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Abstract

Problem: Catheter-associated urinary tract infections (CAUTI) are the most frequent types of hospital acquired
infections associated with urinary catheters.

Purpose: The purpose of this mini review was to determine whether external urinary containment devices compared to
indwelling containment devices reduce the incidence of CAUTI in hospitalized patients.

Methods: A search of the literature was conducted from years 2012 to present, resulting in extracted data from four
studies and one systematic review.

Results: There is no difference between external and indwelling urinary containment devices in the prevalence of CAUTI
in hospitalized patients. The same microbial flora is associated with infection in both devices.

Conclusions: There is no recommendation for the use of one type of catheter over the other in preventing CAUTI in
patients requiring catheters during hospitalization. Routine catheter care and early removal remain the most important

nursing care considerations.
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Introduction

Hospitalization is a risk factor for several infections
that lead to poor health care outcomes. Catheter-
associated urinary tract infections (CAUTI) are the most
frequent types of hospital acquired infections, and are
associated with many negative complications such as
pyelonephritis, bacterial endocarditis, and urosepsis [1].
There are an estimated 13,000 deaths a year attributed to
CAUTI [1]. CAUTI is defined as an infection occurring in
individuals whose urinary tract is currently catheterized

or has been catheterized within the previous 48 hours [2].
Several measures have been proposed to reduce the
incidence of CAUTI such as limiting the use of indwelling
catheters in females and elderly patients due to high
morbidity and mortality rates in these populations [3].
Catheter associated urinary tract infection in hospitalized
patients can lead to longer lengths of stay, additional
treatment for the infection that can result in medication
interactions and other side effects, and increased patient
discomfort during the stay [4]. Sex differences have been
reported in CAUTI with females having higher rates [5].
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However, there is a lack of research to suggest causative
factors associated with higher CAUTI rates in females,
speculated to be related to the external genitalia
harboring more organisms. With the introduction of new
external urinary devices for females, there may be
differences in the incidence of CAUTI in hospitalized
females [5].

Several guidelines suggest indwelling catheters should
be used for brief periods during hospitalization, and
should be removed quickly to prevent complications [1,6].
However, there are patients who need to have catheters
in place for longer periods of time. New types of external
devices, such as the vacuum assisted for females (e.g.,
Purewick) or external pouches for men (e.g., Liberty) may
reduce this risk. The purpose of this mini review was to
examine the literature on the effects of external urinary
collection devices on CAUTI in hospitalized patients. The
search question was: Do external urinary containment
devices compared to indwelling containment devices
reduce the incidence of catheter associated urinary tract
infections (CAUTI) in hospitalized patients?

Search Strategies

The literature was searched in PubMed, CINAHL,
Virginia Henderson, Google Scholar, and Scopus for the
use of urinary containment devices in hospitalized
patients, from years 2012 to present. Inclusion criteria
included adults, CAUTI, all published in English. Search
terms were indwelling catheters, urinary incontinence,
external, vacuum, mechanical devices, urinary management
systems, catheter associated urinary tract infections,
condom catheters, and urinary diversions. Exclusion
criteria were pediatric urinary infections, urinary
infections not associated with catheter insertion, and
treatment for CAUTI. With the assistance of a medical
librarian, the search yielded 52 papers, including
systematic reviews, clinical trials, clinical guidelines,
clinical papers in medicine and nursing, and reviews of
the literature. Abstracts were then retrieved and after
review for relevance to CAUTI in the hospital setting, 21
articles were retrieved, of which 4 were studies, and 1
was a systematic review, which are included in this paper.
An older classic study from 2006 is included as one of the
4 studies as it remains a frequently cited paper (Table 1).
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Mean age 56.2+-19.85
years. 52.1% patients
were woman, 19.7% had
urinary indwelling
catheter, and 11.4% have
had a previous UTI. The
most frequently isolated
pathogens were
Escherichia coli (60.6%),
Klebsiella (9.2%),
Enterococcus (8.4%), and
Pseudomonas (7.2%).
Most frequent isolated in
patients with pervious
UTI and a urinary
catheter was
Enterococcus.

Strengths: uses a large
controlled group yielding
precise microbiological
data for infections.
Limitations: The study
does not specify the
percentage of men and
woman separately who
had previous UTIs and
indwelling urinary
catheters.

Gaining specificity
on percentages of
the initial causes of
CAUTI is important
to establish
methods of
prevention.
Specificity in the
microbiology of the
infections also
gives data upon
which to
determine the
types of bacteria
that cause
infections and
those that are
antibiotic resistant.

Table 1: Literature Table.

Results

Data from multiple sources (Table 1) including a large
literature review of mechanical devices for the
management of urinary incontinence in females [5],
findings from a randomized study of indwelling versus
external urinary catheters on the incidence CAUTI [7], and
results from laboratory studies of both indwelling versus
external catheters on the types of organisms present in
the urine [8], suggest the best approach to the
management of urinary incontinence and prevention of
CAUTI remains elusive. There is no recommendation for
the use of one type of catheter over the other in
preventing infection in patients requiring catheters
during hospitalization. Similar organisms are present in
both indwelling and external devices, and there is
conflicting data on whether external catheters are
associated with fewer infections. An older study
conducted by Saint, et al. in 2006 reported fewer catheter
associated infections; however, a more recent paper by
Grigorva, et al. (2015) demonstrated no differences.
Indwelling catheters have been associated with
discomfort but there are limited data on which ones are
more comfortable and tolerable. There were no studies on
a newer vacuum assisted device for females or pouches
for males that could be located. Thus it is unclear whether
these types of devices are associated with fewer infections
and are more acceptable to patients.

Discussion

It is well established that the main causative organisms
for infections are those from the perineal flora that invade
the urinary system. Researchers have studied the types of
materials used in indwelling catheters and found that

silicone catheters containing ntirofurazone compared to
latex catheters resulted in lower rates of CAUTI, however
the nitrofurazone-containing catheters were reported to
cause more discomfort [9]. Discomfort is not well studied
in relation to the use of indwelling or external catheters,
however in one study by Saint, et al. [7], male patients
preferred condom catheters (external devices) over
indwelling catheters. A downfall of this study is it is older,
with more recent studies unable to be located to
corroborate this finding. A limitation of the study by Saint
was that it was conducted only in male patients. In fact,
most of the studies of external devices were conducted in
males as few external options exist for females. While new
types of external devices are being used in females, there
is a lack of research to determine if these devices are
better than indwelling catheters on comfort and
preventing CAUTI. Finally, some studies suggest that
having had a previous CAUTI places one at higher risk of
developing a recurrent CAUTI. However, findings from a
study by Medina-Polo, et al. (2015) [10] suggest that a
lower number of individuals had recurrent infections with
catheter use, suggesting a previous infection was not
predictive of another CAUTI. Current evidence, while
limited, is conflicting regarding whether indwelling
catheters place individuals at higher risk for CAUTI. The
evidence is in support of short term use of both types of
catheters, thus there is no one type considered better than
the other. This is particularly so for females; for males,
external catheter use may be preferred but there is weak
evidence in support of external catheters as a means to
reduce CAUTI.

Implications for Practice

Care of hospitalized patients requires vigilant
assessment for infection, particularly CAUTI. Based on the
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evidence presented in this mini review, short term use of
catheters in patients in the hospital setting remains a
strong recommendation to prevent CAUTI. In the hospital
setting, similar organisms are common in both indwelling
catheters and external containment devices, urinary tract
infections increase with longer use with both types of
catheters, and external devices may be more comfortable
for males, but this has not been studied in females.
Keeping the perineal area clean remains a critical nursing
consideration as the organisms that lead to infection are
mostly from the perianal area. Assessing patients for pain
or discomfort and offering a choice, if possible, of the type
of catheter are additional recommendations. Regular
inspection of the urinary meatus and routine cleansing of
the meatus during bathing or showering without the use
of antiseptics remains two of the most crucial nursing
considerations [11]. Unfortunately, there is limited
information about new external urinary collection devices
for females to suggest efficacy over indwelling catheters
for short term use to prevent CAUTI. Until then, caution
should be used when utilizing these devices for both
females and males as there are very limited trials to
suggest if they are better than indwelling catheters.
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