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Abstract. Introduction: The aim of this project was to develop and implement an innovative nurse-led model of
care in the use andmanagement of indwelling urinary catheters (IUC) utilising evidence-based ‘bundle interventions’
to reduce the incidence of catheter-associated urinary tract infections (CAUTI).

Design and method: A pre and post intervention study designed to progress in three phases was conducted in
the orthopaedic ward and urology ward of a large tertiary referral facility. Phase one involved a clinical data
collection pre intervention on all inpatients receiving an IUC over a 3-month period from February to April 2013.
A staff survey assessed knowledge and skills and an evidence-based care bundle, nurse-led protocols, and education
resources were developed through collaboration with clinicians. Phase two involved implementation and Phase
three was an evaluation with the primary outcome targets being reduced IUC usage, days IUC in situ and incidence
of CAUTI.

Results: Pre audit data revealed a high rate of IUC use: 31% of all inpatients in the orthopaedic ward and 25%
in the urology ward. Compliance with current guidelines was inconsistent and documentation related to IUCs
was poor. Overall CAUTI rate was relatively low at 2.2% of all patients with an IUC and was higher in the
orthopaedic ward.

Conclusion: The development of a systematic and standardised approach to IUC care for inpatients using
bundle care interventions will potentially reduce IUC use, provide a clear pathway for nurse-initiated IUC removal
and reduce the incidence of catheter-associated urinary tract infections (CAUTI).
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Introduction
Catheter-associated urinary tract infection (CAUTI) has
received greater attention in recent years as it accounts for
40% of all Australian healthcare-associated infections

(HAI).1 There are an estimated 100million urinary catheters
used annually around the world2 and urinary tract infections
(UTI) are estimated to cause one death per 1000 episodes of
urinary catheterisation.3 Despite these staggering statistics
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and a collective agreement that there is a need to reduce the use
of indwelling urinary catheters (IUC) to minimise the impact
CAUTI incidence, international literature suggests that
between 15 and 25% of all hospital inpatients have an IUC
inserted during hospitalisation.4,5

It is argued that IUC insertion can be unjustified in up to
50% of cases.6,7 Furthermore, the risk of CAUTI increases
with the duration of catheterisation: 26% of patients with an
IUC in situ for a period of between 2 and 10 days will develop
bacteriuria and 25% of these patients will develop a CAUTI.6

CAUTI risk also increases with catheter care violations and
older age.8 Evidence indicates that effective care strategies to
reduce the rate of catheter-based infections incorporating staff
educational programs, multidisciplinary team involvement,
compliance monitoring and feedback, can be effective in
reducing CAUTI rates9 but uptake of this evidence into
clinical practice has been slow.

This paper outlines a project aimed at reducing the
incidence of CAUTI using a coordinated nurse-led
interprofessional approach to develop protocols for managing
IUC insertion within a large trauma referral centre in New
South Wales, Australia. The facility has 600 plus beds and
is an adult and paediatric teaching hospital with 75 768
(2011–2012) separations annually; 70% of these are older
people over the age of 65.

Search strategy

Using the search terms: ‘CAUTI’, ‘catheter ANDurinary tract
infections’, and ‘catheter AND bacteriuria’, searches were
conducted for the period between 2000 and 2013 in the
following electronic databases: Ovid MEDLINE(R),
CINAHL Plus, Embase, Wiley Online, Proquest, Oxford
Journals Online, Science Direct and EBSCO.

Literature

Historically, CAUTIs were viewed as a normal consequence
of hospitalisation, but they are now considered as ‘an
unacceptable harm resulting from medical care’ (p. 2783),10

which are in most cases preventable.5 In the United States,
hospitals are no longer compensated for the costs of
hospital-acquired UTI’s because they are perceived to be
preventable.11 Despite the extensive literature on CAUTI

prevention, interventions to reduce the placement of
inappropriate IUCs have been implemented inconsistently
across healthcare settings.1 IUCs have been overused in
acute care settings1 and as a consequence CAUTI’s are one
of the most frequently occurring nosocomial healthcare
infections.12,13 Morbidity and mortality rates resulting from
CAUTIs result in a substantial burden of care, and significant
hospitalisation costs related to length of stay and infection
treatment.5

Most studies however, do not differentiate between
symptomatic and asymptomatic CAUTIs (also known as
asymptomatic bacteraemic urinary tract infection or
ABUTI).4,5,14,15 It is important to note that the presence of
bacteria in the urine (bacteriuria) of otherwise healthy
patients with an IUC is generally asymptomatic and this
typically resolves with the removal of the catheter. ABUTI
does not pose an increased risk of symptomatic CAUTI
unless the patient is predisposed to developing an infection.1

Nonetheless, antimicrobial treatment is commonly used in
patients with ABUTI16 even though it has not been shown to
be beneficial.17

The duration of catheterisation is the key risk factor for
the development of CAUTIs. Occurrences of short-term
catheter-related bacteriuria as stated earlier are generally
asymptomatic18 whereas infection is nearly universal by
30 days in situ.16 For those patients who have an IUC in place
for between2and10days, one in fourwill developbacteriuria.
Symptomatic infection develops in ~20% of patients with
catheter-associated bacteriuria adding 1 to 2 hospital days to
the length of stay (LOS).6 Bacteraemia develops in fewer than
4% of catheterised patients with bacteriuria, with reports of
associated mortality rates ranging from 10 to 13%.12 Urinary
catheterisation is also associated with patient discomfort
and pain, restriction of activity and consequential discharge
delays6 with the additional concern that CAUTIs ‘comprise
one of the largest reservoirs of multidrug-resistant bacteria
in healthcare settings’ (p. 41).1

Evidence-based guidelines

Evidence-based guidelines have been developed recently to
assist in the reduction of CAUTI rates.5,18–20 Such guidelines
include: restricting IUCs to where there are clear indications
for their use and removing the catheter as soon as possible;19

usage reduction efforts should be directed towards those
patient populations at highest risk of developing catheter
complications;5,16,21 catheters should not be routinely used
postoperatively;5 portable ultrasound bladder scanning can
be effective in reducing unnecessary catheter insertions;5,19

and where appropriate, alternatives such as external catheters
or intermittent catheterisation can be considered in selected
population groups.5,18,21

Despite the availability of evidence-based guidelines,
simple dissemination of this information is often not effective
in changing clinical practice.6,7 For instance, data from the
USA found that 30% of hospitals do not monitor urinary tract
infection (UTI) rates, more than 50% do not monitor the

Implications
* Standardised practice guidelines through the use of a
CAUTI care bundle for insertion and management of
IUCs and audit tools to monitor practice compliance
were developed.

* Clinicians’ knowledge of CAUTI risks associated
with IUC use increased.

* A clear pathway for nurse-initiated ICU removal that
will reduce IUC use and the incidence of CAUTI was
provided.
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number of patients with urinary catheters and more than 70%
do not regularly monitor the duration and discontinuation
of urinary catheters.6 Furthermore, fewer than 10% of
hospitals in the USA have adopted stop order or reminder
systems, despite the considerable evidence of their
effectiveness in improving urinary catheter use.6,22 Such data
highlights the complexity of sustainable translation of
evidence and best practice in the prevention of CAUTI.22

Bundles

Sustainable intervention strategies addressing CAUTIs
comprise several key elements. The first of these is the ‘care
bundle’, defined as a collection of a small number of evidence-
based practices or steps which are vital to achieving
improvement in clinical outcomes.23 Saint et al.6 outline the
‘bladder bundle’ which utilises the simple mnemonic
‘ABCDE’. The bladder bundle focuses particularly on
adherence to general infection control principles, on reducing
catheter use by considering other alternatives and the regular
evaluation of in situ catheters and their prompt removal.6

The adoption of a care bundle associated with a checklist
is advocated as the optimal process to implement the
guidelines.24 In particular, checklists assist in limiting the
use of catheterisation, reduce the risk of acquiring a
CAUTI should catheterisation be indicated and provide
documentation to monitor and audit CAUTI rates.21

Furthermore, tailoring care bundles to local conditions fosters
sustainability and fidelity of implementation.6

As part of a bundle, reminder systems have been
instrumental in achieving reductions in unnecessary catheter
use and CAUTI rates. For example, in one study physicians
were prompted to remove inappropriate catheters by using a
sticker placed on the patient’s medical record.25 In another
study, staff utilised daily nurse reminders to physicians to
remove urinary catheters 4 days after insertion. This reminder
system resulted in the reduction of catheterisation duration in
twoout offivehospital departments and subsequently reduced
CAUTI frequency rates.13 A systematic review and meta-
analysis of interventions involving routine reminders and
stop orders to prompt removal of catheters, resulted in a
greater than 50% reduction in CAUTI episodes and a 37%
decrease in catheter duration. The process highlights that
stop orders and reminders, regardless of the technique used,
can be simple, cost-effective tools to achieve reductions in
CAUTI rates.26

Nurse-led implementation

Nursing staff have been identified as critical in ‘bundle’
interventions with nurse-led protocols for catheter removal
under established guidelines being identified as an effective
means to reduce IUC duration.27,28 It is recommended that
nurses be nominated as project champions because they are
often the clinician responsible for insertion, care and
maintenance of IUCs.6,29 However, multidisciplinary team
involvement is identified as a key feature in reducing
CAUTI rates.6,30 Murphy et al.31 in a systematic review of

interventions used to minimise IUC use in acute care,
identified the need to change the culture of urinary catheter
insertion through collaboration and communication between
colleagues to address ‘ritualised’ (p 10.) insertion practices.

Much of the literature emphasises the importance of
staff educational programs as part of the overall management
strategy. Education of both new and long-term clinical staff
should include indications for use of catheterisation as well
as management and timely removal of catheters.5,19,32 The
implementation of education strategies supplemented by
surveillance and feedback systems have been demonstrated
to lead to a reduction in CAUTI rates33 while audit and
feedback of measurement data have been shown to reduce
postoperative urinary catheter duration.5,9,28,33–35

Study aim

The aim of the CAUTI project was to develop and implement
an innovative nurse-led ‘bundles’ model of care for the use
and management of IUCs.

Ethics

This study was approved by the Hunter New England Human
Research Ethics Committee. Ward and patient names were
coded and data de-identified.

Method
Design

Apre and post intervention studywas conducted and designed
to proceed in three phases. Phases one and two are reported
in this paper.

Phase one involved scoping the extent of the problem,
exploration of the literature, collaboration with all
stakeholders and development of evidence-based IUC
insertion criteria, care bundles and guidelines for the nurse-led
protocols.

Phase two involved further consultation with ward staff
related to implementation strategies, nomination of ward
champions to engage ward staff and assist in implementation
of the nurse-led protocol, education of staff, development of
education material such as DVDs and targeted resource
materials such as stickers, posters and badges to increase
awareness of the practice changes being implemented.

Phase three is an evaluation with the primary outcome
targets being reduced IUC usage, days IUC in situ and
incidence of CAUTI, improved staff knowledge and
awareness of risks associated with IUC use, and bundle care
compliance. This will be reported in a further paper.

Setting

Two acute care inpatient wards identified by the urology
nurse consultant as anecdotally having the highest urinary
catheter usage rates were chosen as the sites for the project.
One ward was an adult surgical urology ward with 16 beds
and the other an adult orthopaedic ward with 32 beds.
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Data collection

Phase one
Infection control data was examined for a 3-month period

between March and May 2013 to ascertain the current
inpatient CAUTI rates for the two wards as a baseline to
compare with post implementation. A clinical chart audit was
carried out on all patients who had an IUC inserted in the two
nominated wards over a 3-month period: March, April and
May 2013. Audit data collected assisted in determining the
need for improvement and identified trends related to IUC
usage, days in situ, reason for insertion, date of removal and
any presence of bacteria or CAUTI. Presence of CAUTI
was determined using the Centers for Disease Control and
Prevention definition.15

A pre implementation survey of nursing and medical staff
working in both wards assessed their knowledge and skill
levels related to: CAUTI risk and prevention, current
guidelines and policy, and insertionmanagement and removal
of IUCs. Surveys were individually addressed to all nurses
working on the two wards via the internal mailing system.
Distribution to Medical Officers was opportunistic, on ward
rounds or at clinical meetings. The results of this survey
assisted to inform the development of the most appropriate
educational resources and in providing a baseline to assess the
effectiveness of implementation strategies and educational
resources as well as provide trend data on rate of compliance
with competency assessments.

Phase two: development and implementation
An evidence-based care bundle was developed for

insertion and ongoing management of IUCs. A decision
flowchart was developed for nurses to assess the need for the
IUC and initiate IUC removal, and standardised guidelines for
insertion and nurse-initiated removal criteria were developed.
The development of these tools involved a comprehensive
review of the literature and extensive collaboration with ward
nursing staff, specialist nurses and medical staff in the areas
of infection control, urology, continence management and
orthopaedics.

Several nurses were engaged as ward champions for each
ward to assist in communication and consultation processes
and to oversee the bundle implementation process.
Champions were also responsible for ongoing compliance
monitoring to assess whether the model had been embedded
in practice to ensure sustainability. Education sessions were
held with all nursing staff across all shifts in both wards.
These sessions provided the opportunity to consult with
clinicians and get feedback and suggestions on the tools being
developed and to advise on context-specific implementation
strategies and educational resources required.

A variety of education tools were developed, such as a
DVD outlining the bundles and the catheter insertion and
management procedures. Information sessions were given to
staff on the bundles and decision protocol, and champions
again were responsible for supporting clinicians in the use of

the bundles and protocol. Large colourful posters outlining
the bundles and protocol were displayed in the wards, badges
were worn by staff (champions) to improve awareness of
the practice change and stickers were also used on patient
charts and display boards to improve clinician awareness.
Colour coding was consistent across all these tools.

A compliance audit sheet mapped to the care bundle and
guidelines was developed and trialled before implementation,
and optimised based on feedback from the ward champions.
After implementation, compliance audits were carried out
daily for 2 weeks to assist in the education of all clinicians,
and to embed the new guidelines into clinical practice. The
champions would be responsible for ongoing audits after this
period.

Phase three
An evaluation will be undertaken 3 months post

implementation in both wards. This will include a post
implementation survey to assess knowledge and skill
level improvement in staff, and a post implementation
clinical chart audit over a period of 3 months to assess rate
of IUC usage from January to March 2015. Compliance
auditing will be conducted daily over a 2-week period.
Infection control databases would identify any reduction in
CAUTI rates within the two wards. There are then plans to
implement the care bundle across the entire health district.

Data analysis

Quantitative clinical audit and educational survey data were
descriptively analysed using SPSS Version 1836 to facilitate
post implementation inferential comparison in the evaluation
arm of the study (Phase three).

Results
Pre implementation clinical audit data

A total of 178 patients were identified as having an IUC
in situ during their admission in the two study wards in the
allocated pre intervention time period. Details of the audit are
outlined in Table 1. Numbers audited in the orthopaedic ward
were greater as they had more beds and a greater number of
admissions. Up to 31% of admitted patients in the time period
received an IUC. The mean age of patients was greater in the
orthopaedic ward. The majority of catheterised patients were
female in the orthopaedic ward and male in the urology ward,
reflecting the different type of patient demographic in each
ward. The predominant admission diagnosis in the
orthopaedic ward was hip or femur fracture (n= 101). In the
urology ward the most common admission diagnosis was
benign prostatic hyperplasia requiring surgery (25%, n= 14),
followed by renal and bladder cancer (18%, n= 10).

In the orthopaedic ward where it is routine practice to
insert an IUC into all patients with a fractured hip or
femur, the reason documented for all of these insertions
was ‘preoperative’ or ‘intraoperative’. The most common
documented reasons for IUC insertion were: pre or
intraoperatively (59%, n= 105), monitor urine output (11%,
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n = 20) and irrigation (10%, n = 18). There were two patients
where no reason was documented at all and hip fracture was
given as the reason in one instance only. Another six were
documented as in situ on admission and these patients had
been transferred from other facilities. In the orthopaedic ward
therewere only eight patientswho had IUC insertion thatwere
considered appropriate based on the indications for IUC
insertion developed as part of this project and outlined in
Table 2. Themajority of patients had an IUC inserted in either
the emergency department (ED) (47%, n= 84) or operating
theatre (OT) (38%, n= 68) and mostly by registered nurses
(RN) (59%, n= 104). Only 10 IUC’s were inserted in the
wards and 15 were inserted in other facilities. In the urology
ward reasons for IUC insertion were well documented in all
but one chart audit and were all appropriate when compared
with indications for IUC insertion guidelines developed by
this project team.

A documented request to insert a catheter was made on
131 occasions (74%); however, the remaining 47 patient
charts audited (26%) had no documented request. Requests
for catheterisation were made by medical officers but
there was one occasion of a nurse-initiated insertion. In
general, catheters were inserted for described conditions
preoperatively, to monitor urinary output, to irrigate the
bladder, intraoperatively, or due to trauma, urinary tract
infection, or haematuria. The mean length of stay (LOS) was
13 days and mean days the IUC was left indwelling was
3.9 days overall, ranging from 1 to 30 days and was higher in

the urology ward. However days in situ was unable to be
calculated from 20 patient charts as either an insertion or
removal date and time was not recorded anywhere in the
patient notes.

Catheters were recorded as removed for a variety of
reasons. Catheters were removed because they either became
dislodged (n= 2), leaked (n = 2) and one was recorded as
removed after 10 days due to contamination. On many
occasions there was no documented evidence of a request for
removal, or no reason provided. At least 50% of the time
there was a documented request for removal of the catheter
(unspecified ‘yes’ n= 53) or by a registrar (n = 39); however,
on 63 occasions it was cited as unknown who had made
a request for removal. Adding the ‘yes’ responses
(unspecified) and the unknowns together, a request for
removal can be said to have occurred obscurely on at least
116 (70%) occasions.

CAUTI rate

In all, 81% (n= 144) of charts recorded a CSU or MSU’s
as being taken, 25% (n = 36) having an identified bacterial
growth and 61% (n= 22) of these patients were treated with
oral (n= 17) or intravenous (n= 5) antibiotics. There were 15
(8.4%) patients treated for CAUTI from the whole group
(Table 1): 12 of these patients had a primary diagnosis of
hip or femur fracture and 10 were female. However, only 4 of
the 15 cases (2.2%) were identified as symptomatic CAUTI
based on the definition15 and all were fracture patients from
the orthopaedic ward. However, there were two other patients
with laboratory-confirmed CAUTI not included in this
number because they did not meet the criteria outlined15 as no
other symptoms were documented in their history notes. The
mean duration the IUC was in situ in the CAUTI group was
6.5 days, with a median of 4.5 days and a range of 3–15 days.
However two patients were not included in this calculation
as there was no documentation of insertion or removal dates.
There was no removal date recorded for the two patients in
the urology ward treated for CAUTI.

The educational survey

There were 90 surveys distributed to all nurses across
both wards via internal mail and 20 to medical staff
opportunistically at clinical meetings and ward rounds.
Response rate for nurses was disappointing at 32% (n= 29)
and 50% (n = 10) for medical officers. The majority (77%)
of respondents were employed in these wards fulltime.
Questions and results are detailed in Table 3. There was a
considerable gap in knowledge identified in respondents
related to the risk and incidence of CAUTI. When asked
about the patient risk and prevention of CAUTI, respondents
were correct only between 15 and 50% of the time; however,
they had a greater knowledge of IUC management and
CAUTI prevention strategies with 85 to 92% accuracy.

Only 41% (n= 16) of respondents had completed the
compulsory competency assessment but over 87% (n = 34) of
respondents had catheterised a patient in the past 6 months.

Table 1. Clinical chart audit patient demographics
CAUTI, catheter-associated urinary tract infections; IUC, indwelling urinary

catheters; LOS, length of stay

Orthopaedic
ward

Urology
ward

Total

No. patients with IUC 121 57 178
% of total admissions 31% 25%
Male 30% 86%
Female 70% 14%
Mean age (years) 75 65 Range 17–99
Mean days IUC in situ 3.6 4.9 Range 1–30A

Mean LOS (days) 17 5 13
Antibiotic treatment for CAUTI 13 (10.7%) 2 (3.5%) 15 (8.4%)
Symptomatic CAUTI 4 (2.2%) 0 4 (2.2%)

ATwo outliers removed, both in excess of 180 days (multiple traumas).

Table 2. Indications for indwelling urinary catheter insertion

Urinary retention and obstruction
Neurogenic bladder
Urosepsis
Management of haematuria (clots)
Measure accurate urinary output in the critically ill
Assist with wound healing if patient is incontinent
To improve comfort for end-of-life care if no other option
Immobilisation: unstable thoracic or lumbar spine, pelvic fractures
Chronic indwelling urinary catheter on admission
Perioperative use for selected surgical procedures, NOT ROUTINELY
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Therewere 18 respondents (46%)whohad catheterised amale
or female patient in the last 6 months and who had not passed
competency assessment. Fourteen of these respondents had
not had any other education on urinary catheterisation and
five of these were medical officers. However, almost 80%
(n= 31) agreed that they felt confidentwhen insertingaurinary
catheter.Themajority of respondents reported being confident
in the care of patients post catheter insertion (95%) and
post catheter removal (92%), but 18% of respondents did not
feel confident in addressing issues of non-compliance of care
with other staff members. Several staff commented that they
would like further education and the development of a
decision-making tool to help staff in deciding if a patient
requires an IUC.

Development of the intervention bundle
and guidelines

The development of the bundle and guidelines was informed
by an extensive literature review and collaborative
consultation with key stakeholders including the: Director of
Infection Prevention Services, Director of Urology Services,
orthopaedic surgeons, Director of Emergency Department,
clinical nurse consultants in infection control and urology,
and nursing staff in the two participating wards. The bundle
(Fig. 1) steers away from the traditional ABC mnemonics,6

using NO CAUTI as the acronym to reinforce the message
that CAUTI is a risk with all urinary catheterisations and
that prevention is our key aim. The bundle places emphasis
on assessing the need for catheter insertion and timely
removal, documentation, patient education and consent,
clinical insertion competency, asepsis and care maintenance.

Table 4 outlines the evidence base that supports the content
of the bundle.

A compliance audit tool was developed based on the
bundle format and trialled in wards that provided valuable
feedback to further optimise the tool. Guidelines were also
developed in the form of a decision flowchart to assist nursing
staff in initiating IUC removal (Fig. 2), and criteria for IUC
insertion were reviewed and updated after consultation with
the above stakeholder group.

A new catheterisation pack was developed which included
all equipment in the one pack, such as documentation stickers
and securing devices. This was done in consultation with all
units who insert urinary catheters such as operating theatre,
obstetrics, ED, general wards and community clinicians
so that one standard pack would aim to fulfil the needs across
all services and sectors. Clinicians agreed to trial the generic
pack and then give feedback.

An awareness campaign was implemented where
education sessions were held in the wards and the ED,
champions were nominated and engaged as part of the
implementation team, badges were worn by the project
team and ward staff to increase awareness, and posters were
displayed in ward areas with insertion and removal criteria

Table 3. Survey questions and results
CAUTI, catheter-associated urinary tract infections; IUC, indwelling urinary

catheters; LOS, length of stay

Survey questions related to % answered
correctly

CAUTI
Impact on patients LOS 15
Risk 44
Incidence 51
Symptoms 38
Prevention 85
Risk factors 85

Indwelling urinary catheterisation
Indications 92
Insertion 79
Ongoing care 92

Confidence in (strongly agree or agree)
IUC insertion 79
IUC management 95
Post IUC removal management 92
Addressing issues of non-compliance with other clinicians 81

Other
Attended competency assessment 41
Performed IUC insertion in past 6 months 90

Fig. 1. Catheter-associated urinary tract infections (CAUTI) prevention
bundle.
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and the care bundle. Consistent bright colours were used to
colour code all tools associated with the project (Fig. 1). The
project team developed an educational DVD available to all
staff on the organisation’s intranet outlining the insertion
techniques in detail for male and female catheterisations and
ongoing care while the IUC remained in situ.

Discussion
Internationally the literature reports that a quarter of all
inpatients have an indwelling catheter inserted during their
hospital stay4,5 and on many occasions the insertion is based
on ritualistic practices, with no clinical indication for
insertion.31

The data derived from the first two phases of this study
has identified considerable inconsistencies in IUC insertion
and management practices. It is important to note here that
there was no routine monitoring of IUC usage across the
facility or health district and at the time of the study it was
difficult to identify UTI rates. This influenced the scope of
this study which was limited to two wards. There was an
identified routine practice of IUC insertion in female hip and
femur fracture patients. This routine practice does not align
with the guidelines developed as part of this study related to
indications for IUC insertion.However extensive consultation
has occurred with orthopaedic surgeons and the ED
consultants as part of the process which should reduce routine
IUC insertions without indication. These IUCs are generally
inserted in the ED or OT and the reason recorded for insertion
in all instances except one is either ‘preoperative’ or
‘intraoperative’. In the study period 75 female patients with
hip or femur fractures were included in the orthopaedic ward
cohort and all received IUC routinely either in ED or in OT, if
they did not already have one in place when transferred from
elsewhere. This practice no doubt accounts for the high IUC
rate of 31% in patients admitted to the orthopaedic ward
compared with the urologyward (25%) and 15% to 25% cited
in international literature.4,5 Ten of these 75 female patients
were treated for CAUTI, which is 13% of all female patients

admitted to the orthopaedic ward with a hip or femur fracture.
The findings from this study reflect a natural gender bias
related to reported CAUTI rates due to the high number
of females with hip and femur fractures and the larger
numbers included from the orthopaedic ward that make up
this cohort.

A unique feature of this study is the differentiation
between symptomatic and asymptomatic CAUTI which has
been somewhat neglected in many previous studies.4,5,14

According to the CAUTI definition used for this study,15 only
four patients were identified as having symptomatic CAUTI
despite 15 being treated for CAUTI. However, two other
patients did have laboratory-confirmed CAUTI but had
no documentation of the symptoms outlined as part of the
criteria outlined,15 so were omitted from the final numbers.
There were challenges when applying this definition
uniformly using retrospective documentation alone as well as
in this elderly cohort who were dealing with many other
complications and comorbidities.

Again it is important to note that the presence of bacteria
in the urine (bacteriuria) of otherwise healthy patients with
an IUC is generally asymptomatic and this typically resolves
with the removal of the catheter. Nonetheless, antimicrobial
treatment is commonly used in patients with ASB16 even
though it has not been shown to be beneficial.17 This has
highlighted an important issue which needs more attention
and is something that the team will focus on in their future
education.1,16,17

Collaborative consultation with the orthopaedic, urology
and ED and relevant specialists in the development of the
insertion guidelines and care bundles has led to the creation of
concise decision tools to guide insertion practiceswith the aim
of reducing unnecessary catheterisations and standardising
insertion practices.

Findings related to location of insertion,where themajority
of IUCs were inserted in the ED changed the focus of our
implementation strategy to include implementation in the ED
department, as well as the wards. This will inform future
implementation strategies district-wide in 2015.

Table 4. Evidence base for catheter-associated urinary tract infections (CAUTI) prevention bundle
IUC, indwelling urinary catheters

N Need for IUC is assessed: appropriate indications for insertion5,18,19,23

Scan the bladder to determine bladder volume.5 Consider alternatives such as external sheath (males), intermittent catheterisation by staff/patient,
supra pubic catheter, double voiding, commode, timed toileting.5,18,19

O Obtain patient consent. Importance of accurate complete documentation.
Providewritten andverbal information to patient andcarer.Ensuredailymeatal hygiene is performedaspart of personal hygiene, soapandwater is all
that is required.5,18,19

C Competent and trained staff should insert catheters.5,19

A Aseptic technique and sterile equipment must be used for IUC insertion. Hand hygiene ‘Moment 2’ and non-sterile gloves is recommended when
manipulation of the IUC or drainage system is required. Empty the bag when 3/4 full. Use a clean container for each patient, and avoid contact
between outlet and container. Maintain a sterile closed system of drainage.5,19

U Unobstructed continuous urineflowwith no kinks or loops, bagbelow the bladder and not in touchwith any surface. Secure the catheter to the patient
to minimise movement and trauma and improve patient comfort.5,19

T Timely removal of the IUC: daily review. Nurse-initiated removal guidelines followed if there is no medical documentation for continued use.5,19

I Infection and catheter specimen urine (CSU) collection: must be collected using aseptic technique, from a newly inserted catheter and before the
commencement of antimicrobials.

CSU should only be collected if clinically indicated.5,18,19
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Certainly, the lack of adequate patient documentation has
been highlighted as one area needing major work and
strategies to address this have been developed as part of the

nurse-led protocol. A sticker highlighting all required
documentation was developed and made available in the
sterile catheter insertion pack. This sticker is utilised as part of

Nurse initiated IUC assessment and removal in the acute care setting

Patient has IUC
(review every shift)

IUC remains
in situ

Yes

Yes

Yes

Yes

No

No

No

No

RN initiates IUC
removal

Leave catheter
out

Prompt patient to
  void

If volume < 350 mL, rescan in 2 h

If volume ≥ 400 mL perform
intermittent catheterisation

If volume > 500 mL, reinsert IUC and
leave in for 24 h, then review

Scan bladder

Scan bladder
  (see guidelines) Guidelines

Repeat after 
  4 h
  

PVR is variable and requires individual patient assessment. A PVR of 1/3 of the voided volume can be acceptable.

NB: staff competency wih the the insertion of Foley catheters needs to be considered if the
catheter is removed on the PM shift

Encourage fluid
intake and record

accurate fluid balance

Documented order for
IUC to remain in situ

Patient meets criteria
for IUC insertion

Patient voided 
4–6 h post IUC removal

If PVR < 200 mL
(check PVR for 

24 h  post removal)

Fig. 2. Nurse-initiated indwelling urinary catheter (IUC) removal decision flowchart. PVR, post void residual.
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the procedure and placed in the patient’s history notes. The
bundle concept has been implemented bymany organisations,
however, the bundle alone is not sufficient to achieve
sustained changes in clinical practice.

Evidence indicates that interventions should also
incorporate staff educational programs, compliancemonitoring
and feedback systems.6,9,29,35 Our findings highlighted the
poor compliance, with compulsory assessments at only 41%
across the two wards. To address this issue, part of the
intervention strategy was the development of a DVD made
available on the health intranet for easy access. The nominated
champions were charged with assessment responsibility at
ward level and the assessment was added to MO orientation
programs. Further, the project teamhave engaged and educated
all clinical educators across the site with ‘train the trainer’
capacity and competency assessment responsibilities. They are
now directly responsible for monitoring compliance.

Education of both new and long-term clinical staff should
include indications for use of catheterisation as well as
management and timely removal of catheters.5,19,32 The
implementation of education strategies supplemented by
surveillance systems has been demonstrated to lead to a
reduction in CAUTI rates33 while audit and feedback of
measurement data has been shown to reduce postoperative
urinary catheter duration.34This project considered all of these
elements, as well as a decision tool to guide staff in assessing
the need for IUC use on inpatients, a removal decision
flowchart (Fig. 2) as well as supportive educational resources
including a DVD accessible across the health district via the
organisation’s intranet. The care bundles were developed in
collaboration with medical and nursing staff across speciality
areas, to ensure general agreement and enable standardisation
of the protocol as routine practice across facilities and
specialties.

Improving awareness was a major consideration in the
implementation plan and initiatives such as colour-coded
stickers, posters and badges have all been utilised to facilitate
clinicians asking questions about IUC use and the risks and
potential adverse outcomes for patients. Theproject teamhave
made an effort to provide education about CAUTI risk and
disseminate the protocol, guidelines and other initiatives
developed during the course of this study. The tools in this
project were developed using a strong evidence base and
the most up-to-date best practice initiatives. There has been
considerable interest expressed across both rural and
metropolitan areas within the health district, as well as at the
state level, to roll out the implementation more widely. A full
evaluation will occur 3 months post implementation with a
view to complete implementation at a district level in 2015.

Conclusion
Urinary catheter-associated infections have a significant
impact on patient morbidity and increase costs in the acute
healthcare context. The development of a systematic and
standardised approach to IUC care for inpatients using bundle
care interventions will potentially reduce IUC use, provide a

clear pathway for nurse-initiated IUC removal and reduce the
incidence of CAUTI. Ongoing compliance monitoring is
essential to ensure that these practices are fully embedded and
sustained.
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