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Not all incontinence can be cured completely and
even those who are successfully treated may have to
live with incontinence for a time while, for example,
they wait for surgery or for pelvic floor muscle trai-
ning to yield its benefits. Still others – depending on
their frailty, severity of incontinence and personal
priorities – may not be candidates for treatment or
may choose management over attempted cure. For
all such people, the challenge is to discover how to
deal with their incontinence so as to minimise its
impact on their quality of life. This usually involves
using some kind of continence product(s) to control
or contain leakage of urine and / or faeces, and /or to
manage urinary retention. Managing incontinence
successfully with products is often referred to as
contained incontinence, managed incontinence or
social continence, in recognition of the substantial
benefits it can bring to quality of life even though
cure has not been achieved (See Chapter 18 for a
more comprehensive discussion of these and related
terms).

This chapter is aimed primarily at healthcare profes-
sionals seeking to make informed decisions as they
choose between continence product categories and
select a specific product within a chosen category.
The chapter includes a section for each of the major
product categories, each section reviewing published
data and – where possible - identifying evidence-
based recommendations for product selection and
use. Products designed to deal with skin and odour
problems caused by incontinence are also addressed.

The product sections are preceded by two others: the
first provides overall guidelines for product selec-
tion, while the second reviews the methodological
challenges of conducting continence product evalua-
tions and interpreting the results.

Selecting suitable continence products is critical for
patient well-being. Ability to contain and conceal
incontinence enables individuals to protect their
public identity as a continent person and avoid the
stigma associated with incontinence. Failure to do so
can result in limited social and professional opportu-
nities, place relationships in jeopardy and detrimen-
tally affect emotional and mental wellbeing (Mitte-
ness & Barker 1995); (Paterson 2000). 

Fortunately there are diverse ranges of different pro-
ducts to choose from; however, without comprehen-
sive and current information on the range of products
available this plethora of choice can be overwhel-
ming and confusing (Paterson et al. 2003). Accessi-
bility, affordability and supply of continence pro-
ducts are also complex and these issues are often
compounded by the lack of knowledge and informa-
tion readily available to incontinent people and their
carers on how to choose a product that best meets
needs (Paterson, Dunn, Kowanko, van, Stein & Pret-
ty 2003).  

Choice of appropriate products for an individual with
incontinence is influenced by resources and care
available and client / carer preference as well as
assessment of specific client characteristics and
needs (Gibb & Wong 1994); (Proudfoot, Farmer &
McIntosh 1994); (Paterson, Dunn, Kowanko, van,
Stein & Pretty 2003). 

II. PATIENT ASSESSMENT AND
OVERALL GUIDELINES FOR
SELECTING CONTINENCE

PRODUCTS

I. INTRODUCTION

A. PATIENT ASSESSMENT AND
PRODUCT EVALUATION
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1. PRODUCT CATEGORIES

The continence products considered here may be
divided into two broad types (Fig II-1): products to
prevent incontinence by assisting toileting; and pro-
ducts to manage urinary retention or to contain /
control incontinence (urinary and / or faecal).

All toileting products can be useful for urinary and /
or faecal incontinence except for handheld urinals
which are just for urinary incontinence. Containment
/ control products are subdivided into three overlap-
ping categories: those for urinary incontinence, uri-
nary retention and faecal incontinence. So, for
example, someone with urinary retention is most
likely to benefit from one of the products in the red
ellipse, while someone with urinary incontinence
will most likely benefit from one in the blue ellipse.
A patient suffering from both problems will need two
products (one from each ellipse) or one product from
the intersection of the two ellipses.

2. CHOOSING BETWEEN PRODUCT CATEGORIES

The algorithms below (Figs II-2 and II-3) are desi-
gned to provide guidance for determining broadly
which type (prevention or containment / control) and
which category of products are likely to be of bene-
fit. Three main questions determine which types of
products are likely to be suitable:

• Is there urinary incontinence or faecal incontinen-
ce or both?

• Is there urinary retention with or without inconti-
nence?

• Are there problems with toilet access (eg proximi-
ty or design of the toilet;  mobility or urgency pro-
blems for the patient)?

Answers to these questions will determine which one
(or more) of the algorithms is most appropriate for an
individual and guide the pathway in the algorithm to
be followed in finding the most appropriate category
of product(s).

3. PATIENT ASSESSMENT FACTORS

Many factors are known to influence the suitability
of a particular product category or individual product
for a patient and these are listed in Table II-1.

4. SUMMARY

In conclusion, continence products find an impor-
tant role in enhancing the quality of life and redu-
cing stigma of incontinence of those who: are
awaiting treatment; are waiting for treatment to
take effect; elect not to pursue cure options; are
unable to be fully cured and are living with an
ongoing bladder / bowel problem. How effective
they are in this role is determined by the correct
choice and application of the product (Level of
Evidence 4).
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Figure II-1. Categories of continence products.



Table II-1. Key elements of patient assessment  

Element Rationale  

Independence /  assistance If a carer is required to apply or change the product then it may be important to 
involve them in the selection of the  product and to establish their willingness and ability to 
use it.  

Nature of incontinence The frequency, volume and flow rate of  the incontinence influences product  suitability.  
Generally smaller, more  discrete products should be tried before  larger bulkier products. 

Mental acuity Mental impairment can affect the person’s ability to manage the product. Products 
that resemble usual underwear (e.g. some absorbents) may be easiest to manage. 
Products which have health implications if used incorrectly (e.g. occlusives or cathe
ter valves) should be avoided if mental  impairment is present 

Mobility Impaired mobility may make some product choices impractical or require toilet or 
clothing modification to allow effective use of the product. 

Dexterity Problems with hand or finger movement  can make it difficult to use some products,  eg taps
on leg bags, straps with buttons. 

Eyesight Impaired eyesight limits effective  application and management of some  products. 

Physical characteristics Anthropometrics (e.g. height and waist,  thigh, penile circumference) will influence 
the comfort and effectiveness of a product 

Leg abduction problems Difficulty with abduction can make the use of some products impractical or in  effective. 

Lifestyle Daily activities can influence the choice of product and a mixture of products may 
provide optimum management. Different  products may be most satisfactory for day
time and going out (when discreteness may be a priority) and night-time or  staying in 
(when comfort may be a  priority) or for holidays (when large  quantities of disposables may
be a problem). 

Laundry facilities Reusable continence products and bed linen may be very heavy when wet and take a long 
time to dry. It is important to check that the person doing the laundry has the ability and 
facilities to cope. 

Disposal  facilities Ability to appropriately, safely and  discreetly dispose of the selected products need to be 
considered 

Personal preferences Different people like different products and where possible patients should be given a choice
of products with which to experiment to determine the most satisfactory product. 

Personal priorities Everyone wants to avoid leakage but other factors such as discreteness may be more or less 
important to individuals. 
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Figure II-2. Algorithm to guide choosing between categories of toileting and containment products for urinary incontinence
and / or retention. (Y = Yes; N = No; U = unsatisfactory ie considered and deemed unsuitable or tried and found not to work
satisfactorily). * Consideration should be based on assessment of the patient’s physical characteristics, cognitive ability and
personal preferences, as well as the nature of their incontinence.

Figure II-3. Algorithm to guide choosing between categories of toileting and containment products for faecal incontinence.
(Y = Yes; N = No; U = unsatisfactory ie considered and deemed inappropriate or tried and found not to work satisfactorily).
* Consideration should be based on assessment of the patient’s physical characteristics, cognitive ability and personal prefe-
rences, as well as the nature of their incontinence.



5. RECOMMENDATIONS

Measuring the performance of continence products
is methodologically challenging. Manufacturers
modify and change their products regularly, both in
terms of materials and designs and this limits the
long-term validity of research results. There are also
complex issues regarding research questions, study
design, product representation, blinding and sample
size (Fader, Cottenden & Brooks 2001) which are
discussed below.

1. RESEARCH QUESTIONS

a) Comparisons

Part of the complexity of product evaluations is the
sheer number and type of products which means that
many different comparisons can be made and at dif-
ferent levels. Table III-1 shows a hierarchy of diffe-
rent questions regarding product choice.

For example, in the field of absorbents the practitio-
ner wishes to know whether to use an underpad or a
bodyworn product, a reusable or a disposable, a dia-
per or an insert (if they select a bodyworn), a diaper
with standing gathers or without and, finally, which
of the many diaper brands is likely to be most effec-
tive. Attempting to answer this final question is the
most pertinent question for the practitioner (who
may already have made decisions about questions 1-

4) but is particularly problematic because of the high
rate of product change. By the time the results of a
clinical trial of product brands are known many of
the test products will have been modified and the
results will have limited value for product selection.
However, these ‘single group’ studies do have value
in demonstrating the range of performance within the
group of product brands, and where objective mea-
surements can be made (for example, of leakage per-
formance) can allow for comparisons between
groups of products. Single group studies are also
helpful in promoting product improvement by revea-
ling common problems experienced by patients and
exposing particularly poor products or poor product
features which are amenable to change by manufac-
turers.

Basic product designs, features and materials change
much less frequently and attempting to answer ques-
tions 1-4 is therefore likely to lead to more long-las-
ting results. Such studies have been attempted by
many researchers, but these have frequently been
confounded by problems with product representa-
tion.

b) Product representation

The single greatest (and most frequently overlooked)
threat to the validity of clinical trials of products is
the selection of the products entered into the study.
Studies of single groups of similar product brands
have shown that patient ‘overall opinion’ scores vary
by as much as 70 percentage points (Fader et al.
1999c) and the selection of products to represent the
group of interest is therefore crucial. Studies that
have purported to compare different designs or mate-
rials have often included a small number (or more
frequently a single) arbitrarily selected product(s).
Generalizing the results of such studies to whole pro-
duct groups (e.g reusable underpads, or disposable
bodyworns) is meaningless and misleading. It is per-
fectly possible to select (either by accident or design)
a particularly ‘good’ product from one group and a
particularly ‘poor’ product from another. A well-
designed study will therefore be seriously flawed if
there is no clear process or pilot study to determine
and justify the choice of particular products chosen
to represent the product group. Even with a systema-
tic process of product selection (or preferably a pilot
study) it is unwise to select a single product to repre-
sent a whole group of products and selection of a
small group of products (e.g. three) is preferable.
This allows for any ‘within group’ differences to be
detected and helps to demonstrate the ‘representati-
veness’ of the products selected. 

III. PRODUCT EVALUATION
METHODOLOGY

• Incontinence should be actively managed with
products to minimise the impact of incontinen-
ce on quality of life (Grade of Recommenda-
tion C).

• Patients should be carefully assessed (and reas-
sessed) to select the most appropriate products
(Grade of Recommendation C).
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Table III-1. Levels of questions Which type of product (eg
catheter, sheath, absorbent pad)?

1. Which design of product type (eg pull-up or diaper)?

2. Which material type (eg reusable or disposable)?

3. Which design/material feature (eg with / without elastic
gathers; with/without superabsorbent polymer)?

4. Which product brand?



The most controlled method of testing different desi-
gns, materials or features of products is to make up
experimental batches which differ only in the aspect
of interest (e.g. the material or the feature) and a
small number of studies have attempted this (Clancy
& Malone-Lee 1991); (Thornburn et al. 1997).
However, experimentally made products are not
usually identical to those available on the market,
which impairs the validity of such studies. 

2. RESEARCH DESIGN

A randomized controlled trial is not possible for cli-
nical trials of products simply because a ‘control’
product does not exist. Nor is there a ‘standard or
reference’ product to act as a control and compari-
sons with ‘standard practice’ (i.e. the product cur-
rently in use) is prone to bias. 

Although it is methodologically simpler (and more
robust) to compare only two different product
groups, it is more clinically relevant to compare
several competing groups, using a multiple cross-
over design, where there are valid comparisons. For
example, there are four main design groups of dispo-
sable bodyworn pads for moderate/heavy inconti-
nence (inserts, diapers, pull-ups and T-shaped). Eva-
luation of all four groups together is much faster (and
therefore gives more long-lasting results) and more
cost-effective than several serial studies. Cross-over
trials are vulnerable to order effects and randomiza-
tion of the order of testing should be carried out
using Latin squares (Armitage & Berry 1994) to
ensure balance.

It is important that clinical trials of single groups of
products (which aim to enable selection of particular
product brands) are comprehensive (i.e. cover all the
available products) because otherwise manufacturers
can justifiably claim that although their product may
be similar to one of those tested even subtle diffe-
rences may lead to clinically important differences. 

A further problem with research design is the blin-
ding of products. Different products have different
appearances and it is impossible to blind subjects or
staff to the product in use. Products can be repacka-
ged to assist anonymising but this may have unwan-
ted effects on the products and is expensive. 

Previous product experience can also affect study
results, particularly if a substantial proportion of sub-
jects are currently using a product included in the
study. It is therefore important to record which pro-

ducts are in current use in order to add this data to the
model used in the analysis.

a) Sample size and study power

Studies that include more than two products (or two
small groups of products) will need to be powered so
that multiple comparisons can be made. As the num-
ber of products included in the study increases the
number of possible comparisons of pairs of products
rises. This requires a corresponding reduction in the
significance level (e.g. by using the Bonferroni
method) for each pair-wise comparison to retain the
overall level of significance (usually p<0.05). 

Thus as the total number of pair-wise comparisons
increases the likelihood of a type 2 error (accepting
the null hypothesis when it is false) also increases. 

Sample sizes therefore need to be calculated to allow
for each pair-wise comparison. Sample size require-
ments rise rapidly if each subject does not test each
product and the number of products entered into a
study must therefore be limited by subject fatigue.
As an example, a clinical trial of four product groups
where the primary outcome variable will be binari-
sed (e.g. satisfactory / unsatisfactory) will require a
sample size of approximately 80 subjects with an
alpha of < 0.05 and d (difference) of 20%.

b) Outcome variables

Studies of product performance have most frequent-
ly used self-report questionnaires at the end of the
product test period to assess subject ratings of pro-
duct performance. Diaries of product related events
such as leakage, laundry generation and product
consumption are also commonly included. 

Subjects in some studies have been asked to identify
and prioritise items of product performance (Clarke-
O’Neill et al. 2002b); (Clarke-O’Neill et al. 2004);
(Macaulay et al. 2004a) to inform questionnaires and
Table III-2 shows the most common items of high
priority to subjects.
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Table III-2. Most common items of high priority to subjects 

Absorbency / leakage

Comfort

Discreteness

Fit

Smell 



Questionnaire items vary depending on the products
being tested and, for product groups where few stu-
dies have been carried out, it is particularly impor-
tant to tailor questionnaires to patient needs by
asking study subjects to prioritise items and to assess
final questionnaires for content and face validity.
One study (Fader et al. 2001b) has measured the test
re-test reliability of a questionnaire to assess sheath
performance and found moderately good Kappa
scores when assessing the same sheath twice with
four weeks between measurement periods.

Skin health and pain or discomfort are the main phy-
sical health consequences of containment products
and skin health (which can be rated by self-report or
by skin inspection) has sometimes been used as the
primary outcome variable (e.g. (Brown 1994a)). Uri-
nary tract infection is an important outcome for inva-
sive devices such as catheters. 

Although leakage performance is most frequently
rated as the top priority for users, good leakage per-
formance is not adequate as a sole measure of patient
satisfaction with performance. A single (or multiple)
fatal flaw such as poor comfort, bulkiness, or poor fit
may cause a product that performs well for leakage
to be unacceptable to the patient. For this reason
aggregate measures - which assumes that the overall
performance of a product can be calculated using a
weighted sum of the scores for specific aspects of
performance (like comfort and feedom from leakage)
- are ill-advised. Patient overall opinion or satisfac-
tion with the product should therefore be used as the
primary outcome variable (Fader, Cottenden &
Brooks 2001).

There are no quality of life measurement tools speci-
fically designed for clinical trials of products, but
there is a need for such tools to measure the impact
that good or bad product performance has on peo-
ple’s lives. Existing incontinence- specific quality of
life tools are designed to measure change after inter-
ventions to improve incontinence and include urina-
ry symptoms. These tools are therefore likely to be
insensitive to changes in quality of life brought about
by products.

3. SUMMARY AND RECOMMENDATIONS

4. RESEARCH PRIORITIES

Handheld urinals are portable devices designed to
allow a person to empty their bladder when access to
a toilet is not possible or convenient, often due to
limited mobility, hip abduction or flexibility. They
can be especially helpful for those suffering from
frequency and/or urgency.

An effective hand held urinal must enable its user to
empty his / her bladder in comfort and confident of
no spillage. It should not require excessive physical
effort on their part and should be easy to empty
without spillage.

I. HANDHELD URINALS

B. PRODUCTS FOR PREVEN-
TING OR CONTAINING 

URINARY INCONTINENCE

The development of a Quality of Life tool for
users of continence products.

• Evaluation of continence products is methodo-
logically complex and many attempts at provi-
ding robust evidence for product selection have
been hampered by methodological weaknesses. 

• Product representation is critical to providing
robust and generalisable data. Selection of pro-
ducts for inclusion in a study needs to be trans-
parent and systematic and several products
should preferably be included to represent a
product group.

• Multiple crossover designs are likely to be
more efficient than randomised controlled trials
and therefore sample sizes estimation needs to
take into account the multiple comparisons that
will be made. 

• Outcome variables should include patient (or
carer) questionnaire including items that have
been established as important to patient users. 

• Diary data should be included to determine lea-
kage performance, skin health, laundry and
product consumption. 

• The primary outcome variable should be
patient overall opinion/satisfaction

• There is little published evidence on which to
base summary and recommendations regarding
methodology and so the following summary
points / recommendations are all Level of Evi-
dence 3 / Grade of Recommendation C.
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1. FEMALE HANDHELD URINALS

Female handheld urinals come in a variety of shapes
and sizes (Fig I-1). Most are moulded in plastic but
they may be made from metal or (for single use
items) cardboard. Some are designed for use in par-
ticular postures, like standing, sitting or lying down
– but see below. Some have handles to facilitate grip
and positioning. Some are intended to empty into a
drainage bag during or after use. 

Although female handheld urinals are often descri-
bed and discussed in general nursing articles on
continence products they have only been the subject
of one published (cross-over) evaluation. Fader et al.
(Fader et al. 1999b) carried out a multi-centre study
in which each of 37 community-based women (age
range 33-89y; mean age 61y) was invited to evalua-
te all 13 products on the UK market in 1997. No pro-
duct suited everybody but each was successful for at
least some subjects. The key requirements for suc-
cess were that the user should be able to position the
urinal easily and feel confident that it would catch
urine without spilling (Level of Evidence 2). Many
products were successful when used in the standing /
crouching position or when sitting on the edge of a
chair / bed / wheelchair. Fewer worked well for users
sitting in a chair / wheelchair. Only one worked even
reasonably well when users were lying / semi-lying.
In general, subjects with higher levels of dependen-
cy found fewer urinals to be suitable for their needs.

a) Recommendations

b) Priorities for research

2. MALE HANDHELD URINALS

Most handheld urinals for men are somewhat similar,
involving a narrowed neck opening into which the
penis is placed. Some products come with a deta-
chable non-spill adaptor containing a flutter valve to
impede back-flow of urine from the urinal. There are
no published trials of such products but they appear
to perform their task adequately. 

Disposable hand-held urinals are available for both
men and women and may be helpful for travel and
‘emergency’ purposes; however, their efficacy has
not yet been assessed.

Toilets can be difficult to use by people with mobili-
ty problems and other disabilities. Toilet adaptations
such as raised toilet seats, padded seats, and grab
rails can be very helpful in enabling individuals to
access the toilet easily and comfortably. However if
access to the toilet is impossible commodes and
other toileting receptacles should be considered.

Commodes are devices that comprise a frame sup-
porting a toilet seat with a pan (disposable or
washable) beneath to receive urine and faeces. They
are used independently of a toilet and may be static
or mobile. Mostly, they are used by people with
reduced mobility who find it difficult to access a
conventional toilet. Bedpans are portable receptacles
that may be used for passing urine or faeces while in
bed or chair. Some female urinals (see section 4)
may also be used to collect faeces.

1. RESULTS

Fader (Fader 2002) has reviewed the little work that
has been done to evaluate existing commodes and
bedpans and to identify the needs of users. An inves-
tigation of commode design by Nazarko (Nazarko
1995) highlighted the problem of commodes provi-
ding poor trunk support for elderly and disabled
people. Prolonged periods of sitting alone (for priva-
cy) to enable defecation resulted in a risk of falls.
Nazarko worked with a manufacturer to produce a

II. COMMODES  AND BEDPANS

Female handheld urinals which are effective for
supine users and those unable to move to the edge
of a chair should be developed.

Since the ability of female users to position a uri-
nal depends on many factors – especially the pos-
tures they can adopt, their ability to abduct their
hips, and their manual dexterity, as well as the
geometry of the urinal – if possible, users should
experiment with a range of products before
making a selection. Where possible a library of
products for short –term loan to facilitate experi-
mentation should be established (Grade of Recom-
mendation B).
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Figure I-1. A variety of female handheld urinals.



design specification for a commode. Consultation
with patients indicated that many would prefer to use
a toilet. As a consequence, attention was focused in
designing a shower chair which could also be used as
a commode or could be wheeled over a toilet. 

An evaluation of the four main types of commodes
(standard; with adjustable height; with removable /
drop-down arm; with adjustable height and remo-
vable / drop-down arm combination) was published
by the UK Medical Devices Agency (Medical
Devices Agency 1993). One third of the 150 com-
modes on the UK market at the time were found to
have backwards instability, and most of them scored
poorly for aesthetics and comfort. A discussion of
the results of this evaluation and its application to
nursing was subsequently published by Ballinger et
al. (Ballinger et al. 1996). 

The maintenance of hospital commodes can be a
problem and Gillan (Gillan 1999) complained about
the poor condition of commodes in wards for elder-
ly people.

Naylor & Mulley (Naylor & Mulley 1993) investi-
gated the use of commodes in community-dwelling
patients and the attitude of carers and users towards
them (115 subjects and 105 carers). The main rea-
sons for commode use were impaired mobility, diffi-
culty climbing stairs and urinary incontinence. Main
concerns were lack of privacy and embarrassment
about using the commode, unpleasant smells and the
poor physical appearance of the commode. Carers
tended to view them negatively, particularly with
regard to cleaning. Where commodes were used for
defecation in a living area the authors highlighted the
problem of odour and recommended the use of a
chemical toilet.

Nelson and colleagues (Nelson et al. 1993) surveyed
147 spinal cord injured patients regarding their satis-
faction and safety with the shower chairs (used for
bowel care) used in the home. They found that
around a half of patients were dissatisfied with their
chairs and concerns expressed related to lack of hand
access to the perianal area, difficulty in turning and
rolling the chair and problems with keeping the chair
clean. One third of patients experienced chair-related
falls and nearly a quarter reported chair-related 
pressure ulcers. Two-thirds of subjects felt that their
safety was compromised.

The same group of researchers evaluated three sho-
wer chairs using video-taping, photography and
questionnaires and produced performance criteria

for the design of an optimal shower chair (Malas-
signe et al. 1993). Pressure mapping devices were
used to measure seat pressures on three subjects who
tested all three bowel/shower chairs to inform seat
design (Nelson, Malassigne & Murray 1994). 

These researchers (Malassigne et al. 1995) then set
about designing a more advanced commode-shower
chair. This chair had lockable, swing-away armrests
and lever activated brakes to facilitate tranfers. To
prevent pressure ulcers a chair frame and padding
combination was designed to facilitate a seating
position that distributed body weight and reduced
pressure on pressure points. Cupped edgeless foo-
trests were designed to reduce the risk of heel ulcers.
An adapted version of this chair is now commercial-
ly available in the USA.

Bedpans and other portable receptacles are not well
described in the literature. Generally bedpans are
considered to be unsuitable for defecation for safety
and acceptability reasons. However, for individuals
with specific needs (eg frequency and urgency of
defecation) a portable receptacle may be beneficial.
Although many portable urinals are now available
for both men and women (Fader, Pettersson, Dean,
Brooks & Cottenden 1999b), very few are recom-
mended for defecation (MacIntosh 1998) and they
have yet to be formally evaluated. 

Privacy and dignity need to be given high priority
when patients need to use a bedpan or commode, in
particular in institutional settings. Care needs to be
taken when transporting patients on a shower chair
to maintain dignity and avoid revealing the patient’s
bottom. 

Bottom wiping and cleaning can be difficult for
people with disabilities, particularly manual dexteri-
ty problems. Simple moist wipes may be helpful and
are widely available. Devices designed to assist with
bottom wiping problems are on the market and por-
table bidets are also available, however there are no
published trials of these products.

2. SUMMARY

• There are major defects in most of the current
designs of commodes, especially: poor aesthe-
tics; poor trunk support; instability (i.e. a ten-
dency to tip over easily); poor comfort; difficult
to clean, poor pressure relief (Level of Evidence
3). 
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3. RECOMMENDATIONS

4. RESEARCH PRIORITIES

1. INTRODUCTION

Absorbent products are available in a wide range of
sizes and absorbencies encompassing light through
to very heavy incontinence. Broadly speaking,
absorbent products can be divided into two main
sub-groups: those suitable for light incontinence
(usually smaller products) and those suitable for
moderate-heavy incontinence (usually larger pro-
ducts). Manufacturers generally indicate the severity
of incontinence that each product is designed to
accommodate. 

Although absorbent pads are most commonly used
for urinary incontinence they are also used by indivi-
duals for both faecal and urine / faecal incontinence;
however, there have been no published studies which
specifically address this issue.

Incidental findings from evaluations of products
indicate that absorption capacity alone does not
determine whether a user will choose to use a pro-
duct. Some users may have frequent, low flow rate
loss of small amounts of urine, whilst others may be
dry for days but then have a high volume, high flow
rate incontinence incident. Both may prefer to use
pads for light incontinence. Mobile and independent
community dwelling women of all levels of inconti-
nence are reported to generally prefer small pads and
are often willing to change them frequently rather
than use larger products and change them less often
(Fader et al. 1987). Conversely, dependent, immobi-
le individuals may prefer the security of larger pro-
ducts despite relatively low urine volumes due to
their dependence on others for pad changing. 

Studies that have collected and weighed used pads to

III. ABSORBENT PRODUCTS

• Studies are needed to determine how to make
toilets accessible to as many users as possible.
These may lead to improved designs for toilets
and associated equipment and / or strategies for
toileting.

• Studies are needed to determine which commo-
de / sani-chair / shower chair designs best meet
performance and safety requirements.

• Development of better commodes designed to
overcome the limitations identified. 

• If at all possible, access to a toilet should be
made available for defecation (Grade of
Recommendation C).

• If direct transfer to a toilet is impossible or
unsafe, a sani-chair / shower chair should be
offered in preference to a commode wherever
possible (Grade of Recommendation C).

• If a commode is used, care should be taken to
ensure good trunk support; that the chair is
stable; and that methods of reducing noise and
odour are offered (Grade of Recommendation
C).

• With commodes and sani-chairs / shower
chairs, the users’ bottom should never be
visible to others and transportation to the toilet
and use of the toilet or commode should be car-
ried out with due regard to privacy and dignity
(Grade of Recommendation C).

• Bedpans and other portable receptacles should
be avoided for defecation purposes (Grade of
Recommendation C).

• Patients vulnerable to pressure ulcers should
not sit on a commode / sani-chair / shower
chair for prolonged periods (Grade of Recom-
mendation C).

• The person should be given a direct method of
calling for assistance when left on the toilet /
commode / sani-chair / shower chair (Grade of
Recommendation C).

• If direct transfer to a toilet is impossible or
unsafe a sani-chair / shower chair is usually
preferable to a commode (Level of Evidence
3).

• The main concerns of users about commodes
are: lack of privacy; embarrassment over use;
odour; poor aesthetics (Level of Evidence 2).

• Defecation on a bedpan or other portable recep-
tacle presents problems of safety and unaccep-
tability to users (Level of Evidence 2).
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measure urine volume have found overlap between
the volumes contained in each sub-group; thus in a
study of insert pads for moderate-heavy incontinen-
ce used by older people in residential care (Cotten-
den et al. 1998) around a third of insert pads for
moderate-heavy incontinence contained less than
100g of urine and in a study of older women with
light incontinence living in the community (Medical
Devices Agency 2002) about 10% of insert pads for
light incontinence were found to contain more than
100g of urine. 

It is possible that a proportion of patients are simply
provided with inappropriate products that exceed or
fall short of the absorption capacity they require.
One study investigated this issue (Hellstrom et al.
1993) and found that patients were more satisfied
with their products once their urine loss had been
determined by pad weighing and appropriately
absorbent products were provided. But many of
these patients were using inadequate products to start
with (such as tissue paper) and firm conclusions
could not be drawn. In practice, it is probably hard to
justify the need for pad weighing to determine which
absorbents should be provided and if there is doubt
about which group a patient falls into then the patient
should be offered small pads for light incontinence in
the first instance and the size of pad titrated upwards
as necessary.

a) Absorbent product categories

Absorbent products may be classified into two broad
categories - disposable (single-use) and reusable
(washable) - with each category dividing into two
sub-categories: bodyworn products (worn on the per-
son) or underpads (placed under the person). Within
each sub-category are different design groups such
as diapers and pull-ups which are sub-divided (usual-

ly by size) according to the severity of incontinence.
Some designs are further subdivided into those inten-
ded for men, women or children. This classification
is shown in Table III-1.

Bodyworn absorbent products can be divided into
four main design groups:

Inserts (sometimes called liners or, in the case of
small pads, shields) are held in place by close-fitting
underwear or stretch mesh briefs (Fig  III-1). Dispo-
sable inserts (Fig  III-2 and Fig  III-3) usually have
an adhesive strip on the back to help secure them and
may have an indicator that changes colour when wet
to signal the need for a pad change. They may have
longitudinal, elasticated standing gathers of hydro-
phobic material intended to impede lateral leakage of
urine and faeces. They are sometimes rectangular but
are often shaped to fit the body more snugly. Elasti-
cation at the legs may also be used to enhance fit.
Reusable inserts (Fig  III-4) are usually more simply
designed than disposable inserts, with no elastication
and are either shaped or a simple rectangle. Inserts
are made in a wide range of sizes suitable for light
through to very heavy incontinence.

• Diapers are adult-size versions of babies’ diapers.
Disposable diapers (Figs  III-5) usually have elasti-
cated waist and legs and self-adhesive tabs (usually
resealable), and often a wetness indicator and stan-
ding gathers. More recently modified diapers have
been introduced that fasten round the waist before
the front is pulled into position and secured, to
enable users to apply the diaper whilst standing (Fig
III-6). Reusable diapers are usually elasticated at the
waist and legs and are fixed with Velcro or press-
studs (Fig  III-7). Diapers are intended for moderate
to very-heavy incontinence.
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Table III-1. Classification of absorbent continence products 

Categories: Disposable (single use) Reusable (washable) 

Sub-categories: Bodyworns Underpads Bodyworns Underpads 

Design groups* Inserts Bedpads Inserts Bedpads

Diapers Chairpads Diapers Chairpads

Pull-ups Pull-ups

Pouches Pouches 

Sub-groups Groups sub-divide according to the severity of incontinence (light or moderate/heavy) and the sex of the
intended users (M, F or unisex). 

* The products within a given design group may vary considerably in their features and the materials they are made from. 
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Figure III-1. Mesh pants with (right) and without (left) legs,
for securing incontinence pads in position.

Figure III-3. Disposable inserts with (right) and without
(left) standing gathers, for  moderate / heavy incontinence.

Figure III-5. Disposable diapers with (right) and without
(left) standing gathers, for moderate / heavy incontinence.
Diapers are shown open (top) and with the tabs secured
(bottom). 

Figure III-4. Reusable inserts for light (left) and moderate
/ heavy (right) incontinence.

Figure III-6: A modified (T-shaped) diaper. The waist band
(left) is secured first and then the front pulled up and secu-
red in position (right).

Figure III-7. A reusable diaper.

Figure III-2. Disposable inserts for light incontinence.



Pull-ups are similar in construction to trainer pants
for toddlers. The absorbent material is built into a
pull-up pant and is either limited to the crotch area or
distributed throughout the pants (Figs III-8 to III-
10). Disposable pull-ups (Fig III-8) are usually elas-
ticated throughout the pants to give a close fit. Both
disposable and reusable pull-ups have versions for
different levels of incontinence. Reusable pull-ups
for light incontinence are often known as pants with
integral pad (Fig III-10). 

Male pouches (sometimes called shields, guards or
leaves) are for lightly incontinent men and are desi-
gned to fit around the penis and sometimes the scro-
tum too (Figs III-11 and III-12). All are worn with
close-fitting underwear or stretch mesh briefs. An
adhesive strip is often provided on the disposable
versions to help hold them in place.

Underpad absorbent products are usually simple rec-
tangles of different sizes to be used on the bed or
chair (Fig III-13). Reusable underpads (Fig III-14)
may have a high friction backing or have ‘wings’ for
tucking beneath the mattress of single beds to help
keep them in place. Underpads vary widely in absor-
bency with less absorbent products being used as
‘back-up’ with bodyworn absorbents and more
absorbent products being used as sole protection on
the bed at night. 

b) Absorbent product materials

Absorbent products – disposable or reusable – usual-
ly comprise three main layers: an absorbent core
sandwiched between a water-proof backing beneath
and a water-permeable coverstock (or topsheet) next
to the wearer’s skin. 

The main component in disposable absorbent cores
is invariably some kind of fluffed wood pulp fibres
but most also contain some powdered superabsorber
(sometimes referred to as SAP (superabsorbent poly-
mer) or AGM (absorbent gelling material)), which is
often concentrated in the crotch region. Superabsor-
bers hold much more urine – weight for weight –
than fluff pulp and retain it far more tenaciously
under pressure. They are usually based on cross-lin-

ked salts of polyacrylic acid whose chemistry can be
varied according to the balance of properties such as
absorption capacity and absorption speed desired.
Some thermoplastic fibres are also sometimes inclu-
ded in absorbent cores to reduce core break up and
the collapse of the structure when wet. It is increa-
singly common for absorbent cores to comprise two
or more layers, each designed to perform a different
function. For example, an upper layer might compri-
se low absorbency fibres selected to receive and dis-
tribute urine efficiently and maintain a dry layer next
to the skin, while lower layers provide absorption
capacity. Some disposable products have ‘brea-
thable’ plastic backings designed to reduce skin
occlusion. 

Reusable absorbent cores are usually made from a
needlefelt or knitted fabric comprising rayon and/or
polyester fibres. A variety of polymers are used for
the water-proofing. In general, the thicker, stiffer
materials are more durable (the durability of the plas-
tic backing often determines the lifetime of the pro-
duct) but less comfortable. Topsheets are usually
made from either cotton – which is hydrophilic and
said to have good dry comfort – or polyester – which
is hydrophobic and said to have good wet comfort.

2. ABSORBENT PRODUCTS FOR WOMEN WITH

LIGHT INCONTINENCE

There are four main product designs for women with
light incontinence (Table III-2). The disposable
pull-up group are relatively expensive, single-use
items and are seldom used for light incontinence
except as ‘emergency’ items. Underpads are not
commonly used for light incontinence.

a) Quality of data

A small number of robust comparative evaluations of
absorbent pads for lightly incontinent women have
been published. One study has compared a range of
disposable inserts and menstrual pads and there have
been comprehensive single group studies of dispo-
sable inserts and washable pants with integral pads.
There have been no published studies of reusable
inserts for light incontinence. Nor have there been
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Table III-2. Bodyworn absorbent products for lightly incontinent women 

Disposable Reusable 

Design groups Inserts (Fig III.2) Inserts (Fig III.4) 

Pull-ups: pants with integral pad (Fig III.8) Pull-ups: pants with integral pad (Fig III.10) 
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Figure III-8. A disposable pull-up.

Figure III-10. Reusable pull-up pant (also known as pants
with integral pad) for lightly incontinent men (right) and
women (left).

Figure III-12. Reusable pouches for men: side view (left)
and front view (right).

Figure III-13. A disposable underpad.

Figure III-14. A reusable underpad.

Figure III-9. A reusable pull-up for heavy incontinence.

Figure III-11. A disposable pouch for men.



any studies directly comparing different design
groups to determine which designs are most effecti-
ve, and no cost-effectiveness data has been publi-
shed. However, taking all these studies together it is
possible to draw cautious broad conclusions about
the effectiveness of different product designs. A fur-
ther study has compared specially made experimen-
tal products that have differed from one another in
carefully controlled ways enabling more specific
questions about product materials and design to be
addressed.

b) Results

Using a multiple crossover design, Clarke-O’Neill et
al. (Clarke-O’Neill, Pettersson, Fader, Cottenden &
Brooks 2004) compared the range (12 products) of
disposable inserts for lightly incontinent women
available in the UK in 2000. Products were tested by
60 community-based women aged 50 years or older
who currently used products similar to those to be
evaluated. Products were evaluated using a pad per-
formance questionnaire and a pad leakage diary. As
a group, the products performed well in terms of
their ability to hold urine without leakage. Pad lea-
kage diary results from 5761 saved pads showed that
although the mode urine weight was 8g, the range
was wide (0-180g). The frequency distribution sho-
wed a long tail with around a third of pads having a
urine weight of more than 40g. The best performing
product showed a leakage performance of 95% (CI
81-99) of pads not leaking at all with 10g of urine
and 92% (CI 78-98) with 20g of urine. By compari-
son, 81% (CI 67-89) of the worst performing product
did not leak at all with 10g of urine and 76% (CI 63-
86) with 20g of urine. However, the ‘overall opinion’
scores of the testers showed much greater differences
between products with 88% of subjects scoring the
most successful insert as Good or OK compared with
51% for the least successful product (p<0.001).
(Level of Evidence 2)

A similar study by the same research group (Clarke-

O’Neill, Pettersson, Fader, Dean, Brooks & Cotten-
den 2002b) compared all the 10 reusable pants with
integral pad for lightly incontinent women available
in the UK in 1999. Seventy-two community-based
women who usually used absorbent products for
light incontinence tested each product for one week
each. Leakage performance was found to be disap-
pointing with 69% (CI 59-78) of the best performing
product not leaking at all with 10g of urine, compa-
red to 40% (CI 29-51) for the least successful pro-
duct. Again subjects’ ‘overall opinion’ scores showed
wide differences with the best performing product
scoring 85% Good or OK compared with 34% for
the least successful product. (Level of Evidence 2)

A comparison between the results of these two stu-
dies (Table III-3) shows that - for community-based
women with light incontinence - disposable insert
pads are more effective at preventing leakage than
reusable pants with integral pad, but the best pro-
ducts in the two groups had similar scores for ‘ove-
rall opinion’. 

However, comparisons between these data must be
made cautiously because these were two separate
studies undertaken with two different - albeit similar
- populations. It is likely that reusable pants are chea-
per in the long-term than disposable inserts, assu-
ming that they have a reasonably long life (in excess
of 50 washes), but economic comparisons have not
been studied. Reusable pants have a more ‘normal’
appearance than disposable inserts and are likely to
be particularly useful for occasional incontinence
when often disposable pads would still be dry when
discarded.

Baker and Norton (Baker & Norton 1996) evaluated
six small disposable inserts and two menstrual pads
(available in the USA in 1991) with 65 community
dwelling women. The products were rated using an
evaluation questionnaire and daily diary of pad use.
The two menstrual pads (which were the least expen-
sive pads in the study) scored significantly higher
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Table III-3. Comparison between findings from two studies: (1) disposable inserts (2) reusable pants with integral pad 

Most successful disposable insert Most successful reusable pants 
with integral pad 

Overall opinion: Good: 57% 58% 

OK: 31% 27% 

Poor: 12% 15% 

% of pads not leaking 10g of urine: 96% (CI 86-99) 69% (CI 59-78) 
at all for: 20g of urine: 89% (CI 76-95) 44% (CI 32-57) 



than many of the incontinence products although nei-
ther was the most popular pad. The authors conclu-
ded that women should try a ‘maxi’ menstrual pad
first and then move onto a higher capacity (inconti-
nence) pad if this is inadequate. However, products
have changed considerably since this study was car-
ried out and the current relative performance of
menstrual pads compared to disposable inserts for
incontinence is not known (Level of Evidence 2)

Thornburn et al (Thornburn, Fader, Dean, Brooks &
Cottenden 1997) compared three variants of a small,
shaped disposable pad by asking twenty lightly
incontinent women living in the community (age
range 37-89) to evaluate each in turn for a week in
random order. Women then blind tested a random
sequence of 42 pads (14 of each variant) scoring the
performance of each individual pad. One variant was
engineered to have high absorbency and good wet-
back (resistance to allowing fluid to escape back on
to the wearer’s skin) by using a hydrophobic cover-
stock and including a substantial quantity of super-
absorber in the core. A second variant had a hydro-
philic coverstock and no superabsorber, chosen to
give low absorbency and poor wetback. The third
variant had intermediate properties. Whenever diffe-
rences in wet comfort, absorbency or overall perfor-
mance were found they were in the expected order
but differences were small and few reached statisti-
cal significance. The clinical value of including tech-
nically superior materials was not strongly suppor-
ted. However this was a small study and may have
had insufficient power to detect significant diffe-
rences (Level of Evidence 2).

c) Summary

d) Recommendations

e) Research priorities

3. ABSORBENT PRODUCTS FOR MEN WITH

LIGHT INCONTINENCE

There are five main product designs for men with
light incontinence (Table III-4). However, dispo-
sable and reusable insert pads are often unappealing
to men as they are often marketed specifically at
women and bear a strong resemblance to menstrual
pads. Anatomical differences are also likely to mean
that they are less effective for men. Pouch, shield and
leaf products (Figs III-11 and III-12) are designed
to be more suitable for men by containing the penis
or penis and scrotum. 

Only one study has been published which has eva-
luated absorbent products for men with light inconti-
nence (Medical Devices Agency, 2005)

Reusable pants need to be compared directly with
disposable inserts and current menstrual pads,
including an economic analysis.

• Most disposable inserts for light incontinence
are likely to be satisfactory for patients in
terms of leakage, but patients may have indivi-
dual preferences and should be offered a selec-
tion to try where possible (Grade of Recom-
mendation B).

• Menstrual pads may be sufficient for some
patients with very light incontinence (Grade of
Recommendation C).

• Reusable pants are an acceptable and probably
cost-effective alternative to disposable inserts
for women with very light incontinence, but
are more likely to leak than disposable inserts
and are not recommended for heavier urine
loss. (Grade of Recommendation B).

disposable inserts for those who prefer a more
‘normal’ appearance or for women with very light
incontinence (Level of Evidence 3). Menstrual
pads may be as effective as some disposable
inserts (Level of Evidence 3).

As a design group, disposable inserts are more
effective at containing leakage than reusable pants
with integral pad (Level of Evidence 3). However,
the individual products within both design groups
exhibit a wide range of performance and accepta-
bility for individuals, and it cannot therefore be
assumed that a single brand of product will be as
acceptable or effective in terms of leakage perfor-
mance as another Level of Evidence 2). Some reu-
sable pants with integral pad were well-liked by
patients and may be (an acceptable alternative to 
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Table VI-4. Bodyworn absorbent products for lightly incontinent men 

Disposable Reusable 

Design groups Inserts (Fig VI-2) Inserts (Fig VI-4) 

Pouch (Fig VI-11) Pouch (Fig VI-12) 

Pull-ups: pants with integral pad (Fig VI-10)



This study compared the four main absorbent desi-
gns of products available in the UK in 2003; dispo-
sable insert pads, pouches and leafs and washable
pants with integral pad. Six leaf (five disposable and
one washable) and six pouch (all disposable) pro-
ducts were studied (representing all pouches and leaf
brands available in the UK) together with a selected
disposable insert pad and a selected washable pant
with integral pouch (chosen to represent their res-
pective designs). 70 men with light incontinence
completed the 14 week study and completed product
performance questionnaires at the end of testing each
product for a week. Products were supplied in ran-
dom order within their design group and the design
group order was also randomised. Pad leakage dia-
ries were used to record weight and leakage perfor-
mance of products. At the end of testing each design
a design performance questionnaire was completed.
‘Overall opinion’ was used as the primary outcome
variable. Results showed that the pouch design per-
formed significantly worse than the leaf and the
insert design. The most common problems with the
pouch were staying in place and difficulties re-inser-
ting the penis in the pouch once the pouch was wet.
The leaf designs had the best leakage scores,
although the disposable insert was also very effecti-
ve for leakage prevention and was substantially
cheaper than the leaf designs. The washable leaf was
the least successful of the leaf designs. The washable
pants with integral pad received polarised overall
opinion scores (loved or hated) and scored well for
staying in place but poorly for leakage.

c) Recommendations

4. ABSORBENT PRODUCTS FOR MEN AND

WOMEN WITH MODERATE-HEAVY INCONTI-
NENCE

There are 12 absorbent product designs for men and
women with moderate-heavy incontinence (Table
III-5). The most commonly used products are dispo-
sable bodyworn inserts and diapers (Figs III-3 and
III-5). More recently, modified diapers (T-shaped
diapers, Fig IIII-6) have been introduced which can
be applied by the wearer whilst standing. Pull-ups
are also a relatively new innovation and comprise an
absorbent pad integrated into a disposable elasticated
pant (Fig III-8). Reusable counterparts are available
to most disposable bodyworn designs, but they have
a much smaller market. They are made from a varie-
ty of natural and synthetic materials. Disposable and
reusable bedpads are used on the bed at night with or
without the support of a bodyworn product. Dispo-
sable and reusable chairpads are used either without
a bodyworn product (in which case the individual
must sit directly on the pad with no underpants on)
or in combination with bodyworn products to protect
chairs from leakage. Both practices place an under-
pad on display and mark the individual as being
incontinent and are therefore to be discouraged.

Disposable leafs appear to be the most acceptable
and effective design for men with light inconti-
nence, but simple insert pads may also be effecti-
ve and may be cheaper. Washable pants with inte-
gral pad are likely to be most suitable for men
with very light incontinence who have difficulties
keeping a product in place. 
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Table III-5. Absorbent products for moderate-heavy adult incontinence 

Disposable (single use) Reusable (washable) 

Type Bodyworns Underpads Bodyworns Underpads 

Design groups Inserts (Fig. III-3) Bedpads (Fig. III-14) Inserts (Fig. III-4) Bedpads  (Fig. III-14)

Diapers (Fig. III-5) Chairpads Diapers (Fig. III-7) Chairpads 

T shaped diapers (Fig. III-6) T shaped diapers

Pull-ups (Fig. III-8) Pull-ups(Fig. III-9)



a) Quality of data

A large number of comparative studies of absorbent
products for moderate-heavy incontinence have been
made but most include products that are no longer
available. Furthermore, changes in materials and
design features mean that it is impossible to genera-
lise any particular findings to products of today.
Brink (Brink 1990) identified 30 studies of absorbent
products published between 1965-1990. A Cochrane
review (Brazzelli, Shirran & Vale 2004) found only
six studies that met the review criteria and no firm
conclusions could be drawn. However, this review
only considered (arbitrarily) four types of product
comparisons and did not include, for example, single
group studies. The reviewers commented on the
methodological weaknesses of the studies but did not
address the essential issue of lack of systematic pro-
duct selection which affected the selected studies.
One robust multi-centre international study (Cotten-
den & Ledger 1993) examined the correlation bet-
ween laboratory testing and the leakage performance
of products clinically.

b) Disposable bodyworn absorbent products

1. RESULTS

In a double-blind cross-over study involving 45 hea-
vily incontinent older adults (38 women, 7 men)
Clancy and Malone-Lee (Clancy & Malone-Lee
1991) compared the leakage performance of four dif-
ferent variants (each available in three sizes) of a
large, shaped, bodyworn pad. Each variant had been
manufactured specifically for the study; that is, none
of the products was available commercially. The
results were complex but, in general, the variant with
two layers of fluff pulp leaked significantly less than
the one with one layer, while adding some superab-
sorber to the lower pulp layer produced a further
significant improvement. Increasing the quantitiy of
superabsorber yielded no clear advantage. It was also
found that pads were more likely to leak if they were
not held in place by pants (p<0.0001) and that, if
there any leakage from a pad, this tended to be less
severe if the supplied mesh pants were worn than if
normal pants were worn (p<0.05) (Level of Eviden-
ce 2). The mesh pants probably held pads more firm-
ly to the body.

There have been two single design group studies of
bodyworn products for moderate-heavy incontinen-
ce, both carried out in nursing homes. A study of
shaped insert pads included 228 subjects from 33
nursing/residential homes who tested 20 ranges of
insert pads (74 products in total) (Medical Devices

Agency 1998). A similar study of diapers involved
192 subjects from 37 nursing/residential homes who
tested 36 products (Medical Devices Agency 1999).
These studies showed the wide range of product per-
formance within single product groups. For example,
the least successful diaper (based on ‘overall opi-
nion’) was found to be unacceptable to 100% of the
test subjects while the most successful was unaccep-
table to only 6% (Level of Evidence 2).

In addition, there have been a number of studies on
the impact of wet pads on skin health and these are
reviewed in section D.I.

Because clinical evaluations are expensive and time-
consuming, laboratory evaluation procedures are in
widespread use. Few have been clinically validated
but there are some clinically-validated International
Standards relating to leakage performance. ISO
11948-1 (International Standards Organisation 1996)
concerns large pads for heavy incontinence. It des-
cribes a simple method for measuring the absorption
capacity of pads in the laboratory that was shown to
correlate well with the leakage performance of 18
different products evaluated in an international
multi-centre clinical study involving 112 heavily
incontinent adults (Cottenden & Ledger 1993) The
strength of the correlation between technical and cli-
nical data data depended on the exact parameters
being compared, but typically r = 0.9. (Level of Evi-
dence 2). This laboratory test (the Rothwell method)
is now in common use in the UK and provides a
basis for selecting similar products with which to
make direct comparisons (for cost purposes) or to
select promising pads for inclusion in clinical trials. 

The ability of the ISO 11948-1 to predict the leakage
performance of more recent bodyworn pads (138
diapers and inserts) for heavy incontinence was
investigated by Cottenden et al. (Cottenden et al.
2003). Correlations were poorer than in the original
1993 study (r<0.87 compared with r<0.95) but still
strong enough to make the method useful. For a
given Rothwell capacity, the leakage performance of
diapers was far superior to inserts, but no evidence
was found for any other design feature of the test
products (inserts and diapers) having a significant
impact on their leakage performance (Level of Evi-
dence 2).

The repeatability and reproducibility of the ISO
11948-1 was investigated by Cottenden and co-wor-
kers (Cottenden et al. 2002) in three laboratories
(UK, Spain and Sweden). Repeatability (precision
between repeats in the same laboratory) was found to
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be very good with the co-efficient of variation for
five repeats rarely exceeding 5%. However, the
reproducibility (precision between laboratories) was
poorer, revealing systematic differences: results from
the Swedish and Spanish laboratories typically
exceeded those from the English laboratory by 13%
and 8%, respectively. Efforts to identify the source(s)
of this poor reproducibility have so far been unsuc-
cessful but it seems likely that minor variations in
interpretation of the standard when constructing the
apparatus and / or executing the test are to blame
(Level of Evidence 2).

2. SUMMARY

Although numerous studies have demonstrated
significant differences in various aspects of perfor-
mance between nominally similar products, none of
the products evaluated is still on the market. Further-
more, compared products almost always differed
from one another in too many ways for the efficacy
of particular design features or materials to be esta-
blished.

Insert pads leak significantly less if they are held in
place by mesh pants than by ordinary pants, and
using no pants at all is associated with significantly
more leakage than if either kind of pant is worn
(Level of Evidence 3). There is evidence that pads
containing superabsorber leak less, are more comfor-
table, and keep the skin drier than those without
(Level of Evidence 2). The leakage performance of
inserts and diapers for heavy incontinence can be
predicted with reasonable precision using internatio-
nal standard laboratory tests (Level of Evidence 2).
These tests have been shown to have very good
repeatability but more variable reproducibility
(Level of Evidence 2). The leakage performance of
diapers is significantly better than that of inserts of
similar absorption capacity (Level of Evidence 2)

3. RECOMMENDATIONS

and priorities vary. Accordingly, users are
advised to try a variety of products when pos-
sible (Grade of Recommendation B).

• Freedom from leakage: Where possible, inter-
national standard laboratory tests should be
used to rank the likely leakage performance of
different pads for heavy and light incontinence
(Grade of Recommendation B). In general,
pads containing superabsorber should be
selected in preference to those without (Grade
of Recommendation B) and diapers should be
selected in preference to inserts to minimise
leakage (Grade of Recommendation B). Nobo-
dy wants their pad to leak but compromises
have to be made: the pad needed to contain a
person’s most severe accident may be substan-
tially more bulky and expensive than is needed
most of the time. Some users choose to tolera-
te a higher risk of pad leakage in exchange for
being able to use cheaper, smaller (more dis-
crete) pads. The balance of priorities for a
given user should be investigated in making
product selections (Grade of Recommendation
C).

• Comfort and skin health: In general, pads
containing superabsorber should be selected in
preference to those without (Grade of Recom-
mendation B). Shaped pads should usually be
selected in preference to unshaped (Grade of
Recommendation C).

• Staying in place: No product is effective if it
slips from position. Inserts should be used with
pants, preferably mesh pants (Grade of
Recommendation B). Shaped pads are prefe-
rable to rectangular (Grade of Recommenda-
tion C).

• Ease of putting on and taking off: The ease of
putting pads on and taking them off should be
considered, especially for caregivers and for
incontinent users with reduced mobility or
dexterity (Grade of Recommendation C). 

• Aesthetics and discretion: A possible preferen-
ce for small, more discrete pads (even if they
are more likely to leak) should be considered,
especially for those wishing to wear close fit-
ting clothing (Grade of Recommendation C).
The possibility of plastic backing materials
rustling noisily should be considered (Grade of
Recommendation C).

Although published studies provide virtually no
direct information on current commercial products
they do consistently identify certain aspects of pad
performance which should be considered in selec-
ting products. They are summarized in an ISO gui-
dance document - and below - along with guide-
lines where possible. These recommendations
apply generally to bodyworn pads both for mode-
rate to heavy and light incontinence.

• Individuality: No study has ever identified one
product that worked best for all testers: needs 
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c) Reusable bodyworn absorbent products

There have been no robust clinical evaluations of reu-
sable absorbent bodyworn products for moderate-
heavy adult incontinence. Macaulay et al. (Macaulay,
Clarke-ONeill, Fader, Pettersson & Cottenden 2004a)
recently carried out a pilot study of 19 products with
14 community dwelling subjects. The products inclu-
ded a mixture of reusable insert and brief designs and
two disposable bodyworn products. Product perfor-
mances varied widely: the most popular was rated as
good (for overall performance) by 78% of testers,
while the least popular scored 22%. Although most of
the reusable products performed poorly for leakage,
one reusable product made of cotton towelling, scored
better than both the other reusable and other dispo-
sable products (Level of Evidence 3)

1. RECOMMENDATIONS

d) Comparisons between disposable and reusable
bodyworn products. 

Seven trials have compared disposable with reusable
bodyworn products for moderate-heavy incontinence

(Beber 1980); (Grant 1982); (Haeker 1986); (Dol-
man 1988); (Hu, Kaltreider & Igou 1990); (Harper et
al. 1995). The trials varied in size and design from a
large controlled trial with 276 subjects (Beber 1980)
to a small trial of eleven subjects (Dolman 1988). In
addition some trials have compared disposable and
reusable bedpads and body-worns. Brown (Brown
1994a) (Brown 1994b) undertook a large trial of this
kind. As before no systematic methods of product
selection were used for these studies which limit the
utility of the results since particularly good or poor
products may have been selected to represent the dis-
posable or reusable groups.

Skin condition was used as an outcome measure in
five of the above trials trials. However, only three
used an experimental design and statistical methods
of analysis. Beber (Beber 1980) and Grant (Grant
1982) both reported that they did not find statistical-
ly significant differences between the reusable and
disposable products in terms of an adverse change in
skin condition. But Hu et al. (Hu, Kaltreider & Igou
1989) reported a statistically significant improve-
ment in the skin condition of the disposable users as
compared to the reusable users. 

Other parameters frequently investigated in these
studies were staff preference, leakage and laundry.
Overall, the disposables in the studies were conside-
red to have performed better than the reusable pro-
ducts in terms of preventing leakage (often measured
by quantity of laundry) and staff preference

Four studies attempted to measure costs (Haeker
1986); (Grant 1982); (Hu, Kaltreider & Igou 1988);
and (Brown 1994b). Of these, three used statistical
methods of analysis. Hu et al. (Hu, Kaltreider & Igou
1988) and Brown (Brown 1994b) reported that
although there were no statistically significantly dif-
ferences in terms of per-day product costs of reu-
sable and disposable products, the laundry costs
associated with the disposable product (ie for laun-
dering soiled bed linen and clothes) were significant-
ly lower than those associated with the reusable pro-
duct (ie for laundering the products as well as soiled
bed linen and clothes). Brown (Brown 1994b) found
no significant differences between daily costs of the
reusable or disposable products. But statistically
significant differences were found between the
groups in terms of incontinence-related laundry, with
the disposable group producing less laundry than the
reusable group. Grant (Grant 1982) reported that the
cost of reusable products was significantly lower
than for disposables, however laundry costs were not
taken into account.

Reusable products for moderate- heavy inconti-
nence should be considered with caution since, on
balance, the literature suggests that they will not
usually be as effective as disposables (Grade of
Recommendation C). 

• Independence and lifestyle: The ability of a
user to change his/her own pad should be
considered (Grade of Recommendation C):
those able to change their own pad can often
manage with a smaller (less absorbent) one
than those reliant on a caregiver. Users who
travel should consider in their choice of pro-
duct(s) the practicalities of carrying a supply
of pads, disposing of used ones, and dealing
with laundry (Grade of Recommendation C).

• Costs: Cost issues should be approached with
caution (Grade of Recommendation C).
Expensive pads do not necessarily work better
than cheaper ones. Cheaper pads do not neces-
sarily save money. If pads leak more they may
have to be changed more frequently and/or
lead to higher laundry costs. More pad changes
will mean increased caregiver workload.
However, more absorbent pads will not neces-
sarily reduce pad consumption rates: pads are
often changed according to ward or personal
routine. 
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In addition, Merret et al.  carried out a small trial of

two new disposable products compared to an undes-

cribed reusable product that was in established use (it

is not clear whether this product was a body-worn or

a bedpad). The results favoured the disposable pro-

duct. Staff morale improved with the disposable pro-

duct and they reported a decrease in unpleasantness

associated with changing pads.

e) Disposable underpads

Published trials comparing different disposable bed-
pads are few (Henderson & Rogers 1971); (Thorn-
burn, Cottenden & Ledger 1992); (Brown 1994a)
and it is not possible to draw firm conclusions from
them on the effectiveness of different product design
features and materials. Some useful work has been
done to highlight the risks of infection from dispo-
sable bedpads and to validate clinically some labora-
tory tests to assist with product selection by predic-
ting pad leakage performance. 

Bedpads are generally supplied as non-sterile items
and Bradbury (Bradbury 1985) has drawn attention

reusables at home and disposables when away as
they see the balance of disadvantages and advan-
tages differently. 

• Personalisation of products: In institutions, the
chore of personalizing reusable products and
sorting them after each laundry cycle should be
considered before they are introduced (Grade
of Recommendation C). Reusable bodyworns
are often personalised to particular users. In
institutions this means marking products with
users’ names and sorting them after laundry, an
extra task for caregivers. Reusable bedpads are
not usually personalised. 

• Staining: Reusable products should not usual-
ly be used by those with faecal incontinence –
beyond occasional light smearing – because of
staining (Grade of Recommendation C). Skin
sprays and ointments may stain reusables too.

• Costs: Cost comparisons between reusable and
disposable products should be made with cau-
tion (Grade of Recommendation C). Key fac-
tors are: local arrangements (mostly laundry
and transport costs); the durability of the pro-
ducts (which depends on how carefully they
are used and the criteria for deciding when
they should be replaced); the costs of ordering,
transporting and disposing of disposables; and
product purchase costs. Much of the cost of
reusables is encountered with the initial capital
outlay for stock. This also represents a com-
mitment to use the products for an extended
period and so expensive mistakes can be made
if it transpires that a better product was/has
become available. It will usually be wise to
experiment with samples of a variety of alter-
native products before committing to major
purchases.

1. SUMMARY

The literature indicates that disposable bodyworn
products generally perform better than reusables in
terms of skin condition and leakage. However, it is
clear that there are more and less effective pro-
ducts in each category and that local needs, priori-
ties, motivations, laundry facilities and cost struc-
tures can be as important as product performance
in determining the optimal solution in a given
situation (Level of Evidence 2). The key issues are
summarized below. 

2. RECOMMENDATIONS

• Laundry issues: Access to good, reliable
washing and drying facilities should be chec-
ked before reusable products are introduced
(Grade of Recommendation B). Laundry –
especially of bedpads – can be heavy work,
beyond the capability of frail incontinent
people or their caregivers. The number of reu-
sable products needed per user depends on
laundry turn-around times. Drying times for
reusables can be long and expensive, especial-
ly for bodyworns for heavy incontinence and
for bedpads.

• Personal preferences: Personal preferences (of
both users and caregivers) with regard to choo-
sing between reusable and disposable products
should be taken into account carefully (Grade
of Recommendation C). Some users prefer the
chore of laundering reusables to anxiety over
whether their next consignment of disposables
will be delivered on time. Reusables generally
require less storage space than disposables.
Discreet disposal of disposables can be a chal-
lenge. The possibility of using a mix of dispo-
sable and reusable products should be conside-
red (Grade of Recommendation C). Some users
who choose disposables when at home prefer
reusables when traveling becau se of the space
that disposables occupy in luggage and the
possible inconvenience of disposal. Others use
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to the risk of infection, particularly from products
containing recycled paper. Leigh and Petch (Leigh &
Petch 1987) and Sprott et al. (Sprott, Kearns &
Keenlyside 1988) have conducted microbiological
tests on a range of products. Both studies identified
low levels of bacterial contamination but concluded
that the risk to patients was minimal unless they were
immunocompromised in some way. More recently,
Stansfield and Caudle (Stansfield & Caudle 1997)
reported an outbreak of wound colonization on a sur-
gical orthopaedic hospital ward which they attribu-
ted to the use of disposable underpads containing vir-
gin wood pulp.

Due to the paucity of published clinical data many
technical tests have been devised to evaluate pro-
ducts in the laboratory. The only tests with published
clinical validations are described by Cottenden et al.
(Cottenden et al. 1998) who subjected six different
bedpads to a variety of laboratory tests and to a
multi-centre clinical evaluation in which 95 inconti-
nent subjects tested each product in turn for a week,
in random order. A combination of two laboratory
tests (one to measure the absorption capacity and the
other the absorption time of bedpads) gave a strong
correlation with the percentage of subjects finding
the leakage performance of a product acceptable
when used as their sole protection (r = 0.94) and pre-
dicted the acceptability scores of all six products
accurate to within + eight percentage points. A diffe-
rent absorption capacity test produced a strong cor-
relation for the leakage performance of bedpads used
as back-up to bodyworn products (r = 0.96) and pre-
dicted the acceptability scores of all six products to
within + five percentage points. 

1. SUMMARY

No robust data are available on the effectiveness of
current disposable bedpads or of their various design
features or constituent materials. There is a risk of
infection from bedpads made from recycled paper
for immunocompromised users (Level of evidence
2). The leakage performance of bedpads (used alone
or as back up to bodyworn pads) can be predicted
with reasonable precision using clinically-validated
laboratory tests (Level of Evidence 2).

2. RECOMMENDATIONS

f) Reusable underpads

Cottenden (Cottenden 1992) has reviewed compara-
tive evaluations of different reusable bedpads up to
about 1990. Leiby and Shanahan (Leiby & Shanahan
1994) have since published a study. Some evalua-
tions have found significant differences between pro-
ducts relating, for example, to leakage performance
and impact on skin health but none of the products
evaluated is still available in the variant tested. In
addition, compared products always differed from
one another in many respects making it impossible to
draw reliable generic conclusions relating to the pro-
ducts now available. However, the choice of topsheet
material and the presence or absence of features like
tuck-in flaps and integral water-proofing appear to
be, primarily, matters of personal preference.

In institutional settings reusable bedpads are com-
monly used by multiple patients and questions are
often asked about the risk of cross-infection. Cotten-
den et al. (Cottenden et al. 1999) assessed the risk by
determining the microbial content of 145 bedpads of
five different designs after a night’s use by inconti-
nent adults, followed by laundering using a standard
foul wash procedure which included heat disinfec-
tion at 71°C for three minutes. Laundering destroyed
all known pathogenic organisms, although some
commensal flora were isolated in small numbers. It
was concluded that foul wash laundry had left bed-
pads safe for multiple patient reuse with no demons-
trable risk of cross-infection.

1. SUMMARY

2. RECOMMENDATIONS

Personal preferences of users with regard to top-
sheet material, tuck-in flaps and integral water-
proof backing should be considered in making
product selections (Grade of Recommendation C).
Provided an adequate foul laundry wash cycle is
used, the risk of cross-infection between successi-
ve users of reusable bedpads is low and not a
contra-indication for their use (Grade of Recom-
mendation B).

The literature contains insufficient robust data on
which to base guidelines for choosing between
reusable bedpads. Choice of topsheet material and
the presence/absence of design features like tuck-
in flaps and integral/separate water-proof backing
appear to be, primarily, matters of personal prefe-
rence (Level of evidence 3). Provided an approved
foul wash procedure is used, the risk of cross-
infection between different users of a bedpads is
very low (Level of Evidence 2). 

Immunocompromised people should not use bed-
pads made from recycled paper because of the risk
of infection (Grade of Recommendation B).
Where possible, clinically-validated laboratory
tests should be used to rank the likely leakage per-
formance of different products (Grade of Recom-
mendation B).
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5. ABSORBENT PADS FOR CHILDREN

Most children are expected to achieve daytime dry-
ness by the age of three (Lukeman 1997). However,
some children take longer to become dry and some
e.g. children with learning and physical disabilities
may never reach this goal. These children usually
require absorbent products to contain leakage. 

To date there has been only one study of absorbent
products for children and this has compared the dia-
per design with the newer pull-up design (Macaulay
et al. 2004b). 61 children with physical and / or lear-
ning disabilities tested five diaper products and five
pull-up products with each product tested for one
week each. The children were randomised to receive
either the pull-up or diaper group first and individual
products were tested in random order. Parents com-
pleted a product performance questionnaire and a
pad leakage diary to record wet weights and severity
of leakage. Parents were asked to state their prefe-
rence for a design for day and night use. 

Findings indicated that the diapers and pull-ups per-
formed similarly when compared with the other pro-
ducts within their design group, although there were
some statistically significant differences between
products. Overall, diapers were preferred for night-
time use by the majority of parents. 40% of parents
preferred pull-ups for daytime use and these were
found to be particularly appropriate for older chil-
dren and those who were attempting independent toi-
leting, provided they did not have faecal incontinen-
ce and did not wear callipers or adapted footwear.
Diapers were more suitable for children who were
dependent on carers, had faecal incontinence, and
wore callipers or adapted footwear. The authors
recommended that both diapers and pull-ups be sup-
plied for children, with pull-ups (which are about
50% more expensive than diapers) being provided
for selected children during the daytime.

Summary and recommendations 

Close-fitting penile sheaths (sometimes called
condoms, uridomes or external catheters) are the

most commonly used male incontinence devices and
they are used in combination with a urine drainage
bag. They may be considered provided a man has no
obstructive bladder emptying problems, leaving litt-
le or no post void residual (Ouslander, Greengold &
Chen 1987). However, those with neurogenic blad-
der emptying problems, may use sheaths in combi-
nation with clean intermittent catheterisation (CIC).
Sheaths are often unsuitable for elderly men due to
inadequate penile length and / or diameter for secure
sheath attachment. 

An effective sheath is one that stays securely in place
for an acceptable period of time, is leak-free, com-
fortable to wear, easy to apply and remove, avoids
skin damage and channels the urine effectively into a
urinary drainage bag

1. PRODUCT CATEGORIES

Sheaths come with a variety of features (Fig IV-1) of
which the following are the most important to consi-
der in making selections: 

• Material: sheaths may be made from latex, silico-
ne rubber or other synthetic polymers. Some men
will be allergic to latex.

• Size: most sheaths are supplied in a range of
lengths and sizes. Most companies supply them
with diameters in the range of about 20 – 40 mm,
in 5-10 mm increments. 

• Adhesive: the adhesive may be integral to the
sheath (one-piece systems) or come as a separate
strip or spray (two-piece systems). Some men will
be allergic to some adhesives.

• Applicator: some sheaths come with an applica-
tor intended to help users and carers to put the
sheath on.

• Anti-kinking / twisting features: some sheaths
come with features intended to improve drainage
by reducing kinking and twisting at the distal end,
near the connection to the drainage bag tube.

• Anti-blow-off features: some sheaths come with
features intended to reduce the likelihood of the
sheath blowing off at high urine flow rates; for
example, at the beginning of a void (eg the distal
end of the sheath may be thickened and bulbous to
stop the internal walls sticking to one another bet-
ween voids). 

• Connection to the drainage bag: some sheaths
come with features intended to increase the ease
and security of connection to the drainage tube (eg
a push ring or ridge at the end of the outlet tubing)

IV. SHEATHS

Diapers and pull-ups meet different needs of chil-
dren and both should be made available to children
with disabilities, dependent on assessment. (Level
of Evidence 3 / Grade of Recommendation C).
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• Retracted penis features: with or without speci-
fic features intended to accommodate a retracted
penis (eg a shorter sheath or a wider adhesive
seal).

• Durability: some sheaths are intended for use
over a limited time period (eg 24 h) while other
(generally, more robust) designs are intended for
extended wear.

2. QUALITY OF DATA

Some controlled comparative evaluations of diffe-
rent sheaths have been performed; one extensive
market survey to identify the needs and priorities of
sheath users; and one study to compare a sheath with
an indwelling urethral catheter. Other studies report
on the problems encountered by various groups of
sheath users 

3. RESULTS

Although many men use sheaths successfully pro-
blems have been reported in the literature. In a study
on (an unspecified number of) spinal cord injured
men, Golji (Golji 1981) found that 15% experienced
side effects or complications when using sheaths.
These were irritative, allergic or compressive in
nature. Jayachandran et al. (Jayachandran, Moopan
& Kim 1985) reported similar experiences with six
incontinent men of widely varying aetiology and
highlighted the importance of ensuring that the shea-
th does not become twisted near the distal end to
avoid stagnation of urine and the risk of UTI. They
also stressed the importance of good genital hygiene

to avoid problems with infections. 

In a study of 94 men on medical/ surgical wards,
Hirsh et al. (Hirsh, Fainstein & Musher 1979) found
that none of the 79 who were judged as co-operative
and able to manage their sheaths properly developed
UTI (mean period of use, 21.2 days). By contrast,
eight of 15 patients who tended to tug and kink the
drainage tube attached to their sheath developed UTI
within a mean of 9.6 days. In a retrospective study,
Johnson et al. (Johnson et al. 1990) compared the
frequency of UTI in users (mean period of use, 35
months) and non-users of sheaths amongst 64 elder-
ly men on an extended care unit. He found that 63%
of users but only 14% of non-users developed UTI.
No difference was found between men who did and
did not tug and kink their tubing. Ouslander et al.
(Ouslander, Greengold & Chen 1987) reported that
40% of 30 nursing home sheath users (mean period
of use, 35.9 months) developed at least one UTI.

Nichols and Balis (Nichols & Balis 2000) reported
the results of a survey undertaken for marketing pur-
poses of an international cohort of 216 men who had
used sheaths for at least three years, and their carers.
Their responses to 19 brands of sheath were gathered
using a questionnaire in the form of a Likert scale. It
was found that catheter security (presumed to mean
staying in place and freedom from leakage) was the
most important issue for both wearers and carers,
followed by comfort and ease of application and
removal.

There have been a number of comparative evalua-
tions of different sheaths. Peifer and Hanover (Peifer
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Figure IV-1. A variety of sheaths (top left and bot-
tom right), a sheath applicator (top right) 
and an external fixation strip (bottom left).



& Hanover 1997) reported on an evaluation in which
20 men compared a new branded sheath system, that
consists of three parts: a tubular sheath impervious to
urine with a drainage tube connection at one end and
a ring at the other, an undergarment with a frontal
opening through which the penis is extended, and a
ring like collar which is used to keep the sheath and
penis in the correct position, with the variety of
external sheaths they had previously been using. The
participants were a convenience sample identified
through Pharmacy medication files. They were all
experienced users of urinary sheaths. In all 32 men
were approached and 20 consented. A questionnaire
was developed to test the participants pre and post
intervention. Each used the new sheath for at least
one week. The new sheath proved more popular with
the participants: it was judged as providing superior
security (13/20 experienced increased dryness by
day; 10/20 by night), and was considered easier to
apply (19/20) and remove (20/20). 

In a multi-centre study involving 35 men (age range
22-87y; mean age, 54y; 34 living in their own
homes), the UK Medical Devices Agency (Medical
Devices Agency 1995) compared four latex sheaths:
two with integral adhesive; and two in which the
adhesive was supplied as a separate strip. They found
the products with integral adhesive to be more suc-
cessful in both overall performance and ease of
application. Fader et al. (Fader, Pettersson, Dean,
Brooks, Cottenden & Malone-Lee 2001b) conducted
a multi-centre study to compare all six sheaths with
integral adhesive on the UK market in 1998. Five
were made from latex, one from silicone rubber.
Four were supplied with an applicator, two without. 

Fifty-eight men (age range 26-88y; mean age 53y)
were given the opportunity to try each sheath in turn
for one week. The silicone rubber sheath was found
to be significantly better than four of the other
sheaths in overall performance (p<0.01). The ease
with which a sheath could be put on was found to be
the best predictor of overall performance. Surprisin-
gly, sheaths with an applicator were found to be
unacceptable to a significantly higher proportion of
subjects than sheaths without an applicator
(p<0.0001). Subjects found that the silicone sheath
fell off/blew off significantly less frequently than
two of the other products (p<0.01).

Watson & Kuhn (Watson & Kuhn 1990) describe a
crossover study with six male participants they found
the choice of leg bags may influence the performan-
ce of penile sheaths. Goldyn, Buck and Chenelly

(Goldyn, Buck & Chenelly 1992) conducted an
exploratory study on 10 patients in an extended care
hospital to consider the efficacy of a brand name
external sheath and a hospital constructed sheath.
The brand name sheath was found to be more secure
and the preferred nursing choice but it was recogni-
sed that the hospital-constructed sheath was useful
for patients with fragile skin and limited mobility. A
study by Saint et al. (Saint et al. 1999) provided fur-
ther evidence (although low level) to support the
importance of security and comfort to sheath users.
Using questionnaires, they interviewed a convenien-
ce sample of 104 older men (response rate = 90%)
and surveyed 99 nurses (response rate = 92%) about
the relative merits and problems of sheaths and ind-
welling catheters. 

The study population was drawn from a university-
affiliated Veterans Affairs Medical Centre in the
USA. The patients using the sheaths were more like-
ly to believe their product was comfortable (p =
0.04) and less likely to believe it was restrictive (p =
0.002) or painful (p = 0.008) than those using an ind-
welling catheter. This viewpoint was supported by
the nurses surveyed, the majority of whom (no num-
bers given) believed that sheaths were more comfor-
table and less restrictive than indwelling urinary
catheters for male users, but required more care time
because they fell off or leaked. 

4. SUMMARY

For incontinent males who do not have a signifi-
cant post void residual (or are carrying out CIC)
sheath drainage can provide a good alternative to
pads. However, the increased risk for complica-
tions such as local skin breakdown, bacteriuria
and infection - especially in the frail elderly male
– should be borne in mind. Also, there is the risk
of urinary retention if the condom twists or the
external band is too tight, leading to poor draina-
ge to the urine bag (Level of Evidence 3). Sheaths
with integral adhesive are more popular with
users and easier to apply than those with separate
adhesive strip (Level of Evidence 3). Security and
the ease with which a sheath can be put on are the
best indicators of its overall performance (Level
of Evidence 2). 

Sheath applicators are often ineffective and unpo-
pular (Level of Evidence 2). There can be consi-
derable differences in performance between pro-
ducts with somewhat similar designs (Level of
Evidence 2).
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5. RECOMMENDATIONS

6. RESEARCH PRIORITIES

Urinary drainage bags are attached to an indwelling
catheter or penile sheath to collect and store urine.
Features of effective drainage bag systems include
ease of operation of all components (connectors,
taps, and support devices), comfort and discreteness. 

1. PRODUCT CATEGORIES

Urine drainage bags fall into two major categories:
leg / body worn bags for day-time usage; and large
capacity body-free bags for night-time use (night
drainage bag) which are suspended from a stand or
bed hook. 

Leg / body worn bags come with a variety of features
of which the following are the most important to
consider in making selections: 

• Volume: most bags have a volume in the range of
350-750 ml, but some are bigger. 

• Material: most bags are made from transparent
PVC (polyvinyl chloride) but PVDF (polyvinyli-
dene fluoride) (less noise from rustling), poly-
ethylene or rubber / latex may be used.

• Sterility: bags may or may not be supplied sterile.

• Wear position: bags may be designed for wearing
over the knee, across or down the thigh, down the
calf, or against the abdomen.

• Attachment / suspension system: most bags are
attached to the leg with straps, which are usually
made from latex or a (usually elasticated) fabric.
A variety of hooks, loops, buttons / button holes
and Velcro may be used to secure straps and to
attach bags to straps. Some bags are designed for
suspension from a waist belt. Some straps and sus-
pension devices can be bought separately from
bags, but they are generally not suitable for use
with all bags (Fig V-1).

• Connecting tube: bags come with a variety of
connecting tube lengths (eg the length required for
wearing a bag on the calf will be greater than that
for the thigh). With some products the tube can be
cut to the preferred length. 

• Drainage tap: Drainable bags come with a varie-
ty of drainage tap designs (Fig V-2).

• Sampling port: bags may or may not have a sam-
pling port for taking urine specimens.

• Comfort features: some bags come with features
intended to increase comfort – most commonly, a
fabric backing against the skin to reduce sweating.

V. URINE DRAINAGE BAGS AND
ACCESSORIES

• Although products are continually being deve-
loped, changed, withdrawn and released, com-
parison studies that are controlled and use mul-
tiple sites to achieve larger numbers are recom-
mended to further evaluate the effectiveness of
the variety of sheaths available as well as the
risk of complications. 

• Since leg bag features may influence the perfor-
mance of the sheath, further evaluation of desi-
gn features claimed to reduce twisting and kin-
king at the drainage bag connection site and
increase ease and security of connection to drai-
nage bags is required. 

• Well designed studies to generate and validate
procedures to help identify the type of sheath
most likely to suit an individual are needed. 

• Since there can be considerable differences in
performance between products of similar desi-
gn, men should be given the opportunity to
experiment with different products before
making a final selection (Grade of Recommen-
dation B).

• The key performance characteristics which
should be considered are: security (ie ability to
keep a leak-proof seal and channel urine to the
drainage bag without leakage) and ease of put-
ting the sheath on and taking it off (Grade of
Recommendation B).

• In general, sheaths with integral adhesive (one-
piece systems) should be selected rather than
those in which the adhesive is supplied separa-
tely (two-piece systems) (Grade of Recommen-
dation C).

• It should not be assumed that a sheath applica-
tor will make sheath application easier: often it
does not (Grade of Recommendation B).

• Potential sheath users should be asked if they
have an allergy history and regular users should
be routinely checked as their latex allergy status
can change over time and with continued use.
(Some health settings are moving to reduce or
eliminate latex usage whenever possible and
some manufacturers have moved to offer non-
latex sheaths) (Grade of Recommendation C)

• Sheath users should be monitored for skin heal-
th, tissue damage and UTI (Grade of Recom-
mendation C)
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• Discretion features: some bags come with fea-
tures intended to increase discretion – most com-
monly, internal welds between the front and back
faces to reduce bulging and / or sounds caused by
a large volume of liquid moving about as the user
mobilises.

• Anti-kinking / twisting features: some bags
come with features intended to improve drainage
by reducing kinking and twisting in the connec-
ting tube.

• Infection reduction features: some bags come
with features intended to reduce the risk of cross
infection between bag users by care givers. Such
features may include a non return flap valve, a
sampling port and / or a tap with an outlet sleeve
which allows the overnight bag to be connected to
the body worn bag. This linkage provides a
mechanism to maintain a closed catheter system
designed to minimise the risk of cross-infection
by reducing the handling of the catheter. Having
connected the night bag to the leg bag sleeve, the
leg bag tap is opened and urine flows freely from
the sheath or catheter through the leg bag into the
night drainage bag.

Night drainage bags are usually held on a suspension
system away from the body. They may be connected
directly to the catheter or sheath or they may be
connected to the drainage tap of the leg / body worn
bag to avoid the need for repeated connections and
disconnections with the catheter or sheath (Fig V-3).
They usually have a capacity of 2000-4000 ml and
come with a variety of design features similar to

those for leg / body worn bags. Night drainage bags
are available without a tap for single use as well as
with a variety of drainage tap designs for emptying
and reuse. Glass bottles are also available for high
volume or overnight urine drainage.

2. QUALITY OF DATA

Several controlled comparative evaluations of urine
drainage bags and suspension systems have been
performed, as well as a small number of studies
addressing infection and cross-infection issues There
is also one case controlled study which has investi-
gated the purple urinary bag syndrome. 
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Figure V-1. Body worn urine drainage bags held in place
using leg straps (left) and a waist band suspension system
(right). 

Figure V-2. A variety of urine drainage bag tap designs.

Figure V-3. A night urine drainage bag on a stand.



3. RESULTS

Kennedy et al. (Kennedy, Brocklehurst & Lye 1983)
tested the performance of ten different drainage bags
in a simulation study involving 40 subjects (mostly
health-care staff) which focused particularly on taps.
Significant differences (p<0.05) were found between
many pairs of bags with regard to each of the perfor-
mance aspects studied: ease of tap opening and clo-
sing, ability to empty the bag without urine wetting
fingers; and how easy the tap mechanism was to
understand. Taps comprising caps or bungs were
found to be particularly fiddly and messy to use. 

In a study which focused primarily on the cross-
infection risks associated with leg bags, Wilson and
Coates (Wilson & Coates 1996) evaluated four leg
bags. Each of ten long-term catheterised patients was
invited to try each bag for a week in turn. The
authors concluded that no one bag suited every
patient; rather, each was liked by some users. The
popularity (or otherwise) of many features was a
matter of personal preference. Adverse comments
mostly related to the tap (difficult to operate; opened
accidentally, causing leakage) and the straps.

The UK Medical Devices Agency (Medical Devices
Agency 1996) evaluated all 14 sterile 500 ml leg
bags on the UK market in 1995 in a multi-centre
study involving 83 test subjects (58 men, 25
women). About half (44) lived in their own homes
and almost all the rest in nursing/residential homes.
Subjects were divided into pairs matched for sex,
mobility, manual dexterity and dependency and each
pair was offered each of the 14 bags (seven each) to
try for a week in turn. Preferences varied but the
main concerns of users consistently focused on taps
(many subjects found many taps difficult to operate),
straps (discomfort was common) and the minimisa-
tion of leakage (through faults in bags and/or
connectors; onto the fingers when emptying; or by
the tap accidentally opening in use). The most popu-
lar bags tended to perform well in these three res-
pects. 

In a multi-centre study involving 34 men (age range
27-84y; mean age 55y; all sheath users) Fader et al.
(Medical Devices Agency 1999) evaluated all seven
non-sterile 500-700 ml leg bags on the UK market in
1997. Twenty-five of the men lived in their own
homes and the rest in residential/nursing homes or
long stay wards. Conclusions were substantially
similar to those for the earlier MDA study.

Thelwell at al. (Thelwell et al. 1995a) conducted a
cross-over study in which 52 subjects (20 men, 32

women) compared four suspension systems for fas-
tening leg bags with the leg straps they had used
prior to the study. Each subject evaluated each pro-
duct for a week in turn and recorded their findings on
a weekly questionnaire. Only one of the alternative
systems was considered to be as effective as the leg
straps. Again, difficulty of application, comfort, dis-
creteness and cost were key issues.

The cross-infection risks of leg bags (particularly via
the tap or sampling port) have been studied by Gle-
nister (Glenister 1987) and by Wilson and Coates
(Wilson & Coates 1996). Cross-infection is an
important concern in hospitals and residential set-
tings, particularly where indwelling catheters are in
use. In community settings where patients manage
their own leg bag the risks are considerably reduced.
In her study Glenister (Glenister 1987) concluded
that designs in which the tap and outlet spouts were
most widely separated were most effective at pre-
venting contamination of the hands with urine. Wil-
son and Coates (Wilson & Coates 1996) studied
sampling ports and contamination of leg bag spouts.
They suggested that the night connector tubing atta-
ched to the taps on the four leg bags in their study
made decontamination difficult.

Rooney (Rooney 1994) measured the incidence of
urinary tract infection in 14 people with neurogenic
bladders before and after they changed from using
sterile to non-sterile urinary leg drainage bags. Ten
participants were on Foley catheter drainage and four
were using sheaths. Prior to the introduction of the
new leg bag at least two urine specimens were col-
lected for culture and then following the introduction
of the new bag random urine specimens were collec-
ted for culture and sensitivity during the three month
study period. Bedside urine collection bags were
used by all participants at night and there was no
change made to the standard practice of rinsing the
overnight bag with water each morning and recap-
ping the drainage tubing. The non-sterile leg bags
were cleaned after each use with a dilute mixture of
8oz of chlorine bleach to 1 gallon of tap water. There
were no infections found during the study period and
the authors claimed that their statistical analysis of
the findings demonstrated no increase in incidence of
UTI attributable to use of reusable urinary bags.

There is little research to support the common prac-
tice of changing drainage bags every five to seven
days. The practice appears to be based upon expert
opinion, anecdotal evidence and manufacturers’
recommendations. However, Keerasuntonpong et al.
(Keerasuntonpong et al. 2003) undertook a randomi-

178



zed controlled study that compared the incidence of
catheter-related urinary tract infections in a group of
79 hospitalised patients whose catheter bag was
changed every three days with that for a group of 74
patients who had their bag changed at the time of the
catheter change or if the bag became faulty. A urine
sample for culture was obtained for each participant
every seven days, on the day the catheter was remo-
ved or on the day the participant was suspected of
having an infection. The findings suggest that urina-
ry drainage bags could be left for longer than three
days but the authors were reluctant to define how
long as the sample size was considered too small to
rule out a false-negative result. They recommended
additional study.

There are occasional reports in the literature of
purple discolouration in urine drainage bags – ter-
med, purple urine bag syndrome (PUBS) – and there
is considerable debate and diversity of opinion over
the cause and significance of the phenomenon. Man-
tani et al (Mantani et al. 2003) conducted a case
controlled study on 26 patients in three long-term
wards. Fourteen (two men and 12 women) had exhi-
bited PUBS while 12 (four men and eight women)
had not. The clinical, microbiological and bacterio-
logical backgrounds of the subjects in the two groups
were compared to identify possible causes of PUBS.
The findings suggest that women with urine that is
alkaline and has a high bacterial yield are most like-
ly to exhibit PUBS.

Some international standards have been developed
which provide general advice on bag performance
and test methods (International Standards Organisa-
tion 1988 & 1998). These standards can be useful to
laboratories asked to advise on bulk buying choices.

Studies which have compared leg bags and catheter
valves are reviewed in section VIII. 

4. SUMMARY

5. RECOMMENDATIONS

6. RESEARCH PRIORITIES

1. FEMALE BODYWORN URINALS

Pieper et al. (Pieper et al. 1989) has reviewed the
many attempts to design bodyworn urine collection
devices for women. The major challenge is in achie-
ving a comfortable and aesthetically acceptable leak-
proof seal with the body. Various designs have
sought to achieve this by holding a collection device
over the urethral meatus with the help of suction,
straps, adhesive or close-fitting underwear. While
none have found widespread success and usage they
are available commercially in some countries.

2. MALE BODYWORN URINALS

The urine collection devices most commonly used by
men are sheaths (see Section IV) but a variety of
other products such as pubic pressure urinals are
available. They comprise a ring-shaped opening or
cone-shaped component which is worn around the
penis (and held firmly against the pubis by means of
a belt and straps) and channels urine to an integral
collection bag (Fig VI-1). Such devices are not wide-
ly used but they can be effective for individuals
whose penis is too retracted for a sheath to be sui-
table. There are no published evaluations of these
products.

VI. BODYWORN URINALS

• Studies are required to determine whether or
not non-sterile bags for catheter use increase
the risk of infection in acute, nursing home and
own home settings. 

• Studies are required to establish whether the
incidence of UTI is increased if bags are chan-
ged at the time of catheter change rather than
weekly.

• Further studies are required to confirm that
bags in which tap and outlet spout are widely
spaced reduce risk of cross-infection.

In making urine drainage bag selections particular
attention should be focused on: the ability of the
user to operate the tap; comfort (especially of the
straps); freedom from leakage (especially from
the welds and the tap); and discretion (especially
visibility beneath clothing) (Grade of Recommen-
dation C).

Taken together, published studies agree that the
main factors to consider in selecting leg bags are
the ease of tap operation, the comfort of the straps
and the minimisation of leakage (Level of Evi-
dence 2). Bags in which the tap and outlet spout
are widely separated are most likely to be effecti-
ve at preventing contamination of the hands with
urine and cross-infection (Level of Evidence 3).
There is no evidence that non-sterile leg bags that
are washed out daily with a dilute chlorine solu-
tion pose any greater risk to catheter-induced
infection than sterile bags (Level of Evidence 3).
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3. RESEARCH PRIORITIES

1. FEMALE OCCLUSIVE DEVICES

Female occlusive devices fall into three categories,
occluding: at the external meatus; in the urethra
(intraurethral devices) or via the vagina (intravaginal
devices).

a) Devices that occlude at the external meatus

Urethral occlusion devices have been developed to
block urinary leakage at the external urethral meatus
(Fig VII-1). Several devices have utilized either

adhesive or mild suction to occlude urinary loss at
the urethral meatus. In addition to the simple barrier
effect, compression of the wall of the distal urethra
has been hypothesized to contribute to continence.

Miniguard (Uromed Inc., but no longer available) is
an angularly shaped foam device which utilizes an
adhesive hydrogel to adhere to the peri-meatal area.
The device is single use, removed prior to voiding,
and disposable. FemAssist (InsightTM Medical
Corp., but no longer avaiable) is a hat-shaped silico-
ne device, which adheres by applying an adhesive

VII. OCCLUSIVE DEVICES FOR 
URINARY INCONTINENCE

There is a need for leak-free, comfortable and aes-
thetically acceptable body-worn urine collection
devices for women and improved (in these res-
pects) products for men.
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Figure VI-1. A variety of pubic pressure bodyworn urinals for men

Figure VII-1. A female occlusive device that occludes at
the external meatus.



gel to the edge of the device, squeezing the central
dome and creating a vacuum. The device is then pla-
ced over the urethral meatus and, upon release, the
meatal mucosa is drawn up into the device and the
urethral lumen is occluded. It may be worn for up to
four hours or until voiding, after which the device is
washed in hot soapy water and reapplied. The device
is reusable for one week. CapSure (CR Bard Inc.,
now available only in USA) is applied and retained
by suction. A petroleum based lubricant is applied
prior to device use. The device is removed for voi-
ding and re-utilized for up to two weeks.

1. QUALITY OF DATA AND RESULTS

Urinary diaries and pad weight tests were employed
in all studies for objective efficacy measurements on
Miniguard, FemAssist and CapSure. Incontinence
input questionnaires (IIQ), visual analogue score
(VAS), Quality of Life (QoL) and / or urogenital dis-
tress inventory (UDI) were also employed. Study
lengths differed between centres from four weeks to
three months. There have been no randomized
control trials. Study designs have been open and lon-
gitudinal.

Miniguard: Eckford et al. (Eckford et al. 1996) stu-
died the efficacy of a single application of this devi-
ce during a one hour pad test and reported that 25%
of patients were continent, 50% were improved, but
25% had worse incontinence. Brubaker et al. (Bru-
baker et al. 1999) recruited 648 women for a study of
whom 411 enrolled, 390 used the device, and 346
completed the study. Of the 65 who enrolled but did
not start the trial, 21 withdrew before device use, 17
were lost to follow-up, 12 withdrew for device-rela-
ted reasons, and there were six protocol violations.
Symptoms of vulvar irritation or lower urinary tract
discomfort occurred in a small percentage of subjects
but was generally transient, and only three women
discontinued using the device for this reason. Also
noted was a persistence of efficacy (p<0.001) four
weeks following device discontinuation (Level of
Evidence 3)

FemAssist: Versi & Harvey (Versi & Harvey 1998)
studied 155 women with stress or mixed incontinen-
ce, of whom 133 attempted to use FemAssist and 96
enrolled in a four-week study. Their mean pad test
loss fell from 27 g to 9.4 g (p< 0.001) and 49% were
dry. Symptomatic cure was more likely in those with
mild incontinence. Of the nine women who had a
positive pad test (>2 g) without the device, five were
dry (<2 g) with the device (p<0.05). VAS scores sho-
wed a significant improvement for the symptom of
stress incontinence (p<0.05). QoL scores improved

significantly by 38% (p<0.05) for the IIQ and 29%
(p<0.0 1) for UDI (Level of Evidence 3).

Moore et al. (Moore et al. 1999b) reported on 57/100
recruited women who completed a one-month trial.
Reduction of incontinence was statistically signifi-
cant for pad testing, which revealed that 47% of the
patients became continent and 33% had more than
50% benefit compared to baseline, while 9% had
worse leakage. Those with severe baseline leakage
were equally likely to respond as those with mild or
moderate pad test loss. Women with stress urge or
mixed incontinence appeared to respond equally
well. Dropouts included 13% who were unwilling to
utilize the device (Level of Evidence 3).

Tincello et al. (Tincello, Bolderson & Richmond
1997) in a 3-month prospective study involving 27
women with urodynamic stress incontinence found
the median (range) loss with and without the device
was 4.9 (0-65) ml and 21 (1-94), respectively (p<
0.01); and 20 patients were less wet when using the
device. Discomfort was greater among the women
with a greater loss. The acceptability correlated
negatively with discomfort (r = -0.53) and negative-
ly with embarrassment (r =-0.39); 15 patients (56%)
reported that they would use the device in the long-
term (Level of Evidence 3). Tincello et al. (2000)
later reported on 41 women recruited to use the devi-
ce over a 3 month period, but 10 declined to partici-
pate, 6 withdrew before 2 weeks, 10 failed to attend
2 week follow-up and 11 did not attend 3 month fol-
low-up. Only 2 completed the study. There was no
difference in pad test or voiding diary grades. The
authors concluded that the device had low acceptabi-
lity and was ineffective, and could not be recom-
mended for nonsurgical management of stress incon-
tinence (Level of Evidence 3).

CapSure: Bellin et al. (Bellin et al. 1998) reported
on 88/100 completers after 12 weeks, with 82% eli-
mination of leakage on pad test, 91% continent on
provocative stress test (single cough assessment of
leakage), and 48% dry and 40% improved on urina-
ry diaries. Pad test leakage decreased from 6.67 g
(range 0.55-25.95 g) to 0.19 g (range, 0-2.5 g) by
week 12. Five patients withdrew secondary to vagi-
nal irritation and three due to poor device fit (Level
of Evidence 3).

Shinopulos et al. (Shinopulos, Dann & Smith, III
1999) carried out a multi-centre study enrolling 100
women with stress incontinence who wore the devi-
ce for 12 weeks. 84 women completed the study.
Mean pad weights reduced from 6.7g at baseline to
0.19 by week 12. Complications affected 7 patients
including urethral/vaginal swelling and vulval abra-
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sion, but none of the affected patients withdrew from
the study. The IQOL tool showed significant mean
improvement from 62.3 to 90.4.

2. SUMMARY

3. RECOMMENDATIONS

4. RESEARCH PRIORITIES

b) Intraurethral devices

Urethral inserts are silicone cylinders that are self-
inserted or removed at the patient‘s discretion. They
are intended for day-time use, especially during
vigorous physical exercise. While some women
manage exercise incontinence by limiting fluid inta-
ke before or during exercise, by choosing sports that
allow frequent bathroom access, or wearing absor-
bent pads, 20% to 40% of women cope with leakage
by ceasing exercise (Dunn, Brandt & Nygaard 2002).
These devices present external retainers or flanges to
prevent intravesical migration and proximal balloons
to hold the device in place. They act by causing
occlusion either in the urethra itself or at the external
urethral meatus Balmforth & Cardozo  (Balmforth &
Cardozo 2003). (Fig VII-2)

The FemSoft (Rochester Medical Corporation) is the
only urethral insert currently distributed. It has a soft,
compressible, mineral oil-filled silicone layer with
an insertion probe. Before insertion, the fluid dis-
tends the proximal end of the cylinder, as the user
pushes the device (guided by the insertion probe)
into the urethra, fluid transfers automatically to the
distal end, allowing the device to pass through the
urethra. Once in place, fluid flows back to the proxi-
mal end to hold the device in place. None of these
devices are recommended for reuse after removal.

Further research on the development and role of
devices which block urinary leakage at the exter-
nal urinary meatus, with a focus on improving
patient acceptability are recommended. One half
of patients utilizing these devices in monitored
studies were dry and 2/3 of the patients were
improved with minimal morbidity. These devices
may have a future role in the algorithm of conser-
vative treatment based on patient acceptance, avai-
lability and cost, especially in those patients with
mild or moderate stress; incontinence who prefer
to avoid pads or surgery. 

Although these devices have proved effective for
some women, it appears that they have failed to
find popularity with users and clinicians. They are
no longer commercially available and so no
recommendation on their use can be made.

Since the publication of the second edition of
Incontinence (2002), there has not been a single
clinical trial or any publication related to the use
of external urethral occlusive devices. The only
FDA-approved devices - Miniguard, FemAssist
and CapSure - are no longer being distributed to
the public.

External urethral occlusive devices were found to
be of varying efficacy, with minimal morbidity.
Efficacy of the combined studies reveals a conti-
nence rate of approximately 50% dry and 2/3 of
patients improved. Devices achieve occlusion
either by blocking at the meatus or compressing
the distal urethral lumen and adherence to the
peri-meatal area is essential to success. However,
the method and degree of adherence is also the
determining factor for the type and severity of
local irritation. Patient selection based on motiva-
tion, appropriate anatomy, and manual dexterity,
in combination with efficacy and morbidity will
determine overall satisfaction. There is no data
which compares one extra-urethral device to ano-
ther, or to other categories of products. Cost com-
parisons for disposable versus short-term reusable
devices are not available. Efficacy for different
grades of incontinence has not been established.
The objective degree of continence improvement
in the clinical laboratory (pad and stress tests) is
greater than in community use (diaries). 
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Figure VII-2. A female intraurethral occlusive device.



The FemSoft Insert is currently packaged in a box of
28 inserts and each box is priced at $49.95. The Viva
(Nielsen et al. 1993) and Reliance devices, other
intraurethral devices also mentioned in this sub-sec-
tion, are not currently marketed. 

1. QUALITY OF DATA AND RESULTS

The objective efficacy measurements utilized were
the one-hour pad test, voiding diary and quality of
life questionnaires. There have been no randomized
control trials. 

Nielsen et al. (Nielsen, Walter, Maegaard & Kro-
mann-Andersen 1993) and Peschers et al. (Peschers
et al. 1996) studied the Viva device. Peschers scree-
ned 53 patients with USI and 21 patients accepting
treatment with the two sphere device. During a four
month study, the investigators analyzed subjective
improvement and performed pad-weight and cough
tests. Nielsen et al. (Nielsen, Walter, Maegaard &
Kromann-Andersen 1993) demonstrated 94% impro-
vement on leakage and Peschers 67% improvement.

Staskin reported on a four month study of 135 of 215
patients who utilized a disposable balloon tipped ure-
thral insert made from thermoplastic elastomer,
inflated with an applicator on insertion and deflated
by pulling a string at the meatal plate for removal
during voiding (Reliance) (Uromed Corp., but no
longer available). 80 subjects discontinued the devi-
ce prematurely, the main reasons being discomfort
and inability or unwillingness to use the device. Mil-
ler et al. (Miller & Bavendam 1996) and Sand et al.
(Sand et al. 1999) then reported on 63 of the 135
patients from the above cohort who utilized the devi-
ce for one year.

The Reliance device provided 72% complete dryness
with 17% improvement on diary, and 80% complete
dryness and 15% improvement on pad weight testing
for Staskin et al. (Staskin et al. 1996) 79% complete
dryness and 16% significant improvement on objec-
tive pad weight studies consistent with the improve-
ment in subjective diaries (p<.0001) for Miller &
Bavendam (Miller & Bavendam 1996). The patients
reported improved comfort and ease of use over
time, with sensation of device presence decreasing
from 35% at week one to 7% at 12 months for. The
volume of urine lost during exercise decreased from
a median of 20 gram (range 4.9-80.2 grams) without
the insert to 2.6 grams (1.3-6.8) when the insert was
worn (p=.03). On a 5-point scale in which 1 repre-
sented very comfortable and 5 very uncomfortable,
subjects rated the mean comfort for the sessions per-
formed with the insert in place as 2.1.

Treatment for positive urine cultures was undertaken
in 20% of’ symptomatic and 11% of asymptomatic
patients, 39% of patients had positive cultures which
were not treated and 30% had negative cultures at all
monthly intervals for the four month study. The main
reason for drop-out was discomfort (Staskin, Baven-
dam, Miller, Davila, Diokno, Knapp, Rappaport,
Sand, Sant & Tutrone 1996). One or more episodes
of gross hematuria (24%), cystoscopic findings of
mucosal irritation at 4 or at 12 months (9%) and
asymptomatic bacteruria (30%) on monthly cultures
were also documented (Miller & Bavendam 1996). 

Boos et al. (Boos et al. 1998) reported in an abstract,
a randomized prospective parallel group trial compa-
ring the Reliance intra-urethral insert with the
FemAssist external meatal occlusive device. Assess-
ments at baseline, one month, and three months
included subjective efficacy, seven day diary, and
pad test (1 hour). Fifty-three females were randomi-
zed to FemAssist and 49 to Reliance device. There
were some initial problems with sizing the Reliance.
Once this was corrected, 40.8% (20) of women were
subjectively dry and the remainder improved on
completing the trial. Of women using the FemAssist,
28.3% (15) were dry, 60.4% (32) were improved,
9.4% (5) were no better and only one subject was
made worse with device use. Problems experienced
were few and minor with no serious adverse events.
The conclusion was that both devices are efficacious,
the FemAssist was more comfortable, but required a
greater degree of user skill to achieve control of lea-
kage (Level of Evidence 2).

Recent studies have investigated the efficacy of the
FemSoft which is the only intra-urethral device
which is currently available. Dunn et al. (Dunn,
Brandt & Nygaard 2002) measured pad weights
during four standardized aerobics sessions during
which six subjects were randomly assigned to exer-
cise twice with the insert and without it. The medians
of the averaged pad weights for the two different
types of’ sessions were compared. Median urine loss
during standardized exercise sessions decreased
from 20g (range, 4.9 to 80.2g) without the device to
2.6g (range, 1.3 to 6.8g) with the device (P=0.03).
Five women used the device at home during unsu-
pervised exercise; one subject had urinary tract
infection. At the end of 3 months, satisfaction and
comfort were rated high on a 5-point scale. The
conclusion was that the FemSoft urethral device is an
effective, safe, and comfortable treatment for exerci-
se incontinence in women (Level of Evidence 3).

Results from a prospective three-year study, (FDA
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post-approval device safety data submitted by
Rochester Medical Corporation, 2002 unpublished),
for evaluation of the long term effect of the device
involved 41 subjects. Of the group, nine women
were 65 years or older (22%, 9/41); 80% were post-
menopausal with 24 women (59%) being on hormo-
ne replacement. Thirty-eight, (93%) used absorbent
products to contain urine leakage prior to enrolment.
A total of 66 follow-up visits took place with an ave-
rage participation period of 4.2 years. Seven patients
withdrew in the third year, three due to non-study
related health problems and one because of dissatis-
faction due to urge symptoms. Two were lost to fol-
low up. There was a significant difference in the
rates of incontinence at the three-year follow-up bet-
ween users and non-users of the device: 0.83 vs 2.64
episodes per day, according to voiding diaries. The
difference in urine loss during pad weighing tests
was also significant. There were 24 reported adverse
events in the 41 subjects enrolled. None of these
events required medical intervention except for anti-
biotic prescription in cases of urinary tract infection.
The 24 events included: bacteriuria (11); symptoma-
tic UTI (3); urinary symptoms (3); device perfor-
mance problems (2); irritation (2); and migration (1). 

In 33 women a total of 38 cystoscopies were perfor-
med at three years. Only one patient was reported to
have an abnormal finding, but this was due to muco-
sal irritation produced by an indwelling Foley cathe-
ter during one hospitalization for a problem unrela-
ted to the device. Patient satisfaction had not chan-
ged over the follow-up time interval. The Quality of
Life questionnaire (I-QoL) scores at three years were
compared to those at 12 months and there was
improvement from the baseline of 60.6 to 74.0. No
safety concerns concerning urethral integrity were
identified after the three years of continuous use. The
incidence of urinary tract infections, given the high
number of insertions and removals, was considered
low risk (Level of Evidence 3).

2. SUMMARY

3. RECOMMENDATIONS

4. RESEARCH PRIORITIES

c) Intravaginal devices 

Support of the bladder neck to correct urinary stress
incontinence has been achieved, with varying suc-
cess utilizing traditional i) tampons, ii) pessaries and
contraceptive diaphragms, and iii) intravaginal
devices specifically designed to support the bladder
neck (Fig. VII-3).

It is important that new devices and in particular
invasive ones, be evaluated by randomized trials
and comparing to control approved devices. Long-
term follow- up results are needed to demonstrate
the effects of such devices on the urethra and/or
bladder and will determine the real value and safe-
ty of devices that initially have been adopted
enthusiastically. 

Further development and study of the use of
intraurethral devices for the treatment of urinary
incontinence is recommended. The role of intrau-
rethral devices in patients who do not achieve the
desired efficacy with other forms of conservative
therapy, and to avoid surgery, requires further
study. 

Intraurethral occlusive devices may be considered
for women with stress incontinence but they are
invasive devices with high cost and have had limi-
ted evaluation. They may be most appropriate for
intermittent and occasional use (such as during
vigorous exercise) (Grade of Recommendation C).

Long-term results are limited . Patient and physi-
cian acceptance of this form of therapy has also
been limited. The patient needs to have good hand
dexterity in order to use the device and the cost is
also a factor that precludes more widespread use
(Level of Evidence 3). 

Intraurethral devices have demonstrated high effi-
cacy, but have been associated with urinary tract
infection, hematuria and discomfort. Bacteruria,
without symptomatic infection, was similar to
extraurethral device use, which approaches scree-
ning urinalysis data (Brubaker, Harris, Gleason,
Newman & North 1999), or may be similar to the
rates seen with self catheterization. Device migra-
tion into the bladder, which requires endoscopic
removal is the most serious reported problem. 
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1. QUALITY OF DATA AND RESULTS

Tampons/pessaries:

Nygaard, I. (Nygaard 1995) performed a prospecti-
ve, randomized, single blind, and laboratory based
study testing 18 patients (age 33-73) with three 40
minute standardized aerobics sessions, utilizing a
Hodge pessary, a super tampon, or no device. Urine
loss was determined by a change in the weight of the
pad worn while exercising. Statistical analysis of the
log of urine loss revealed that women lost signifi-
cantly less urine when exercising with either the pes-
sary or the tampon than when exercising with no
device. Continence rates were 6/14 cured and 2/14
improved with tampons, 4/10 improved with a dia-
phragm (Level of Evidence 2).

Diaphragms / Pessaries

Realini & Walters (Realini & Walters 1990) analyzed
the benefit for one week, in 10 selected patients of a
coil-type diaphragm ring, which was softer than a
pessary, utilizing diaries and a two hour pad test.
They also gave an overall subjective evaluation of
their experience. Urodynamic findings were essen-
tially unchanged by wearing diaphragm rings. Four
of the 10 women experienced clinically significant
improvement in amount of urine lost during pad
tests, number of leaks per week, and overall assess-
ment response.(Level of Evidence 3).

Suarez, et al. (Suarez, Baum & Jacobs 1991) inclu-
ded urodynamic testing in his evaluation of a contra-
ceptive diaphragm in 12 patients. Complete resolu-
tion of SUI was achieved in eleven of twelve patients
(91%); two of the twelve achieved continence but
withdrew from the study because of associated dis-
comfort from the diaphragm, therefore, complete
resolution of SUI was achieved in 9/12 patients
(75%) (Level of Evidence 3).

Bhatia et al (Bhatia & Bergman 1985) reported on
the urodynamic effects of the Hodge pessary on 30
women aged 29 to 71 with a history of UI. With the
pessary, 24 of the 30 patients became continent when
tested in supine position with a full bladder, 3 of the
24 patients lost urine with coughing in the standing
position and demonstrated a positive cough profile
despite the presence of the vaginal pessary. Uroflow-
metry data show that the vaginal pessary did not pro-
duce any obstruction to the free flow of urine and
suggested this is a modality to predict the outcome
for bladder neck support surgery.

Intra-vaginal devices designed specifically to sup-
port the bladder neck:

Included in this category are:

1. Removable reusable intra-vaginal ring, composed
of silastic, and constructed with two prongs which
are placed behind the symphysis to support the
bladder neck (Introl, no current distributor).

2. Three different single use disposable devices:

A clam-type device composed of polyurethane
foam, which is folded up upon its long axis and
placed into the sagittal plane in the vagina, and
when moistened, its dimensions expand by 30%
and create a supportive cushion under the urethro-
vesical junction (Conveen Continence Guard,
Coloplast, Denmark). A newer version of the
expanding polyurethane design, with similarities
to a tampon, (Conveen Continence Tampon, Colo-
plast, Denmark). An expanding polyvinyl alcohol
sponge (Ladycon, Home Care Engros, Norway),

Reusable intra-vaginal ring (Introl)

A pilot laboratory study was carried out by Biswas,
(Biswas 1988), the developer of the device,
employed a straining cystogram. 86% of the patients
were continent with the device in place on cysto-
gram. Following this study, the number of device
sizes was increased from 8 to 25. Evaluation studies
followed examining efficacy, safety and satisfaction.
Davila (Davila 1996) initially demonstrated that
83% of patients were dry on pad weight test. Later
(Davila et al. 1999) the researchers enrolled seventy
women (53 completed) ages 24-76, 29 with stress,
and 24 with mixed incontinence in a 1-month study.
A statistically significant reduction in incontinence
was noted on pad testing (stress mean 46.6-16.6g;
mixed, mean 31.9-6.8 g) and in bladder diary (stress,
mean 28.6-7.8 losses per week; mixed , mean 30.2-
15 losses per week) QoL scores (I-QoL) improved in
both groups. With the device in place, urodynamic
testing indicated normalization of urethral function
without evidence of outflow obstruction. Subjects
found the device comfortable, easy to use and conve-
nient. Side effects include five urinary tract infec-
tions and 23 cases of vaginal soreness or mild irrita-
tion (Level of Evidence 3).

Moore (Moore et al. 1999a) detailed problems with
both sizing and efficacy. Of the 80 recruits, four
could not be fitted, and 11 did not satisfy all entry
criteria. Of the 65 participants, 39 (60%) withdrew;
20 for distorted vaginal anatomy which made fitting
difficult, five for lack of efficacy, four for constipa-
tion, and ten for unrelated patient events. In the
remaining 26 patients, pad test weights decreased
from a baseline median of 19 g to 2 g (p<0.001),
62% were continent, and 15% were >50% improved,
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and wished no further therapy. Moore commented
that the device was difficult to fit in women who
have had multiple vaginal surgeries or were oestro-
gen deficient. Long-term follow-up showed that 18
of 26 (from the original 65) continued to wear the
device at six months (interim dropouts being due to
concurrent illness in half, the remainder had decli-
ning efficacy). Of these, 78% continued to wear the
device for a minimum follow-up of two years (Level
of Evidence 3).

In a separate study of patients with mixed inconti-
nence by Moore et al. (Moore, Simons, Dowell,
Bryant & Prashar 1999b), five of 21 recruits never
wore the device home, leaving 16 participants. A fur-
ther two did not reach week four, because of poor
efficacy or inability to fit the device. In the 14 who
reached week four, the median number of leaks/day
declined from 4.3 to 1.0 (p = 0.002). Median pad
weight loss fell from 53 to 7g. (p = 0.012). Cysto-
metry showed an increase in maximum bladder capa-
city (p < 0.05) and a modest reduction in severity of
detrusor overactivity, with no evidence of outflow
obstruction. Three women discontinued because of
poor efficacy or a poorly fitting device, leaving 11 of
16 participants (69%) at week eight, when median
pad weight decreased to 2ml (Level of Evidence 3).

Kondo et al. (Kondo et al. 1997) found no urinary
flow obstruction with the device in place. Urine loss
decreased from 20.6 to 4.8 gm. per hour (p < 0.001)
on the 60-minute pad weight test. Twenty two
patients (29%), reported complete continence, and
39 (51 %) had decreased severity of incontinence by
more than 50%. Minor adverse effects occurred in
26% of the patients. According to the global useful-
ness rating which was employed, 62 patients (81%)
had some or maximum benefit (Level of Evidence
3).

Disposable intra-vaginal devices

Thyssen & Lose (Thyssen & Lose 1996), tested the
Continence Guard in 26 women with stress inconti-
nence before and after one month’s use: four women
discontinued the treatment because of discomfort or
difficulties in using the device 9 (41%) were subjec-
tively cured of incontinence, 10 (45%) improved
while three (14%) claimed unchanged incontinence.
With the device in place all had decreased leakage at
the 24-hour pad weighing test and unchanged urody-
namic tests. No vaginal or urinary infections were
found (Level of Evidence 3).

Thyssen et al. (Thyssen, Sander & Lose 1999) repor-
ted on 19/22 women with stress incontinence, sub-

jectively and objectively cured or improved in a
short-term study, and who then continued the treat-
ment with the device for one year. All 19 completed
the study, 13 (68%) were subjectively dry, (26%)
were improved and one (5%) reported unchanged
incontinence. All but one had decreased leakage at
the 24h pad test, and 67% a greater than 50% decrea-
se. Subjectively cure was 41%, and 36% were dry on
24 hour pad test. Overall reduced leakage was statis-
tically significant (p < 0.0005) No significant
changes were found in the other urodynamic measu-
rements, specifically, urinary flow rate.

Sander et al. (Sander et al. 1999) found subjective
cure in 11/55 women (20%) and improvement in
27/55 (49%) was reported. Results of the 24-hour
pad test and mean leakage and episodes in the voi-
ding diary significantly decreased. After three
months, 58% of the 55 patients desired to continue
device usage. There was a highly significant impro-
vement in QoL scores using the IIQ, as well as two
additional incontinence-related quality of life ques-
tionnaires. Responses to the SF-36 general health
questionnaire showed no significant changes

Hahn & Milsom (Hahn & Milsom 1996) reported on
121 women, in a four week study. Patients dropped
out because of vaginal irritation (25%), other product
related reasons (6%), lack of time (6%), or failure to
complete a user questionnaire. Of the remaining 90
(mean age 47.5), 85 performed a 24 hour pad test,
which showed that baseline leakage of 42 ml/ 24h
decreased to 14 ml/ 24h (p <0.001). Of these, 39
(46%) were continent. The device was considered
unpleasant by 8%, and caused some local discomfort
in 62% on direct questioning: 75% of these wished to
continue using the device. The authors noted that
older women (age 56-65) tolerated the device and
appeared more motivated to continue. Coexistent
atrophic vaginitis and the use of topical oestrogen
was not discussed

Thyssen et al. (Thyssen et al. 2001) reported on 94
women recruited in a cross-over study, which com-
pared two versions of the same device; the Conveen
Continence Guard (CCG) and the Contrelle Conti-
nence Tampon CCT. 62 women (66%) completed the
study with withdrawals mainly due to discomfort or
for unknown reasons. Both devices reduced leakage
significantly but the CCT was significantly better
than the CCG. Few side-effects were reported. Thir-
ty-two women continued the treatment for one year
or more with 63% preferring the “tampon” type desi-
gn for its ease of use. 
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The report on the polyvinyl sponge by Glavind (Gla-
vind 1997) was an acute laboratory study of only six
women utilizing a pad test measurement during 30
minutes of aerobic exercise Without the vaginal
sponge the patients had a mean loss of 7 g (range 2-
18 g) during exercise. With the vaginal sponge in situ
there was no leakage.

2. SUMMARY

3. RECOMMENDATIONS

4. RESEARCH PRIORITIES

2. MALE OCCLUSIVE DEVICES

Male occlusive devices aim to prevent urine leakage
by compressing the penis. A variety of designs are
available but occlusion is usually achieved with
either a clamp or a peri-penile strap (Fig VII-4).
Such devices have the potential advantages of low
cost and simplicity compared with a sheath and drai-
nage bag.

a) Quality of data

The use of penile compression devices is described
only rarely in the literature (Chye 1990); (Fantl,
Newman & Colling 1996)and is usually referred to
as a last resort where other forms of management
have failed or been judged inappropriate. There has
only been one published evaluation (Moore et al.
2004).

b) Results

Moore et al. (Moore, Schieman, Ackerman, Dzus,
Metcalfe & Voaklander 2004) evaluated three diffe-
rent devices (Timms C3 penile compression device;
Cunningham clamp; and U-Tex male adjustable ten-
sion band) in a cross-over study in which twelve men
with stress urinary incontinence following radical
prostatectomy tried each device in turn. Each of the
devices significantly (p<0.05) reduced mean urine
loss (measured using a 4h pad tests) compared with
baseline measurements. There was some objective or
subjective improvement in continence for each of the
12 men with at least one of the devices, although
none completely eliminated urine loss when applied
at a comfortable pressure. Ten of the 12 men rated
the Cunningham clamp positively; two, the C3; and

Long-term results are not available and studies
comparing these therapies to other forms of
conservative therapy or surgery are needed

Vaginal support devices should be included in the
treatment option when managing women with
stress urinary incontinence, dependent upon the
availability of product, patient ability to manage
the product (particularly manual dexterity) patient
acceptance and cost (Grade of Recommendation
C).

Support of the bladder neck resulting in improved
continence is possible with intravaginal devices
without evidence that they cause significant lower
urinary tract obstruction or morbidity (Level of
Evidence 3).

The reusable Introl device was shown to be an
effective device for selected patients but there
were problems with sizing especially in patients
with prior vaginal surgery or with vaginal atrophy.
However the device is not currently marketed. 

Efficacy with the Conveen polyurethane expan-
ding “clam” device was demonstrated with selec-
ted patients and difficulties with insertion appear
to have been improved by the introduction of the
‘tampon’ type device. The device is currently mar-
keted (Coloplast - www.coloplast.com). 

Studies performed in the acute setting, regardless
of the device type, demonstrate better performance
than diary based studies performed over time. Effi-
cacy is also higher in patients with minimal to
moderate urinary leakage.

Relatively high drop-out rates in monitored studies,
during which patient support is provided, indicates
the need for proper patient selection’ and patient and
provider education (Level of Evidence 3).
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Figure VII-4. A penile clamp.



none, the U-Tex. However, the C3 and U-Tex allo-
wed good cavernosal artery blood flow while the
Cunningham clamp significantly reduced it. Overall
they concluded that, used correctly, the Cunningham
clamp can be an effective method of controlling uri-
nary incontinence in men with stress urinary inconti-
nence who are cognitively intact and aware of blad-
der filling, and have normal genital sensation, intact
penile skin and sufficient manual dexterity to open
and close the device. 

c) Summary

d) Recommendations

e) Priorities for research

Urinary catheters can provide an effective way of
draining the bladder in either the short-term or long-
term, by intermittent or indwelling catheterisation.
However they are rarely completely trouble-free and
alternative strategies should be considered where
possible. This section examines the characteristics of
urinary catheters, and provides a critical review of
existing evidence to guide choice of catheter mate-
rial, and catheter management strategies to minimise
associated risks. This sub-section deals with generic
issues while (Subsequent) sub-sections focus on the
specific evidence base relating to indwelling cathete-
risation (urethral and suprapubic) and intermittent
catheterisation  (CIC), respectively.

1. INDWELLING CATHETERS

Indwelling catheters (Fig VIII-1) may be inserted
into the bladder urethrally (UC) or suprapubically
(SPC) through an incision in the abdominal wall. 

'Short-term catheterisation is commonly considered
to be up to 14 days (Brosnahan, Jull and Tracy, 2004)
and long-term catheterisation more than 14 days
(Niel-Weise and van den Broek, 2004).

Short-term catheterisation is most commonly used:

• During surgical procedures and post-operative
care.

• For accurate monitoring of urine output in acute
illness.

• Instillation of medication directly into the bladder. 

• For relief of acute or chronic urinary retention. 

Long-term catheterisation may be necessary in the
management of patients with:

• Bladder outlet obstruction, who are unsuitable for
surgical relief of BOO.

• Chronic retention, often as a result of neurological
injury or disease (where intermittent catheterisa-
tion is not possible).

• Debilitated, paralysed or comatose patients (in
presence of skin breakdown and infected pressure
ulcers).

VIII. CATHETERS

There is a need for occlusive devices for men
which are discrete, easy to use and which prevent
leakage without risk of tissue damage.

Male occlusive devices should be considered for
selected men with stress urinary incontinence who
are cognitively intact and aware of bladder filling,
and have normal genital sensation, intact penile
skin and sufficient manual dexterity to open and
close the device (Grade of Recommendation C).

Male occlusive devices can be effective at pre-
venting urinary leakage but is likely to lead to
reduced cavernosal artery blood flow and therefo-
re care must be taken to ensure regular removal or
release. (Level of Evidence 2).
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Figure VIII-1.A Foley catheter (left) and a suprapubic
catheter with a sharp trocar for introducing the catheter
(right).



• Intractable urinary incontinence where catheteri-
sation enhances the patient’s quality of life (only
as a last resort when alternative non-invasive
approaches are unsatisfactory or unsuccessful). 

Indwelling catheters should be promptly removed if
no longer needed since their use is associated with a
number of risks / complications.

a) An effective indwelling catheter should have the
following characteristics:

Material: 

• Soft for comfort.

• Causing minimal tissue reaction or friction.

• Sufficiently firm for easy insertion and mainte-
nance of lumen patency in situ.

• Elastic recoil so that an inflated balloon can defla-
te to almost its original size.

• Resistant to colonisation by micro-organisms and
to encrustation by mineral deposits.

Design:

• Retained in the bladder effectively, yet easily
removable without trauma to tissue.

• Soft ‘tip’ within bladder to avoid pressure damage
to mucosa. 

• Effective drainage while minimising risk of blad-
der mucosa being ‘sucked’ into drainage channel.

• Conforms to shape of urethra.

b) Benefits versus catheter-associated risks and
long-term complications

Decisions on the management of bladder dysfunc-
tion by catheterisation need to consider both quality
of life of patients / clients and the potential benefits
of catheterisation compared to well-recognised
catheter-associated risks and possible long-term
complications, which include: 

• Catheter-associated infection with potential to
lead to life-threatening bacteraemia. Possible ure-
thritis, epididymitis, prostatitis, pyleonephritis.

• Tissue damage (including meatal erosion, urethral
stricture formation) arising from trauma, pressure
and/or inflammatory reactions.

• Long-term inflammatory/ neoplastic changes in
bladder tissue.

• Bladder calculi.

• Frequent bladder spasm which may result in lea-
kage and / or the catheter being expelled.

• Catheter encrustation (linked to infection), lea-
ding to recurrent blockage.

The major risk associated with short-term, indwel-
ling catheters used in acute care, is nosocomial (heal-
thcare acquired) urinary tract infection, with a cathe-
ter being present in around 80% of such infections
(Stamm 1998). Long-term catheters are also subject
to further risks (indicated above) and are rarely com-
pletely trouble-free. Although for some patients a
catheter can provide satisfactory management of
bladder problems and greater independence, others
experience pain and discomfort with a catheter in
situ and / or are distressed by the impact of a cathe-
ter on their body image and sexuality. Overall, long-
term indwelling catheters should be avoided where
effective alternatives are possible, to minimise
hazards to patients and detrimental impact on
patients’ and carers’ quality of life. 

Intermittent catheterisation is generally associated
with fewer risks.

c) Catheter materials – tissue reaction

Catheters are made of a variety of materials inclu-
ding polyvinyl chloride (PVC or plastic), latex rub-
ber with or without a coating, silicone rubber or
metal. Plastic catheters are relatively cheap to manu-
facture, have a thin wall and relatively large lumen,
and are designed for short-term use (in situ up to 14
days). Plastic catheters without a balloon are gene-
rally used for CIC. Some of these are coated with
hydrophilic polymers that absorb water leading to a
softer and more flexible catheter with a slippery sur-
face with a low coefficient of friction. Latex cathe-
ters are restricted to short-term indwelling use (and
commonly avoided where possible) because of
potential discomfort due to high surface friction, vul-
nerability to rapid encrustation and the implication of
latex allergic reactions in the development of ure-
thritis and urethral stricture (Cox et al. 1989); (Ruutu
et al. 1982), (Ruutu et al. 1984); (Nacey, Tulloch &
Ferguson 1985); (Pariente et al. 200)). Ruutu et al.
(Ruutu, Alfthan, Heikkinen, Jarvinen, Lehtonen,
Merikallio & Standertskjold-Nordenstam 1982)
reported an epidemic of urethral strictures following
cardiac surgery and further studies (Graham, Mark &
Pomeroy 1983) confirmed latex catheter materials
contained substances toxic to cells in culture. Silico-
ne catheters were not associated with toxicity and
stricture formation (Ruutu et al. 1985); (Nacey &
Delahunt 1991). Current catheter materials are requi-
red to conform to designated standards which inclu-
de toxicity testing. 
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Attempts to minimise friction during catheterisation
and to reduce tissue reactions have led to the coating
of latex catheters with tightly bonded materials desi-
gned to provide a smoother, less irritant surface
which also minimizes absorption of water by the
latex (and subsequent changes in internal and exter-
nal catheter diameters). Polytetrafluoroethylene
(PTFE or teflon) coated latex catheters are some-
times used for medium-term use (catheter can remain
in situ up to 28 days) but the current materials known
to cause minimal friction and tissue reaction are sili-
cone elastomer and hydrophilic polymer-coated
catheters or all-silicone catheters (Talja, Korpela &
Jarvi 1990) (Table VIII-1). These materials are the-
refore recommended for long-term use (each cathe-
ter expected to remain in situ for more than 14 days
prior to replacement as part of a strategy for long-
term case). 

d) Catheter material – microbial colonisation and
biofilm formation

The risk of bacteriuria (presence of bacteria in the
urine) increases by 5-8% per day of indwelling
catheterisation (Garibaldi et al. 1974); (Mulhall,
Chapman & Crow 1988); (Stamm 1991); (Nicolle
2001) and therefore all long-term catheterised
patients are likely to be bacteriuric within 4 weeks. A
majority of microorganisms derive from the patient’s
own colonic and perineal flora or from the hands of
health-care personnel during catheter insertion or
management (Maki & Tambyah 2001). Access is gai-
ned in two ways: (1) extraluminally during catheter
insertion or via the periurethral space; and (2) intra-
luminally following breaks in the closed system or
contamination of urine in the drainage bag. The com-
parative importance of these routes is difficult to

determine, but animal models have demonstrated
rapid colonisation via the intraluminal route follo-
wing a break in the closed system, compared to the
extraluminal route (32-48 hours v 72-168 hours res-
pectively) (Nickel, Grant & Costerton 1985). Howe-
ver, clinical studies have shown that colonisation
will occur even when strict infection control prac-
tices are adhered to (Garibaldi, Burke, Dickman &
Smith 1974).

Electron microscopy of catheter surfaces has shown
that indwelling catheters rapidly become colonised
by a thick layer of infecting micro-organisms embed-
ded in a matrix of host proteins and microbial exo-
polysaccharides, forming a strongly adherent biofilm
(Nickel et al. 1994) (Fig VIII-2). Microorganisms
growing as a biofilm are less susceptible to antimi-
crobial therapies than free-living organisms (Stickler
et al. 1989) and most catheters removed after 7 days
or more will be colonized by a bacterial biofilm,
comprising a mixed community of organisms. 
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Table VIII-1. Catheter materials 

Duration of catheterisation Catheter material 

Intermittent Removed immediately - plastic: with or without hydrophilic polymer
after urine drainage - coating

- metal 

Indwelling, short term use Catheter expected to be in situ - latex or plastic
for up to 14 days - PTFE-coated latex

- silver-alloy coated (catheter materials 
recommended for long-term use may also be 
selected) 

Indwelling, long-term use Catheter expected to be in situ for more - silicone elastomer-coated latex
than 14 days than (recommended time - hydrophilic polymer-coated latex
between catheter changes depends on - all-silicone 
local catheter policy - may be up to 
12 weeks if trouble free) 

Figure VIII-2. Scanning electron micrograph of a section
through a catheter luminal surface showing a thick bio-
film layer (and a crystal of calcium oxalate).



Efforts to reduce the risk of catheter-associated
infection have included development of catheters
with antimicrobial surfaces, such as silver. Silver
ions are bactericidal (Fox & Modak 1974), are non-
toxic to humans when applied topically, and have
been used successfully in other areas of infection
control such as burn wounds. Silver ions are purpor-
ted to have broad spectrum activity against Gram-
positive, Gram-negative, aerobic and anaerobic orga-
nisms. Early silver-coatings incorporated silver
oxide onto the external surface of the catheter mate-
rial only. Subsequently, silver-alloy coatings were
developed to provide an integral coating of both
internal and external surfaces and promote a slow
release of silver ions. Other attempts to produce an
antimicrobial coating have been directed towards
impregnation with antibiotic or antiseptic agents.
Urinary catheters have been coated with polymixin
(Butler & Kunin 1968), cephalothin (Lazarus et al.
1971), kanamycin (Cheng 1988), dibekacin (Platt et
al. 1983), nitrofurazone (Johnson, Delavari & Azar
1999); (Leclair et al. 2000), rifampicin and minocy-
cline (Darouiche et al. 1999), chlorhexidine, silver
sulfadiazine and triclosan (Gaonkar, Sampath &
Modak 2003), ciprofluoxacin (Pugach et al. 1999)
and gentamicin sulphate (Cho et al. 2001). Key stu-
dies are summarised in section VIII-2. Antiseptic
agents are generally considered more likely to confer
resistance to surface colonization than antibiotics
and not to select for infection with antimicrobial
drug resistant bacteria. Newer approaches to inhibi-
ting biofilm development include inflation of the bal-
loon with an antiseptic solution which then diffuses
throughout the catheter material and into the sur-
rounding area (Stickler, Jones & Russell 2003) or
efforts to disrupt matrix or glycocalyx components
(Tenke et al. 2004).

e) Catheter materials – encrustation by mineral
deposits

Recurrent catheter encrustation by mineral deposits
leading to catheter blockage occurs in up to 50% of
long-term catheterised patients, with resultant
increased costs to services and patients (Kunin, Chin
& Chambers 1987a); (Getliffe 2003; Getliffe 1994b).
Heavy encrustation on external surfaces of the cathe-
ter tip and balloon can also cause painful tissue trau-
ma on catheter removal. The major components of
encrustation are calcium phosphates and magnesium
ammonium phosphate (struvite) (Fig VIII-3). Preci-
pitation is influenced by ionic concentrations and pH
but the urinary pH at which crystallisation occurs
varies between individuals, ionic species (ie Ca++,

Mg++, phosphates) and at different times. Catheteri-
sed patients can usually be classified into ‘blockers’
or ‘non-blockers’ (Kunin, Chin & Chambers 1987a);
(Getliffe 1994a) where ‘blockers’ are those indivi-
duals who experience recurrent catheter blockage
within a few days to a few weeks. Urine from recur-
rent blockers tends to have a very narrow ‘safety
margin’ between ‘voided’ urinary pH and the pH at
which crystallisation occurs. This margin is much
wider in non-blockers (Choong et al. 1999). Precipi-
tates occur most commonly under alkaline condi-
tions caused by the presence of urea-splitting micro-
organisms such as Proteus mirabilis, in the catheter
biofilm (Cox et al. 1987); (Getliffe 1994a); (Stickler
& Zimakoff 1994); (Choong, Hallson, Whitfield &
Fry 1999) (Fig VIII-3). Encrustation may sometimes
take place in the absence of infection (Choong &
Whitfield 2000) and is also influenced by catheter
surface properties, including roughness and irregula-
rity, hydrophobicity and wetability, charge, polymer
chemistry and coatings. None of the currently avai-
lable long-term catheter materials is resistant to bio-
film formation and encrustation. 

f) Catheter size – catheter gauge, length and bal-
loon size

Indwelling catheters are formed either by building up
layers through dipping and coating on a shaped ‘for-
mer’ or by a process of extrusion of a single material.
Catheter size (Charrière - Ch) or gauge (French
gauge - Fr) is the circumference of the catheter shaft
in millimetres. Internal diameter varies depending on
the manufacturing method, with the extrusion pro-
cess resulting in a catheter with relatively thinner
walls and a larger lumen for the same Charriere size.
A size 12Ch catheter made by dipping and coating
will have an external diameter of around 4mm and an
internal diameter of around 2mm or less. Urinary
flow rate is proportional to the internal diameter of
the catheter but 12 -16 Ch catheters (usual sizes for
adults) easily drain normal quantities of urine inclu-
ding larger volumes produced by diuresis (Ebner et
al. 1985). Larger sizes may be necessary where
blood clots and other debris is a problem but large
catheters are usually reserved for use following uro-
logical procedures, since they have been associated
with increased bladder irritability and spasm in a
descriptive study by Kennedy et al. (Kennedy,
Brocklehurst & Lye 1983), and with potential bloc-
kage of para-urethral glands and tissue damage,
including urethral strictures. Small balloons sizes are
generally recommended for all patients (10ml for
adults and 2.5-5ml for children) to minimise the risk
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of discomfort, bladder irritation and spasm, resulting
in tissue damage caused by possible expulsion of the
catheter with a fully inflated balloon. 

The standard male length catheter (41-45cm) is avai-
lable to males and females but a shorter female leng-
th (25cm) can be more comfortable and discrete for
some women. The female length catheter should not
be used for males as inflation of the balloon within
the urethra can result in severe trauma. Paediatric
catheters are usually approximately 30cm long.

Drainage bag designs are dealt with in section V but
patients who manage their own catheter drainage
devices should have the opportunity to try a range of
designs to ensure they are able to open/close the tap
with confidence.

2. INTERMITTENT CATHETERS

Intermittent catheterisation can provide greater inde-
pendence for patients and minimises or avoids many
of the problems associated with indwelling catheters
(Fig VIII-4). CIC can also be very effective in redu-
cing incontinence, thus enabling some patients to be
dry between catheterisations. The technique of clean
intermittent self- catheterisation (CISC) can be
taught to people of all ages, including the very elder-
ly and children as young as four years old, with
parental supervision (Eckstein 1979). 

Intermittent catheterisation can be appropriate for:

• Patients with neurological disorders that result in
urinary retention problems, including failure to
empty the bladder, incomplete emptying, detrusor
sphincter dyssinergia.

• Patients with difficulty emptying the bladder after
surgical procedures, if outflow obstruction occurs
either in the short or long-term.

• Periodic emptying of a build up of residual urine
in patients with detrusor overactivity. 

• Acute urinary retention (most commonly in men).

• Management of urethral stricture.

• Emptying the bladder following continent urinary
diversions such as a Mitrofanoff diversion.

CISC may be a practical option for patients who are:

• Sufficiently motivated to manage their own regu-
lar bladder drainage by this technique.

• Sufficiently dexterous to perform the technique.
An appropriate level of manual dexterity is essen-
tial but generally if people can write and feed
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Figure VIII-3. An encrusted catheter (left) and a scanning electron micrograph of encrusting material containing struvite
(large crystals) and calcium phosphates (small crystals) 

Figure VIII-4. Examples of catheters for intermittent
catheterisation: Scott (top) and Nelaton (bottom).



themselves they have sufficient dexterity (Fowler
1998).

• Sufficiently cognitively aware to adhere to a regi-
me and empty the bladder at appropriate time
intervals to prevent bladder over-distension and
preserve upper urinary tract function.

a) Catheter materials

Intermittent catheters for single use are sterile and
have either a hydrophilic coating which requires
immersion in water for a brief period to activate
(e.g.30s), or a gel coating which does not require pre-
preparation. Reusuable catheters are made of latex,
plastic (PVC), silicon, glass or stainless steel and are
non-coated. They can be washed and reused follo-
wing drying and careful storage. Metal catheters can
be sterilized by heat or chemicals and may be used
repeatedly for longer periods than other reusuable
materials. Some health care professionals make a
distinction between’ single-use’ (i.e disposed of after
insertion) and ‘single patient use’ (cleaned and re-
used by the same patient for a defined period of time,
such as one week). 

Most men require some form of lubrication to aid
catheterisation, which can be on the catheter surface
or instilled into the urethra (Burgdorfer, Heidler &
Madersbacher 1997, Level of Evidence 3). In deve-
loping countries, where resources are limited,
patients sometimes use plain water (Orikasa et al.
1976), (Level of Evidence 4) as lubricant. For those
with preserved urethral sensation, a local anaesthetic
gel may be needed. Many female patients do not use
catheter lubrication but some prefer use of an anaes-
thetic gel. 

b) Size and design

Intermittent catheters range in size from 6-20 Ch
with most common sizes being 10-12 for females
and 12-14 for males. Intermittent catheters are gene-
rally more rigid than indwelling catheters to aid
insertion and a variety of aids to assist catheterisation
are available (Fig VIII-5). Some women find a more
rigid catheter easier to handle and some designs are
slightly curved and made only in female length to
accommodate this requirement. Some manufacturers
produce conveniently packaged ‘catheter-sets’ where
the catheter is already attached to a urine contain-
ment pouch inside the pack and a non-touch, clean
technique is facilitated by holding the catheter inside
the bag and gradually advancing it from the bag
during insertion. Patients should have the opportuni-
ty to try different catheters and choose which best
suits their needs and lifestyle.

3. INDWELLING CATHETERISATION

a) Catheter-associated risks and complications

Symptomatic and asymptomatic catheter-associa-
ted urinary tract infection 

1. DEFINITIONS AND OUTCOME MEASURES

The urinary tract is recognised as the commonest site
for nocosomal infection in hospitals and nursing
homes, accounting for between 21% and 45% of all
healthcare-associated infections (Plowman, Graves
& Griffin 1999); (Stamm 1998); (EPINE 1992);
(Emmerson 1996); (Sartor et al. 1995). The presence
of a catheter is a key risk factor in around 80% of
nosocomial UTIs, with the risk of bacteriuria increa-
sing by 5-8% per day of catheterisation (Garibaldi,
Burke, Dickman & Smith 1974); (Mulhall, Chapman
& Crow 1988); (Stamm 1991); (Nicolle 2001). Bac-
teriuria is commonly used as a surrogate outcome
measure for the clinically more important outcomes
of symptomatic UTI and catheter-related bacterae-
mia. 

Although symptomatic infection is far less common
than asymptomatic catheter-associated bacteriuria,
the frequency of catheter use produces substantial
overall morbidity for patients and costs to healthcare
services (Tambyah & Maki 2000b), often including
unnecessary antibiotic drug therapy which may then
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Figure VIII-5. Example aids to self catheterisation.



become a major source of antibiotic resistant patho-
gens. Asymptomatic infection (bacteriuria) can lead
on to symptomatic infection, but the significance of
long-term asymptomatic infection in its own right
(e.g. effects of chronic tissue inflammation) is cur-
rently unknown.

In non-catheterised patients the criterion for ‘signifi-
cant’ bacteriuria is commonly accepted to be >105
cfu/ml but since growth of micro-organisms in cathe-
terised patients is rapid, many authorities consider
>102 or 103 cfu/ml in a urine sample collected from
the sampling port of the catheter, to be indicative of
true catheter-associated infection (Maki & Tambyah
2001). Commonly used criteria for symptomatic
infection have been questioned by (Tambyah & Maki
2000a) in a prospective study of 1497 newly cathete-
rised patients. No significant difference in reported
symptoms of pain, urgency, dysuria and fever was
found between patients with a catheter-associated
infection and those without, nor was there statistical
evidence that peripheral leukocytosis is predictive of
infection (p=0.14) (Level of evidence 2). The crite-
rion for bacteriuria (catheter-associated infection) in
this study was >= 103 colony forming units (cfu)/ml
urine) (Level of Evidence 2). This finding raises fur-
ther questions over the selection of the most appro-
priate outcome measures in studies of catheter-asso-
ciated infection.

2. QUALITY OF DATA

A majority of studies have addressed short-term
catheter use in acute care. Comparisons between stu-
dies have often been limited by variable or unclear
criteria used to define catheter-associated infection
and the implications for long-term catheterised
patients are uncertain. Few studies are sufficiently
powered to detect symptomatic infection as an out-
come measure and there is clearly a need to examine
and agree the most appropriate criteria and measures
for use in future research. The prevalence of cathe-
ter-associated infection in long-term catheterised
patients, who are likely to be cared for predominant-
ly in community settings, is largely unknown and
there is a need for further epidemiological studies of
prevalence and incidence of bacteriuria and sympto-
matic catheter-associated infection during long-term
catheterisation in different populations and different
care settings (NICE 2003).

There have been three published Cochrane reviews
(Brosnahan, Jull & Tracy 2004); (Niel-Weise, Arend
& van den Broek 2002); (Jamison, Maguire &
McCann 2004)). Inclusion criteria adopted in these

reviews exhibited a degree of variability ranging
from very strict criteria from which robust conclu-
sions on available evidence could be drawn, to a
broader acceptability in acknowledgement of the fact
that in many areas there is very little evidence to
guide practice. There were a further three systematic
reviews, one meta-analysis and four papers presen-
ting economic evaluations or models. Other studies
included randomised trials RCTs, case series and
retrospective reviews of patient groups. 

3. CATHETER MATERIALS AND ANTIMICROBIAL COATINGS

Most studies have focused on short-term catheterisa-
tion up to 14 days and longer-term effects are large-
ly unknown. There is one Cochrane review on types
of urethral catheters for management of short-term
voiding problems in hospitalised patients (Brosna-
han, Jull & Tracy 2004). The primary objective of
this review was to determine the effect of type of ind-
welling urethral catheter on the risk of urinary tract
infection in adults who undergo short-term urinary
catheterisation (up to 14 days). Eighteen trials met
the inclusion criteria and included 4237 hospitalised
adults in 17 parallel group trials and 27,878 adults in
one large cluster-randomised cross-over trial. Three
comparisons were addressed in these trials: antisep-
tic impregnated catheters (silver oxide or silver
alloy) versus standard catheters (11 trials); antibiotic
impregnated catheters versus standard catheters (1
trial); and comparison of different standard catheters
(6 trials). Niel-Weise et al. (Niel-Weise, Arend & van
den Broek 2002) undertook a review of publications
between 1966 and 2001, on the effectiveness of sil-
ver-coated versus uncoated catheters. They identified
seven randomized trials and one meta-analysis but
concluded that only one study (Thibon et al. 2000)
was of sufficient quality with regard to method of
randomization and blinding for valid interpretation.
A smaller number of studies have examined antisep-
tic and / or antibiotic impregnation of catheter mate-
rials but no systematic reviews were identified. One
RCT comparing an antibiotic (minocycline and
rifampin) impregnated catheter with a standard
catheter (Darouiche, Smith, Hanna, Dhabuwala,
Steiner, Babaian, Boone, Scardino, Thornby & Raad
1999) was identified.

4. COST-BENEFIT ANALYSIS.

There have been few trials which have incorporated
an economic evaluation and none which investigate
the hypothesis that patients catheterised with anti-
septic impregnated catheters may develop antimicro-
bial resistance. Three studies have specifically exa-
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mined the economic benefits of silver-alloy catheters
in preventing UTI in the short-term (Karchmer et al.
2000); (Plowman et al. 2001); and (Saint et al. 2000).

5. ANTIBIOTIC USE

There are a small number of RCTs and three Cochra-
ne reviews relating to antibiotic use. Most studies
have addressed short-term catheterisation or longer
term intermittent catheterisation. Only one RCT tes-
ting antibiotic prophylaxis versus placebo in long-
term catheterised patients was identified (Rutsch-
mann & Zwahlen 1995). 

A recently updated Cochrane review on ‘Urinary
catheter policies for long-term management of voi-
ding in adults and children’ (Niel-Weise & van den
Broek 2004) examined seven trials, including 328
patients, in four cross-over and three parallel group
RCTs. Trials comparing catheter policies (route of
insertion and use of antibiotics) in long-term cathete-
risation (more than 14 days) were included. Compa-
risons were made between: (i) antibiotic prophylaxis
versus antibiotics when clinically indicated (n=3
trials); and (ii) antibiotic prophylaxis versus antibio-
tics when microbiologically indicated (n=4 trials).
There was insufficient data available to make com-
parisons between urethral, suprapubic and intermit-
tent catheterisations.

6. BLADDER CANCER, BLADDER CALCULI AND URE-
THRAL STRICTURE

Complications of long-term catheter use include
bladder cancer, bladder calculi and urethral stric-
tures. Most published studies are retrospective
cohort or case series and relate to spinal cord injured
patients (Stonehill et al. 1996); (Donnellan & Bolton
1999); (West et al. 1999); (Chen, Devivo & Lloyd
2001); (Groah et al. 2002); (Ord, Lunn & Reynard
2003). The role and timing of screening remains a
controversial topic with limited evidence to guide
practitioners. Ruutu et al. (Ruutu, Alfthan, Talja &
Andersson 1985) reported on the association bet-
ween latex catheters used in cardiac patients and sub-
sequent occurrence of urethral stricture.

7. CATHETER ENCRUSTATION AND RECURRENT BLOCKAGE

Urinary catheter blockage is most commonly asso-
ciated with high urinary pH and ammonia produc-
tion. Recurrent catheter encrustation by mineral
deposits occurs in up to 50% of long-term catheteri-
sed patients, leading to catheter blockage and either
urinary retention or leakage caused by urine bypas-
sing the catheter (Kunin, Chin & Chambers 1987b);
(Getliffe 1994a), (Getliffe 2003). In the majority of

cases a catheter biofilm contains microorganisms
which produce the enzyme urease and are capable of
splitting urinary urea to release ammonia, causing
the urinary pH to rise. One of the most common is
Proteus mirabilis (Fig VIII-6). Under the resulting
alkaline conditions minerals are precipitated from
the urine on to the catheter surface. These become
firmly bound as the biofilm continues to grow. 

The majority of research on catheter encrustation
comprises experimental, laboratory-based studies
addressing current and / or potential catheter material
surface properties in relation to bacterial adhesion
and encrustation. A number of studies have
employed in vitro models of the catheterised bladder
to examine the influence of urinary composition on
bacteria growth and encrustation, and the ability of
acidic irrigations to reduce encrustation build up.
There is relatively little clinical evidence to draw on
in this area. Only two RCTs were identified: a
double-blind trial of a urease inhibitor (acetohy-
droxamic acid) (Griffith & Gleeson 1991); and a
small-scale comparative trial of Suby G, Solution R
and with saline catheter ‘washouts’ in 14 older fema-
le patients (Kennedy et al. 1992) (see catheter mana-
gement strategies below). Most other clinical studies
were small-scale and descriptive although both Get-
liffe (Getliffe 1994a) and Kunin (Kunin, Chin &
Chambers 1987a) compared groups of ‘blockers’ and
non-blockers’ to identify characteristics of recurrent
‘blockers’. 
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Figure VIII-6. Scanning electron micrograph of bacteria
colonising an catheter surface (Proteus mirabilis, Entero-
coccus faecalis and lactobacillus sp.).



4. RESULTS

a) Risk factors: symptomatic and asymptomatic
catheter-associated infection 

Catheter-related bacteriuria has been shown to carry
a 2.8 fold risk of death in hospitalized patients inde-
pendent of other co-morbid conditions or disease
severity (Platt et al. 1982); (Platt, Polk, Murdock &
Rosner 1983) and Jepsen et al. (Jepsen et al. 1982)
have also reported a bacteraemia rate in hospitalised,
catheterised patients which was three times that of
non catheterised patients (Level of Evidence 3). In a
study of a large nursing home population by Kunin et
al. (Kunin et al. 1992) associated risks of morbidity
and mortality were also higher, with catheterized
patients three times more likely to be hospitalized
and three times more likely to be dead by the end of
the year than non-catheterised patients (Level of Evi-
dence 3). 

Bacteraemia resulting from catheter-associated bac-
teriuria invariably represents a serious complication
which may occur in approximately 4% of catheteri-
sed patients with bacteriuria (Saint, Veenstra & Lips-
ky 2000); (Saint, Veenstra, Sullivan, Chenoweth &
Fendrick 2000); (Tambyah & Maki 2000a). Saint et
al. (Saint, Veenstra & Lipsky 2000) statistically poo-
led results from several prospective studies on short-
term indwelling catheterisation and estimated that:

• 26% of patients (not receiving systemic antibio-
tics) with a short-term, standard non-coated ind-
welling catheter in situ for between two and 10
days will develop bacteriuria. 

• 24% of those developing bacteriuria will develop
a symptomatic UTI without bacteraemia.

• 72% of patients developing bacteriuria will
remain asymptomatic and not require treatment.

• 4% with bacteriuria will develop bacteraemia.

The definition of bacteriuria varied between studies,
ranging from >=103 cfu/ml to >=105 cfu/ml (Level
of Evidence 2/3)

In a review by Stamm (Stamm 1991), increased risk
of bacteriuria was associated with duration of cathe-
terisation, female gender, absence of systemic anti-
biotics and catheter care practices. Risk factors
which are independently predictive of increased risk
for catheter-associated infection have been identified
in a number of large prospective studies of catheteri-
sed patients (Maki & Tambyah 2001) (Table VIII-
2). There is evidence that females have a substantial-
ly higher risk than males (relative risk: RR 2.5-3.7)

but the greatest risk is associated with prolonged
catheterisation > 6 days (RR 5.1-6.8) and by 30 days
bacteriuria is almost universal. In earlier studies
heavy cutaneous periurethral colonisation has also
been identified as an important risk factor for cathe-
ter-associated infection in both males and females
(Daifuku & Stamm 1984); (Garibaldi et al. 1980)
(Level of Evidence 2).

1. CATHETER MATERIALS AND ANTIMICROBIAL COATINGS

Saint et al. (Saint et al. 1998) conducted a meta-ana-
lysis of publications between 1966 and Jan 1997 on
silver coated-catheters. Eight trials met the inclusion
criteria, (four studies on silver alloy and four on sil-
ver oxide-coated catheters). In most studies the
sample populations were urology, medical or surgi-
cal patients, with one study including intensive care
and neurology patients and one including spinal cord
injury or neurosurgery patients. The results indicated
a significant benefit from all silver catheters for
women only. Overall silver-alloy catheters were
significantly more protective against bacteriuria (OR
0.24, 95% CI 0.11-0.52) than silver oxide catheters
(OR 0.79, 95% CI 0.56-1.10). The meta-analysis
concluded that silver alloy catheters significantly
reduced catheter-associated infection by three-fold
compared to standard non-coated catheters, however,
the authors noted that the results of the meta-analy-
sis should be treated with some caution due to the
diversity of study populations and interventions (eg
antibiotic use); variable definitions of bacteriuria
employed (102 – 105 cfu/ml); and possible
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Table VIII-2. Risk factors for catheter-associated infection
based on prospective studies and use of multivariate statis-
tical modelling (adapted from Maki & Tambyah 2001). 

Risk factor Relative risk

Prolonged catheterisation >6 days 5.1-6.8 

Female 2.5-3.7 

Catheter insertion outside the operating room 2.0-5.3 

Other active sites of infection 2.3-2.4 

Diabetes 2.2-2.3 

Malnutrition 2.4 

Ureteral stent 2.5 

Renal insufficiency (creatinine > 2.0mg/dL) 2.1-2.6 

Using a catheter to measure urine output 2.0 

Improper position of drainage tube (above 1.9 
bladder or sagging below drainage bag)



influences due to all four studies on silver-alloy
catheters being performed in the same institution,
although with different patient groups. 

More recent studies have reported mixed results with
several demonstrating significant benefit of silver-
alloy catheters but with smaller relative risk reduc-
tion compared to studies in the meta-analysis
(Karchmer, Giannetta, Muto, Strain & Farr 2000);
(Bologna et al. 1999); (Maki et al. 1998). One study
failed to find significant benefit associated with sil-
ver alloy catheters (Thibon, Le Coutour, Leroyer &
Fabry 2000) (Level of Evidence 1) and another
reported benefit from silver-alloy catheters used for
5 days but not when used for 14 days (Verleyen et al.
1999) (Level of Evidence 1). Niel-Weise (Niel-
Weise, Arend & van den Broek 2002) recommended
that any meta-analysis should be based only on clini-
cally homogeneous studies of high methodological
quality and concluded there was insufficient eviden-
ce to recommend silver-coated urinary catheters.
Nevertheless there is a large body of data which does
indicate benefit, although differences in methodolo-
gical detail and outcome criteria limit direct compa-
rison or meta-analysis. 

In short-term catheterized hospitalized subjects, the
recent Cochrane analysis by Brosnahan et al. (Bros-
nahan, Jull & Tracy 2004) found that silver oxide
catheters were not associated with a statistically
significant reduction in bacteriuria but the confiden-
ce intervals were wide (RR 0.89, 95% CI 0.68-1.15).
Silver alloy catheters were found to significantly
reduce incidence of asymptomatic bacteriuria (RR
0.36, 95% CI 0.24 to 0.52) in hospitalized adults
catheterised for less than a week. At greater than one
week the risk of asymptomatic bacteriuria was still
reduced (RR 0.67, 95% CI 0.50-0.90). The authors
claimed the risk of symptomatic urinary tract infec-
tion was also found to be reduced with silver-alloy
catheters (RR 0.60, 95% CI 0.50-0.73). However,
this has not been well substantiated as Brosnahan et
al. do not provide clear criteria for symptomatic
infection in their review and simply define UTI as
symptomatic bacteriuria > 105 or 106 cfu/ml. 

It is not yet known if silver alloy catheters confer any
benefit for patients who use long-term catheters
(catheters which are expected to remain in place for
14 days or more before changing), since it is unclear
how long the silver alloy coating is effective.

Some attempts have been made to release silver into
the urine from a catheter-associated device rather
than impregnation into the catheter material. Reiche

et al. (Reiche et al. 2000) performed an RCT with
243 catheterized patients randomized to a system
releasing silver ions into the urine or a control group
and also subdivided into a urine meter system with a
sampling port or a closed urine bag system. Patients
with pre-existing bacteriuria or developing bacteriu-
ria within 48 hours of catheterisation were excluded.
170 patients were available for analysis. 45 % of
patients remained catheterized at six days and 7% at
10 days. Dipstick analysis was performed daily and
the urine cultured if abnormal. No significant diffe-
rence was detected between groups or during a sub-
analysis for male or female sex (Level of Evidence
1). 

The impact of antibiotic impregnated catheters has
been examined, both in vitro (Johnson, Delavari &
Azar 1999); (Gaonkar, Sampath & Modak 2003) and
in vivo with animal models (Pugach, DiTizio, Mit-
telman, Bruce, DiCosmo & Khoury 1999); (Cho,
Lee, Lee, Kim, Kwon, Chung & Yoon 2001) using
different strains of bacteria and in clinical studies
(Darouiche, Smith, Hanna, Dhabuwala, Steiner,
Babaian, Boone, Scardino, Thornby & Raad 1999);
(Leclair, Cycan, Munster, Neste, Murphy, 2000).
Both in vitro and in vivo animal studies have
demonstrated significantly superior antibacterial
activity and delays in onset of bacteriuria compared
to uncoated catheters. However, any potential bene-
fits need to be balanced against the risk of develo-
ping antimicrobial resistance and this may limit the
clinical use of catheters coated with these agents.
Catheters impregnated with a combination of mino-
cycline and rifampin (n=56) were compared with
silicone catheters (n=68) in an RCT by Darouiche et
al., (Darouiche, Smith, Hanna, Dhabuwala, Steiner,
Babaian, Boone, Scardino, Thornby & Raad 1999).
This multi-centre, prospective RCT showed that
patients catheterised for a median of 14 days took
longer to develop bacteriuria with anti-microbial-
impregnated catheters than control catheters.
Patients with minocycline and rifampin impregnated
catheters had significantly lower rates of gram posi-
tive bacteriuria than controls but rates of gram nega-
tive bacteriuria and candiduria were similar. Bacte-
riuria was defined as >104 cfu/ml and results from
124/141 patients were available for analysis. Symp-
tomatic UTI was identified in 1.8% of the antibiotic
impregnated catheter group compared to 8.8% of the
control group, but this did not reach statistical signi-
ficance (p=0.13). Patients in both groups received
preoperative antibiotic prophylaxis with a single
dose of parenteral cephazolin and this raises ques-
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tions about the potential impact of antibiotic use on
the study outcomes and conclusions. Since Gram
negative bacteria tend to predominate in catheter bio-
films isolated from long-term catheter users, there is
no evidence that antibiotic impregnated catheters are
likely to confer notable benefit in long-term cathete-
risation. (Level of Evidence 2) 

In another non-randomised study an evaluation of
the potential benefit of a nitrofurazone-impregnated
catheter was carried out on 74 burns patients in a
burns ICU during a six month surveillance period of
catheter-associated infection (Leclair, Cycan, Muns-
ter, Neste, Murphy,  2000). A statistically significant
difference was detected in the incidence of bacteriu-
ria (defined as >=105 cfu/ml) with 13 catheter-asso-
ciated infections identified in 533 catheter days (44
patients) in the surveillance period compared to four
catheter-associated infections in 550 catheter days
(30 patients) in the nitrofurazone group (p=0.021).
However, the authors note that it was unclear what
effect re-catheterisation in a sterile environment had.
(Level of Evidence 3).

An alternative approach to generating an antimicro-
bial environment within and around an indwelling
catheter is to fill the balloon with an antiseptic agent.
Stickler et al. (Stickler et al. 2003) have demonstra-
ted in vitro, that when the antiseptic Triclosan is used
to fill the balloon of a silicone catheter it diffuses
from the balloon into the surrounding medium and
throughout the silicone material, inhibiting bacterial
growth and biofilm development. If this effect is sup-
ported in clinical trials this could provide a novel and
useful approach.

2. COST BENEFIT ANALYSIS

This subject is also addressed in the chapter on eco-
nomics (See chapter 3), but there are relatively few
studies which include analyses of cost benefits of
different catheters and these tend to rely heavily on
certain assumptions. The major assumptions used in
economic modelling need to be considered carefully
in the interpretation of any economic analysis. One
common assumption is that a certain proportion of
patients with bacteriuria will develop the clinically
important outcomes of symptomatic UTI or bacte-
raemia. The studies reported here have focused on
silver-coated catheters used in short-term catheteri-
sation. Any potential benefits for long-term cathete-
risations remain unknown.

Karchmer et al. (Karchmer, Giannetta, Muto, Strain
& Farr 2000) included a cost-analysis based on cost
estimates of treating a UTI in 1992 and adjusted for

inflation. Wards were categorised into three strata
according to baseline infection rates (high, medium
and low) and cost estimates used both a high and a
low approximation of costs. The authors calculated a
catheter-related cost reduction of between 3.3 and
35.5%, despite the fact that silver-alloy catheters
were significantly more expensive than standard
catheters (close to twice the unit price). However, the
study is limited by the randomisation to wards or
units rather than individual patients and by the cross-
over design which may have led to contamination
between groups (Level of Evidence 2). Lai and Fon-
tecchio (Lai & Fontecchio 2002) compared the rate
of catheter-associated UTIs following the introduc-
tion of silver-alloy coated urinary catheters (Bardex
IC Foley catheter) into the hospital in October 1997,
with projected baseline historical rates associated
with uncoated catheters. The cost of catheter-asso-
ciated UTI was estimated from reviewing files of all
patients who had a UTI in the month of January 1997
and who were using uncoated catheters. Data was
collected over five months of silver coated catheter
use and 45,545 patient days. The baseline catheter
related UTI of 4.9 per 1000 patient-days decreased to
2.7 per 1000 patient days with the use of the silver
catheter. Despite a 45% reduction this did not reach
statistical significance (p=0.1). However, it was esti-
mated that 216 fewer infections occurred per year
with the use of silver catheters. The mean cost of a
UTI (calculated with hospital charges) was estimated
to be $1214US with a median cost of $614. The esti-
mated net cost saving per year (based on the average
cost of a UTI) was $142,315. When the median cost
was used there was a saving of $12,564. The authors
conclude the use of the silver-alloy catheter resulted
in a non-significant reduction in catheter-associated
UTIs and a modest cost saving (Level of Evidence
3).

Both Saint (Saint, Veenstra, Sullivan, Chenoweth &
Fendrick 2000) and Plowman (Plowman, Graves,
Esquivel & Roberts 2001) developed economic
models based on published evidence. Saint et al.
generated a decision-analysis model from the meta-
analysis (reported in 1998). The model, which was
based on a simulated cohort of 1000 hospitalized
patients on general medical, surgical, urological and
intensive care services requiring short-term urethral
catheterisation (defined as 2-10 days), suggested that
silver-alloy catheters are likely to produce clinical
and economic benefits compared to standard non-
coated catheters. Assuming a relative risk reduction
of 25%, they calculated silver-alloy catheters could
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lead to a 47% relative decrease in the incidence of
symptomatic UTI and a relative decrease in resultant
bacteraemia of 44% and could lead to savings in up
to 84% of cases. However, they also recommended
further work to examine long-term benefits. Plow-
man et al. (Plowman, Graves, Esquivel & Roberts
2001) developed a cost / benefits model to examine
the economic benefits of using silver-alloy catheters
to reduce UTI in catheterised hospitalised patients in
England. Using an illustrative example where the
median incidence of catheter-associated infection in
catheterised patients was estimated as 7.3% (from
published literature) and the average number of addi-
tional days in hospital estimated as 3.6 days, the
model predicts that a reduction in the incidence of
UTI of 14.6% in catheterised medical patients and
11.4% in catheterised surgical patients would provi-
de a ‘break even’ status. Any further reduction in
incidence of UTI would then result in cost savings. 

3. ANTIBIOTIC USE

It is generally accepted that use of antibiotics in
asymptomatic catheterised patients will significantly
delay the onset of bacteriuria. This benefit is tran-
sient and only effective in the initial days of cathete-
risation. Garibaldi et al. (Garibaldi, Burke, Dickman
& Smith 1974) noted that antibiotics reduced the rate
of bacteriuria independent of sex, age or underlying
illness, but were of no benefit and predisposed to
resistant bacteriuria in patients catheterized for lon-
ger than four days (Garibaldi, Burke, Dickman &
Smith 1974). Moreover prophylactic use of antibio-
tics is unlikely to prevent symptomatic urinary tract
infection and is associated with an increase in adver-
se events (Maynard & Diokno 1984); (Nicolle, May-
hew & Bryan 1987); (Schlager et al. 1998). Catheter
specimens of urine ( CSUs) taken prior to the remo-
val of urinary catheters are considered to be of limi-
ted value given the rapid development of bacteriuria
(Davies & Shroff 1983) and in the absence of symp-
toms suggesting an acute urinary tract infection, rou-
tine urine cultures should not be performed in cathe-
terized patients (Wong 1983). 

At present prophylactic antibiotic use in long-term
catheterised patients is not recommended. Warren et
al. (Warren et al. 1982) recruited 35 adult patients
from chronic care hospitals with urethral catheters in
place for more than one week. Weekly urine speci-
mens were collected by needle aspiration of the dis-
tal catheter. Bacteriuria was defined as >= 105
cfu/ml. Patients were randomized to control group or
study group to receive cephalexin for documented
bacteriuria sensitive to cephalexin (Warren, Tenney,

Hoopes, Muncie & Anthony 1982). Bacteriuria was
observed in over 98% of weekly urine specimen
groups. The cephalexin group (17) were observed for
a mean of 32.1 weeks and received cephalexin on
42% of study days. The control group (18) were
observed for a mean of 26.5 weeks. In the treatment
group - excluding first urine specimens - only 36%
of organisms isolated were sensitive to cephalexin,
compared to 75% in the control group. There was no
difference in prevalence of bacteriuria, duration of
bacteriuric episodes, number of bacterial strains pre-
sent each week, febrile days or catheter obstructions.
The control group were more likely to receive non-
protocol antibiotics. The conclusions of the study
were that routine use of cephalexin in catheterised
patients is not warranted. 

Studies of long-term catheterised patients are diffi-
cult given the frail nature of many elderly patients
with catheters. Rutschmann and Zwahlen (Rutsch-
mann & Zwahlen 1995) lost 30% of their sample
during a double-blind, cross-over study of 34 elderly
nursing home patients with urethral catheters.
Patients were randomised to receive antibiotic pro-
phylaxis (200mg/day norfloxacin ) or placebo for
three months, followed by cross-over. Urine cultures
were obtained once monthly. Episodes of UTI, cathe-
ter-related compications (obstruction, encrustation,
leakage, suprapubic pain, inflammation of meatus,
haematuria and side effects of treatment were moni-
tored weekly. Symptomatic UTI was defined as bac-

teriuria >=105 cfu/ml and (i) a temp>38.5oC for two
days in the absence of other clinical sources of infec-
tion or (ii) flank pain or unexplained mental distur-
bance or abdominal discomfort. Twenty-three
patients completed the study and results showed that
norfloxacin was associated with a persistent decrea-
se in gram-negative isolates (p<0.005). Although
norfloxacin failed to reduce asymptomatic bacteriu-
ria, there was a significant reduction in symptomatic
UTIs (1 v 12, p<0.02), a decrease in catheter-asso-
ciated complications of obstruction and leakage
(p<0.05) and an improvement in patients’ general
condition (p<0.001) as ranked by nursing staff. Of
the 11 patients who did not complete the study, six
died (of non-infectious causes), one died of septic
shock and four were withdrawn. However, norfloxa-
cin treatment was also strongly associated with the
acquisition of gram-positive norfloxacin resistant
flora (RR 4.66, 95% CI 2.47-8.80), and there was a
rapid recolonisation by norfloxacin sensitive gram
negative bacteria on cessation of treatment. Overall
the study concluded that norfloxacin failed to pre-
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vent bacteriuria in long-term catheterised patients
and favoured the emergence of quinalone-resistent
organisms, although there were some clinically
observable benefits in some patients. 

Similarly there is little strong evidence of benefit in
prophylactic antibiotics prior to re-catheterisation.
An RCT conducted by Firestein et al. (Firestein et al.
2001) randomly allocated 70 residents in a long-term
care home to a treatment group (1gm IV meropenem
given 30 minutes before re-catheterisation or control
group (no antibiotics). Subjects had not received
antibiotics during the two weeks prior to the trial and
were followed for 28 days. No significant diffe-
rences were identified in urine cultures at three,
seven,14 or 28 days. 

Raz et al. (Raz, Schiller & Nicolle 2000) also exami-
ned nursing home residents in an RCT of 54 resi-
dents managed by long-term catheterisation. Sub-
jects were randomised to undergo catheter replace-
ment or no catheter replacement before antibiotic
intervention for clinical diagnosis of UTI. Clinical
outcomes (reduction in polymicrobial counts, time to
achieve afebrile status and clinical status at 72 hours)
were significantly better among subjects randomised
to catheter change immediately before institution of
antibiotics. 

Certain bacterial strains may be particularly difficult
to eradicate. In a prospective study of infection in
catheterised nursing home patients Sabbuba et al.
(Sabbuba, Mahenthiralingam & Stickler 2003) sho-
wed that a single genotype of P. mirabilis can persist
in the urinary tract despite many changes of catheter,
periods of non-catheterisation and antibiotic therapy.

Some studies have suggested a benefit of methena-
mine in preventing bacteriuria in women undergoing
gynaecological surgery and requiring short term
catheterisation (Ladehoff et al. 1984); (Knoff 1985);
(Tyreman et al. 1986). In a more recent double-blind
RCT (Schiotz & Guttu 2002), prophylactic methena-
mine in women requiring a transurethral catheter
after gynaecological surgery was shown to reduce
the risk of asymptomatic bacteriuria by 40%
(p=0.02) and symptomatic UTI by 80% (p=0.03).
However, a Cochrane review (Lee et al. 2004)
concluded there is not enough reliable evidence to
conclusively support the use of methenamine hippu-
rate for urinary prophylaxis and identified metholo-
gical issues in existing studies.

Harding et al. (Harding et al. 1991) examined the
persistence of bacteriuria after catheter removal.
These authors undertook two RCTs on female hospi-

talized patients, catheterized for a short period (< 30
days), and one uncontrolled trial. Those with persis-
ting bacteriuria 48 hours after catheter removal (defi-
ned as >= 105 cfu/ml) were eligible for inclusion.
Exclusion criteria were: underlying urinary patholo-
gy; concurrent antimicrobial therapy; allergy to tri-
methoprim or sulfamethoxazole or combination; pre-
gnancy; and creatinine concentration > 200 umol/l.
Patients were grouped as asymptomatic (n=124),
symptoms of lower urinary tract (n=32) or symptoms
of upper tract infection (n=10). In one RCT 112/124
asymptomatic patients were randomized to receive i)
no therapy; (n= 42) ii) a single dose of trimethoprim-
sulfamethoxazole 320-1600 mg orally (n=37); or iii)
10 days of oral therapy 160-180 mg twice daily
(n=33). Urine samples were collected after randomi-
zation on days two, seven and 14 and at 28 days for
patients receiving antibiotics. Symptoms were moni-
tored regularly and results showed:

• 15/42 (36%) asymptomatic patients had sponta-
neous resolution of bacteriuria within 14 days. Of
these 14/19 (74%) were younger than 65 and 1/23
(4%) were older than 65 (p<0.001).

• 7/42 developed symptoms of lower urinary tract
within 14 days and were treated with antibiotics.
The remaining 20 patients had persisting bacteriu-
ria though asymptomatic and were treated with
antibiotics after 14 days. Patients treated with
antibiotics – single dose had resolution rate 81%
(30/37) or 10 day course resolution rate was 79%
(26/33). This was significantly better than sponta-
neous resolution (p<0.001).

In the second RCT 30/32 patients with symptomatic
UTI were randomized to one day of therapy (n=14)
or 10 days of therapy (n=17). All 10 women with
symptoms or signs of upper tract infection received
10 days of oral therapy. In symptomatic women the
resolution rate for single or 10 day therapy was simi-
lar: 79% (11/15) and 81% (13/17) respectively. 

When analysis included stratification by age (<65 or
=>65yrs) single dose therapy resolved infection in
94% younger patients (31/33) (CI 0.86 – 1.02) and
56% older patients (10/18)(CI 0.32- 0.79: p=0.002).

10 days of therapy resolved infection in 27/32 (84%
CI 71%-97%) younger patients and 12/17 (71%; CI
49% to 93%) older patients p=0.17.

The authors concluded that resolution of bacteriuria
48 hours after catheter removal seldom occurred
(4%). 26% with asymptomatic bacteriuria developed
urinary symptoms within 14 days of catheter remo-
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val. Older women rarely had bacterial clearance
without therapy. Further work needs to be done to
determine optimal course of antibiotic in the older
patient. 

4. BLADDER CANCER

A number of case reports have linked carcinoma of
the bladder with recurrent UTIs, renal calculi, spinal
injury, long-term catheterisation and intermittent
catheterisation (Kaufman et al. 1977); (Delnay et al.
1999). The incidence of bladder cancer in the spinal
cord injury (SCI) population has been reported as
2.3%. This is approximately 460 times more com-
mon than in the general population (Bejany, Lock-
hart & Rhamy 1987). The reported incidence of
squamous cell carcinoma associated with a chronic
indwelling catheter is between 2.3% and 10%. Blad-
der stones have been identified as an independent
risk factor for bladder cancer by some authors (Sto-
nehill, Dmochowski, Patterson & Cox 1996).

Stonehill et al. (Stonehill, Dmochowski, Patterson &
Cox 1996) undertook a case-controlled retrospective
review of SCI patients with bladder tumours in a
Memphis Veteran’s Administration Hospital between
1988 and 1995. A case-control population of 27 ran-
domly (alphabetically) chosen SCI patients, with
duration of injury longer than 20 years, was compa-
red to the tumour population. They also looked at
new patients presenting with bladder neoplasia
without SCI injury in the same period. Nineteen
patients with bladder tumours were identified (two
with benign leiomyoma and 17 with bladder mali-
gnancy: 10/17 (59%) patients had squamous cell car-
cinoma (SCC) and 5/17 (29%) had transitional cell
carcinoma (TCC)). Indwelling catheters had been
used for more than eight years in 15/17 patients, of
whom nine used urethral catheters and six used
suprapubic catheters. Only 10/27 used long term
catheters in the case control group who did not deve-
lop bladder cancer. Stonehill et al. reported RR 12.8
for bladder cancer in patients using indwelling cathe-
ters. The relationship between cancer and duration of
catheterisation did not reach statistical significance.
Presence of bladder stones was significantly associa-
ted with bladder cancer (p=0.001). None of the
patients were asymptomatic at presentation, although
two patients were identified on surveillance cytology
alone, and the authors question the value of asymp-
tomatic biopsy. 12/17 patients were identified on
cytology (71% sensitivity, 97% specificity). Stone-
hill et al. recommended that SCI patients with an
indwelling catheter for longer than five years or
bladder stones should have yearly urinalysis for

microscopic haematuria, plus three cytology speci-
mens in three days and, if cytology is suspicious,
cystoscopy and bladder biopsy should be undertaken
(Level of Evidence 3). 

In another retrospective review West et al. (West,
Cummings, Longo, Virgo, Johnson & Parra 1999)
undertook a SCI population-based analysis of invasi-
ve treatments for carcinoma of the bladder in all US
Department of Veterans Affairs Hospitals from 1988
to 1992. A chart review was undertaken regarding
method of bladder management and tumour histolo-
gic findings. From a pool of 33,565 SCI patients,
West et al. identified 130 (129 men and 1 woman)
with bladder malignancy (0.39%). In 42/130 patients
(32%) adequate data was available for further eva-
luation. The mean age at diagnosis was 57.3 years
(range 36 to 84). TCC was reported in 55% and SCC
in 33%. The groups were divided into a chronic ind-
welling catheter group (urethral, 18; suprapubic, 8)
and a non-catheterized group (CIC, 8; condom drai-
nage, 6; and spontaneous voiding, 2). There was an
equal incidence of TCC and SCC in patients with
indwelling catheters whereas in the non-catheter
group SCC was present in only 3 /16. The mean
duration of SCI was 23.9 years in the catheterized
group compared to 20 years in the non-catheter
group. In the latter group, patients were diagnosed
with bladder cancer a mean of 18.1 years after SCI
compared to 26.5 years in the catheter group.
(p=0.054). Based on their results the authors conclu-
ded long-term catheters in SCI should be avoided
and suggested yearly cystoscopy after 10 years
would be reasonable (Level of Evidence 3). 

Groah et al. (Groah, Weitzenkamp, Lammertse, Whi-
teneck, Lezotte & Hamman 2002) undertook a
retrospective cohort study of the SCI population of a
large treatment centre in Denver between 1950 and
1997 identified from a database developed in 1979.
Patients were included if they were known to have
survived at least one year and initial screening cysto-
scopy performed post-SCI documented presence or
absence of bladder cancer. Of 9112 patients, 3670
subjects were included for follow-up after initial
negative screening cystoscopy. Patients were grou-
ped by bladder management into an indwelling
catheter group - including urethral or suprapubic
(IDC); non-indwelling catheter – including intermit-
tent catheterisation (NIDC); and a mixed group
(MULTI). Cases of bladder cancer occurring bet-
ween 1979 and 1998 were identified. Data from the
National Cancer Institute was used to ascertain gene-
ral population incidence of bladder cancer of 2-20
per 100,000. Twenty-one cases of bladder cancers
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were available for analysis. 15/21 occurred in the
IDC group and 3/21 in each of the NIDC and MULTI
groups. Age adjusted analyses revealed an associa-
tion of bladder cancer with IDC use in SCI. The IDC
group had an age-adjusted rate of 77 per 100,000
person-years compared with 56.1 and 18.6 per
100,000 person-years in the MULTI and NIDC
groups, respectively. After age and gender adjust-
ment, patients with SCI were 15.2 (95% CI, 9.2-
23.3) times more likely to develop bladder cancer
than the general population. There was no increased
risk in the first 10 years of catheter use but between
10 and 19 years the risk increased to 86.8 per
100,000 person-years and in those with an IDC for
more than 20 years the risk increased to 398.1 per
100,000 person-years. For those using IDC there was
a 25-fold greater risk of bladder cancer than the
general population. There was no relation between
bladder calculi and bladder cancer in this group. The
authors did not comment on the histological types of
bladder cancer identified (Level of Evidence 3).

Although the available data is indicative of increased
risk of bladder cancer in patients using an indwelling
catheter for many years the relative risk of bladder
cancer remains unclear. The precise role of screening
- although advocated by many - also remains uncer-
tain (Subramonian & Harrison 1999); (Yang & Clo-
wers 1999). Razdan et al. (Razdan et al. 2003) inves-
tigated North American current practice in urologic
surveillance and management in spinal cord injury.
They sent a faxed 14 point questionnaire to 269
American members of the Society of Urodynamics
and Female Urology. From a 60% response rate,
Razdan reported that 25% of urologists perform
annual cystoscopies in stable spinal cord injury
patients and the overwhelming majority of urologists
surveyed performed cystoscopy in the presence of
long-term indwelling catheters. However, the
authors noted the lack of any defined protocol for the
surveillance of patients with SCI. 

5. BLADDER CALCULI

Risk of bladder calculi formation in spinal cord inju-
red patients was examined by Ord et al. (Ord, Lunn
& Reynard 2003) in a retrospective cohort study of
457 patients, controlled for variable follow up by
regression analysis. Indwelling catheters (urethral
and suprapubic insertion) were significantly associa-
ted with increased risk of bladder calculi formation
compared to intermittent catheterisation (hazard
ratio 10.5; p<0.0005 and 12.8; p< 0.0005), respecti-
vely. This increased risk was independent of age,
sex, level and degree of injury. 

Donnellan and Bolton (Donnellan & Bolton 1999)
retrospectively reviewed 1359 presentations to a spi-
nal unit between 1982 and 1996. During this period
3.5% of patients were treated for upper tract struvite
calculi. At two years after injury the incidence was
0.9%. Patients were more likely to have complete
and cervical spinal cord lesions. 53% developed their
first stone more than 10 years after the injury; 49%
had indwelling catheters; 52% previous bladder
stones; and 28% vesicoureteric reflux. Only 2% of
stones occurred with patients performing CIC. 

Chen et al. (Chen, Devivo & Lloyd 2001) undertook
a review of bladder stone incidence in spinal cord
injury patients from 1973-1996. They documented a
significant decline in incidence of bladder stones
over 3 decades. Compared to those who were cathe-
ter-free, users of indwelling urethral or suprapubic
catheters had an approximate nine-fold increased
risk, and persons using intermittent or condom cathe-
ters a four-fold increased risk of a bladder stone in
the first year. In patients presenting between 1985-
1996, risk ratio for bladder stone was 2.7 (95% CI
0.5 –14.9) for intermittent catheter; 2.1 (95% CI 0.4-
11.8) for condom catheter; and 6.6 for indwelling
catheter (95% CI 1.1-37.6) (Chen, Devivo & Lloyd
2001).

6. URETHRAL STRICTURES

The uncoated latex catheter has been associated with
an unacceptably high incidence of urethral stricture,
in studies of patients catheterised during cardiac
bypass surgery (Ruutu, Alfthan, Talja & Andersson
1985). This has been a driving factor in establishing
stricter standards on catheter materials.

7. CATHETER ENCRUSTATION AND RECURRENT BLOC-
KAGE – EXPERIMENTAL STUDIES

All currently available catheter materials are subject
to biofilm formation and encrustation. In a series of
laboratory studies by Morris et al. (Morris, Stickler
& Winters 1997); (Morris & Stickler 1998a), none of
18 types of catheter material resisted biofilm forma-
tion by a clinical strain of P. mirabilis. All catheter
materials blocked when tested in a model of the
catheterised bladder. Relative times to blockage
were: silver-coated latex 17.7h; hydrogel-coated
latex 34h; silicone-coated latex 38h; all silicone 47h.
However, the authors note that the internal diameter
of the coated latex catheters was much smaller than
the silicone catheters (1.5mm compared to 2.5mm). 

It is not possible to examine the effects of polymer
surface properties on microbial adhesion and forma-
tion of catheter encrustation in detail here but recent
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studies by Downer et al. (Downer et al. 2003) have
shown that strongly electron donating surfaces are
less prone to adherence by P.mirabilis than more
hydrophobic materials. Park et al. (Park et al. 2002)
have also shown that some copolymer polyurethane
blends are associated with less microbial adherence
and improved resistance to encrustation in an artifi-
cial bladder model. Another potentially promising
innovation is the use of the antiseptic agent triclosan
in the catheter balloon (Stickler, Jones & Russell
2003). In a laboratory model of the catheterised blad-
der infected with P.mirabilis silicone catheters with
balloons inflated with triclosan (10g/l) drained free-
ly for seven days compared to 24h for controls infla-
ted with water. Triclosan became impregnated throu-
ghout the silicone catheter material and strongly
inhibited the formation of the crystalline biofilm.
Further work on clinical trials with triclosan and
potential long-term benefits is awaited. 

Cranberry juice has frequently been advocated to
reduce UTIs, microbial adherence and biofilm deve-
lopment but a Cochrane review of five trials (Jepson,
Mihaljevic & Craig 2004) concluded that the small
number and poor quality of most trials (conducted on
non-catheterised patients) gave no reliable evidence
of the effectiveness of cranberry products. The large
numbers of drop-outs also raises doubts over long-
term acceptability of cranberry juice for many
patients. In an in vitro study by Morris and Stickler
(Morris & Stickler 2001) drinking cranberry juice
did not produce urine which was inhibitory to the
development of P.mirabilis biofims and catheter
blockage but increased fluid intake was beneficial.
Although some studies have claimed drinking cran-
berry juice can decrease urinary pH in healthy volun-
teers (Kessler, Jansen & Hesse 2002), Bibby et al.’s
experimental work (Bibby, Cox & Hukins 1995)
clearly demonstrated the extreme difficulty in
accomplishing reduction in urinary pH in the presen-
ce of urease.

Urease inhibitors - including acetohydroxamic acid
(1.0mg/ml) and fluorofamide (1.0microg/ml) - have
been shown to restrict the increase in urinary pH of
P.mirabilis infected urine from 9.1 to 7.6, in a simple
physical model of the catheterised bladder (Morris &
Stickler 1998b). Significant reductions in precipita-
tion of calcium and magnesium salts were also noted
but potential for clinical use and the impact of pos-
sible side-effects are unclear, although the outcomes
support the small amount of clinical work reported in
the literature (see section on clinical studies below). 

b) Catheter management strategies

1. QUALITY OF DATA

A number of strategies and protocols for catheter-
care practices have been recommended but relative-
ly few practices are supported by evidence from ran-
domized controlled trials. For example, in the ‘Gui-
delines for prevention of healthcare associated infec-
tions in primary and community care’ commissioned
by the UK’s National Institute for Clinical Excellen-
ce (NICE 2003), of 29 recommendations relating to
urinary catheterisation only six were Grade A (direct-
ly based on Level 1 evidence); with one each at
Grades B and C. The remaining 21 were all grade D,
being based on evidence from expert groups or clini-
cal opinion. A systematic review on the management
of short-term indwelling catheters (1-14 days) to pre-
vent urinary tract infections was conducted by Dunn
et al., (Dunn et al. 2002). The review addressed inter-
ventions including catheterisation technique; meatal
care; catheter composition; drainage systems; care
delivery and education. Eighteen RCTs were inclu-
ded in the analysis but the authors noted that a num-
ber of the included RCTs had methodological pro-
blems including small sample sizes and high dropout
rates. It is difficult to draw clear recommendations
from this review due to reliance on results of indivi-
dual small-scale studies. This serves to highlight the
relative lack of robust evidence to support catheter
care. 

2. CATHETER COMFORT

Indwelling catheters can cause substantial patient
discomfort but only one study which addressed this
subject in any detail, was identified (Saint, Lipsky,
Baker, McDonald & Ossenkop 1999).

3. CATHETER INSERTION AND REMOVAL

A small number of RCTs have been published on this
topic, particularly on timing of catheter removal
post-surgery (mainly prostatectomy). A recent
review by Fernandez et al. (Fernandez, Griffiths &
Murie 2003) has examined policies for removal of
indwelling urethral catheters for short-term manage-
ment of voiding in adults and children. 

4. PERI-URETHRAL AND MEATAL CARE

Peri-urethral and meatal care strategies in prevention
of catheter-associated infection at catheterisation
and/or during subsequent catheter care have been
studied in RCTs by a number of groups (Burke et al.
1981); (Burke et al. 1983); (Classen et al. 1991a;
Classen et al. 1991b); (Huth et al. 1992); (Schiotz
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1996); (Webster et al. 2001); (Ibrahim & Rashid
2002). Systematic reviews involving these studies
have been published by Saint & Lipsky (Saint &
Lipsky 1999) and by Pratt et al. (Pratt et al. 2001)
who examined six studies which met the inclusion
criteria and compared meatal cleansing with a varie-
ty of antiseptic/ antimicrobial agents to cleansing
with soap and water.

5. DRAINAGE BAG CARE

The potential for reduction of risks of catheter-asso-
ciated infection by irrigation of the drainage bag and
or bladder with agents such as hydrogen peroxide
has been investigated by a number of groups, inclu-
ding Maizels and Schaeffer (Maizels & Schaeffer
1980), Holliman et al. (Holliman et al. 1987),
Thompson et al. (Thompson et al. 1984). Other
investigators have looked at chlorhexidine (Gillespie
et al. 1983); (Davies et al. 1987) and povidone iodi-
ne (van den Broek, Daha & Mouton 1985); (Schnee-
berger et al. 1992).

Dudley and Barriere (Dudley & Barriere 1981)
reviewed published evidence on a range of antimi-
crobial irrigations (acetic acid, amphotericin B, chlo-
rhexidine digluconate, nitrofurazone, neomycin,
polymixin B, and silver nitrate) in the prevention and
treatment of catheter related urinary tract infections.
Stickler and Chawla (Stickler & Chawla 1987) revie-
wed the use of antiseptics in management of patients
with long-term indwelling catheters.

Two RCTs have examined strategies to reduce risks
of catheter-associated infection through minimising
catheter / bag disconnection by providing a sealed
junction (Platt, Polk, Murdock & Rosner 1983);
(Huth, Burke, Larsen, Classen & Stevens 1992).

6. MAINTAINING EFFECTIVE CATHETER DRAINAGE

Catheter drainage can be compromised by a variety
of factors from simple causes such as kinked tubing
or the position of the drainage bag, to bladder spasm,
pressure of a constipated bowel on the adjacent ure-
thra, suction of bladder mucosa into the catheter eye,
or blockage by blood clots, mucous or encrustations
formed by deposits of mineral salts. The algorithms
in Figs VIII-7 to VIII-9 provide some guidance on
troubleshooting drainage problems. 

Use of urinary catheters is rarely completely trouble-
free. These algorithms combine current evidence-
based knowledge and expert opinion to provide a
guide to trouble-shooting problems.

The day to day management of recurrent catheter

encrustation and blockage is largely a nursing res-
ponsibility but there are few options available. In a
majority of patients a characteristic pattern of ‘cathe-
ter life’ can be identified with careful record-keeping
(Getliffe 1994a); (Kunin, Chin & Chambers 1987b);
(Norberg, Norberg & Parkhede 1983). This may
allow pro-active strategies of care designed to chan-
ge the catheter before likely blockage. However,
very frequent catheter changes can be unsuccessful
or unacceptable for some patients as well as being
costly in terms of health service resources (Kohler-
Ockmore & Feneley 1996). An alternative strategy is
the regular prophylactic instillation or irrigation of
the catheter with an acidic ‘catheter maintenance’
solution to dissolve mineral deposits. In older litera-
ture the term ‘bladder washout’ appears but as the
aim is to wash the catheter, rather than the bladder,
‘catheter maintenance solution’ is a more appropria-
te. However, the term used in the original research
will be used here to avoid confusion. 

A range of commercially available catheter-mainte-
nance solutions is indicated in Table VIII-3,
although these are not necessarily available worldwi-
de.

Research on prevention and / or reduction of encrus-
tation has been largely directed towards development
of new catheter materials and catheter designs;
efforts to acidify urine; and interventions to promote
dissolution of existing encrustations. Although the
most desirable outcome would be prevention of
encrustation it may be more realistic to develop
effective interventions which prolong ‘catheter life’
ie increase the length of time a catheter remains
patent in situ alongside efforts to find a material
which remains completely free of encrustation.

A small number of studies have examined the effica-
cy of acidic catheter maintenance solutions under
laboratory-based experimental conditions. One
small-scale comparative trial of Suby G, Solution R
and saline catheter ‘washouts’ has been reported
(Kennedy, Brocklehurst, Robinson & Faragher
1992). Most other clinical studies were small scale
and descriptive and therefore more evidence is nee-
ded to guide practitioners.

Results

1. CATHETER COMFORT

Although anecdotal information on the discomfort
experienced by many catheterised patients is readily
available, there is a general lack of published evi-
dence from research studies. In one study at a Vete-
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Figure VIII-7. Troubleshooting long-term catheter problems: urine does not drain.
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Figure VIII-8. Troubleshooting long-term catheter problems: urinary by-passing
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Figure VIII-9. Troubleshooting long-term catheter problems: the inflation balloon does not deflate.



rans Affairs Medical Centre by Saint et al. (Saint,
Lipsky, Baker, McDonald & Ossenkop 1999) 30% of
catheterised patients surveyed found the indwelling
catheter embarrassing, 42% reported it was uncom-
fortable with 48% complaining it was painful, and
61% stated it restricted their activities of daily living.
Some discomfort can be reduced by careful selection
of catheter and balloon size, and by the use of
devices designed to secure the catheter and/or sup-
port the weight of the drainage bag to prevent drag-
ging on the catheter.

2. CATHETER INSERTION AND REMOVAL

Catheterisation is generally accepted to be a sterile
procedure but the degree of rigour applied may vary
in different circumstances. Pickard and Grundy (Pic-
kard & Grundy 1996) compared two insertion tech-
niques in 46 patients with SCI. Technique I
employed a 3-minute handwash from fingers to
elbows, followed by application of a sterile gown
and gloves. Technique II was a shorter method requi-
ring a 30-second handwash followed by double glo-
ving (two sets of sterile gloves). Results showed no
difference in incidence of UTI between methods and
the authors’ institution abandoned the more rigid
technique I in favour of the shorter technique II
(Level of Evidence 2). 

The optimal time of short-term catheter removal is
unclear but should be as soon as possible, depending
on clinical need rather than at a specified time. A
review by Fernandez et al. (Fernandez, Griffiths &
Murie 2003) examined policies for removal of ind-

welling urethral catheters for short-term manage-
ment of voiding in adults and children. Eight eligible
randomized controlled trials comparing effective-
ness of early morning versus late night removal of
urethral catheters were reviewed. The results suppor-
ted a significant reduction in length of hospitaliza-
tion following midnight removal particularly follo-
wing surgery.

Kelleher (Kelleher 2002) recruited 160 urology
patients requiring catheterisation. Patients were ran-
domized using computer generated numbers prior to
surgery to have their urethral catheter removed at
either midnight or 6am (80 in each group). Rounds
were done at 0800 and 1700 to establish which
patients could have catheter removed the following
day and also to establish if patients were ready for
discharge. The mean time to first void was 219
minutes in the midnight group compared to 178
minutes in the 0600 group. (p=0.02). The volume of
first and second voids were significantly higher in
the midnight group (268 ml and 322 ml) than the
6am group (177 ml (p<0.0001) and 195 ml
(p<0.0001). 64% of patients in the midnight group
compared to 23% in the 6am group were discharged
on the same day (p<0.0001). Four patients develo-
ping retention in the midnight group were recathete-
rized within 12 hours compared to four patients in
the 6am group recatheterized between 24-30 hours
post catheter removal. Key studies are summarised
in Table VIII-4.

It is difficult to interpret the results of these trial void
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Table VIII-3. Catheter maintenance solutions.  

Suby G or Solution G1 3.23% citric acid solution, pH 4, containing magnesium oxide to minimise tissue irritation, 
aimed at reducing encrustation. Used where routine catheter maintenance is required to 
reduce build up of encrustations. 

Solution R1 6% citric acid solution, pH 2, containing magnesium carbonate, aimed at dissolving 
encrustations. A stronger acid than Suby G and therefore not recommended for frequent, 
regular use. 

RenacidinR2 A citric acid solution, pH 3.5-4.2, containing glucono-delta-lactone to minimise tissue 
irritation and magnesium carbonate, aimed at reducing encrustation. 

Mandelic acid 1%1 An acidic solution, pH 2, aimed at inhibiting the growth of urease-producers. A stronger 
acid  which is not commonly used to reduce catheter encrustations  

Saline 0.9%1,3 A neutral  solution, pH 7, recommended for flushing of debris and small blood clots. 
Neutral pH solutions will not dissolve catheter encrustations. 

Chlorhexidine 0.02%1 An antiseptic solution aimed at preventing or reducing bacterial growth, in particular E. coli
and Klebsiella species (but will not prevent biofilm formation on long-term catheters) 

1 available in UK pre-packed in a sterile delivery devices designed for instillation into a urinary catheter. 
2 RenacidinR is available in USA but is not pre-packed in a delivery device. Not widely used 
3 saline is widely available 
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studies despite indications of improved voiding asso-
ciated with midnight removal. The decision regar-
ding discharge and timing of discharge can be sub-
jective and relate to timing of ward rounds and other
factors. As in Wilson’s study future studies perhaps
should define discharge criteria in addition to time of
discharge. Clearly the later in the day this assessment
is performed the less likely the patient will be
discharged that day. The assessment of readiness for
discharge should be performed by someone blinded
to the timing and / or use of infusions at catheter
removal.

3. PERIURETHRAL AND MEATAL CARE

Meatal cleansing by simple washing with soap and
water during routine bathing or showering is recom-
mended (Level of Evidence 1) (Burke, Garibaldi,
Britt, Jacobson, Conti & Alling 1981). No consistent
reduction in bacteriuria has been demonstrated by
meatal cleansing regimes using povidone-iodine
solution or cream, chlorehexidine, polymicrobial
creams, 1% silver sulfadiazine or antiseptic lubrica-
ting gels, compared to routine bathing or showering
(Saint & Lipsky 1999); (Pratt, Pellowe, Loveday,
Robinson, Smith, Barrett, Davey, Harper, Loveday,
McDougall, Mulhall, Privett, Smales, Taylor & Wel-
ler,  2001). 

4. DRAINAGE BAG CARE

There is little evidence to support the addition of
antimicrobial agents to drainage bags to prevent
catheter-associated infection (see below) (Level of
Evidence 1). This is perhaps unsurprising given cur-
rent knowledge of the behaviour of microbial bio-
films colonising catheter and drainage bag surfaces,
including decreased susceptibility to antimicrobial
therapies. 

A review of the use of antimicrobial irrigations (ace-
tic acid, amphotericin B , chlorhexidine digluconate,
nitrofurazone, neomycin 40, Polymixin B 200,000
units, silver nitrate) by Dudley and Barriere (Dudley
& Barriere 1981) concluded that none of these agents
was able to decrease incidence of bacteriuria below
that commonly present in a closed drainage system.
They recommended that prophylactic irrigation in
closed catheter systems was unnecessary. Although
two studies have indicated that hydrogen peroxide
may be beneficial in reducing catheter-associated
infection in patients catheterized short-term (Maizels
& Schaeffer 1980); (Holliman, Seal, Archer &
Doman 1987) others have found no benefit (Thomp-
son, Haley, Searcy, Guenthner, Kaiser, Groschel,
Gillenwater & Wenzel 1984). Results need to be

treated with caution where no randomization, no
power calculations and / or small sample size limit
the research quality of reported studies. 

Stickler and Chawla (Stickler & Chawla 1987) revie-
wed the use of antiseptics in management of patients
with long-term indwelling catheters, and recommen-
ded that special antiseptic policies needed to be
developed for patients undergoing long-term cathete-
risation. They raised concerns that antiseptic proce-
dures recommended for short-term catheterisation
could be detrimental to the long-term catheterised
population. This conclusion was at least partially
based on reports from a number of studies suggesting
that frequent chlorhexidine application prior to inter-
mittent catheterisation changed the urethral flora,
decreasing the predominantly Gram positive flora
and resulting in increasing colonization with Gram
negative flora. Stickler and Chawla reported an
increase in the incidence of chlorhexidine resistant,
multi-drug resistant Gram negative organisms in spi-
nal units that use chlorhexidine extensively. 

Stickler et al. (Stickler, Clayton & Chawla 1987)
used a model of the catheterized bladder to study
effects of various antiseptics against a variety of uri-
nary pathogens isolated from spinal cord injury
patients. They studied povidine-iodine, phenoxye-
thanol, chlorhexidine, chlorhexidine + EDTA + Tris,
noxythiolin and neomycin. With the exception of
phenoxyethanol against Providencia stuartii and
Pseudomonas aeruginosa, the antibacterial agents
were not effective in sterilizing bladder urine and
only had a temporary bactericidal impact on the uri-
nary organisms. 

Other efforts to reduce catheter-associated infection
have been directed at reducing breaks in the sealed
drainage system. Huth et al. (Huth, Burke, Larsen,
Classen & Stevens 1992) examined the effect of a
tape seal at the catheter / drainage bag junction. They
compared newly catheterized patients who were ran-
domised (unblinded) to receive a tape seal (n=903)
or no tape seal (n=837, control group). Urine speci-
mens were collected daily through aseptic needle
puncture from a sampling port in the drainage

tubing. Bacteriuria was defined as >=103 cfu /ml.
Power calculations suggested a sample size of 686
into each group and results were available from 1740
subjects. Catheter care violations and antibiotic use
were monitored. The tape seal reduced catheter junc-
tion disconnection by 14.9%, although this was not
statistically significant. There was no significant
association with catheter care violations including
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disconnection of the catheter-drainage tubing junc-
tion and bacteriuria. Overall there was no significant
difference between the tape seal group and the
control group in relation to: bacteriuria (13.7% v
14.9%; p=0.52); daily incidence of bacteriuria (5.0%
v 5.5%); or onset of bacteriuria (4.6 days v 4.3 days).
These results contrast with the findings of Platt et al.
(Platt, Polk, Murdock & Rosner 1983) who found
that catheters without seals were disconnected signi-
ficantly more than sealed catheters (p=0.04). Of
those patients who were not receiving antibiotics,
mortality was higher in the unsealed group (p=0.03).
However, it is notable that the overall junction dis-
connection rate in Huth et al’s was 8.7% compared to
25.8% in Platt et al’s study. This may be indicative of
improved adherence to good practice over time, at
least in Huth’s study, but cannot be generalised fur-
ther. Huth et al. concluded that use of a tape seal
applied after catheterisation did not reduce bacteriu-
ria or mortality (Level of Evidence 1).

5. MAINTAINING EFFECTIVE CATHETER DRAINAGE

The reduction of encrustation and corresponding
extension of ‘catheter life’ by regular instillation of
an acidic catheter maintenance solution into the
catheter has been advocated by some researchers,
particularly where frequent catheter changes for
blockage are difficult and / or unacceptable to
patients. Solution G (Suby G) and Solution R have
been shown to be effective in in vitro models of the
catheterised bladder (Getliffe 1996); (Getliffe,
Hughes & Le 2000); (Hesse et al. 1992) and in vitro
models of struvite stone chemolysis (Jacobs, Heim-
bach & Hesse 2001). In response to concerns over
potential damage to the bladder mucosa from acidic
catheter maintenance solutions, Getliffe et al. (Get-
liffe, Hughes & Le 2000) attempted to provide sup-
porting evidence to guide the use of catheter mainte-
nance solutions. These authors advocate the use of
small volumes of solution so that less enters the blad-
der and have demonstrated that under controlled
laboratory conditions smaller volumes of acidic
solutions (Suby G) (50mL) are as effective as the
commonly available standard of 100ml, retained in
the catheter for 15 minutes. Getliffe et al. have also
shown that two sequential washouts with 50ml are
more effective than a single washout but the out-
comes remain to be tested in well controlled clinical
trials.

Clinical studies on the prevention or management of
catheter encrustation are extremely limited (Getliffe
1994a); (Pomfret 1995) with only two relevant RCTs

identified. In one, a randomised double-blind trial of
a urease inhibitor (acetohydroxamic acid) in the pal-
liative treatment of infection-induced urinary calcu-
li, the study demonstrated effectiveness in lowering
urinary pH in urine infected with P.mirabilis but the
side effects were unacceptable to patients (Gleeson,
Cunnane & Grainger 1991) (Level of Evidence 1).
Earlier clinical work reported by Burns and Gauthier
(Burns & Gauthier 1984) also examined oral admi-
nistration of acetohydroxamic acid to five patients
with chronic indwelling catheters requiring frequent
changes (=/>1 every 2 weeks) due to encrustation
and blockage. The dose was based on body weight
(eg. 250mg three times daily for patients between
50-70kg). The degree of encrustation before and
during acetohydroxamic acid therapy was compared
in each patient by drying and weighing the proximal
6cm of the catheter. Encrusting material was eluted
by alternate soaking in strong acid and strong alkali
solutions before drying and weighing again. The
degree of encrustation decreased significantly during
therapy (p<0.05) and the authors reported minimal
adverse side effects experienced by patients but ack-
nowledged the potential for more severe side effects
to occur (Level of Evidence 3).

The second RCT was a randomized cross-over study
which compared citric acid catheter instillations
(Suby G and Solution R) with saline in 14 older
female catheterised patients (Kennedy, Brocklehurst,
Robinson & Faragher 1992). Methodological issues
make it difficult to draw robust conclusions on the
effectiveness of acidic solutions in managing cathe-
ter blockage but there was a higher incidence of red-
cells in the retrieved washout fluid with Suby G
compared to saline (mean incidence of 28% and
14%, respectively. However, increased shedding of
uroepithelial cells was present in the retrieved
washout from all three solutions which suggests that
mucosal trauma is at least partially related to the
physical process of administration. This issue was
previously raised by Elliot et al. (Elliot et al. 1989)
who also demonstrated increased uroepithelial shed-
ding following washouts with up to 60ml saline
0.9%; chlorhexidine 0.02% or noxythiolin 2.5%. 

A number of other clinical studies have focused on
chemolysis of infection stones (principally compo-
sed of struvite). Stronger acidic solutions such as
Solution R have been shown to dissolve fragments of
struvite renal calculi following lithotripsy (Holden &
Rao 1991) but potential benefits may be outweighed
by the greater risk of inflammatory tissue reactions
when used as a catheter maintenance solution.
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c) Summary

d) Recommendations

• Indwelling catheters should only be used after
alternative management strategies have been
considered (Grade of Recommendation A)

• Silver-alloy catheters should be considered for
short-term catheterised patients to reduce the
risk of catheter-associated infection (Grade of
Recommendation A).

• All-silicone or hydrogel-coated catheters are
preferable to other materials for long-term use
(Grade of Recommendation B)

• Maintain closed drainage system to reduce risk
of catheter-associated infection (Grade of
Recommendation A).

• Meatal cleansing with plain soap and water
(antiseptic agents no advantage) is recommen-
ded (Grade of Recommendation A).

• Bladder irrigation and antibiotic prophylaxis
are NOT recommended as routine infection-
control measure (Grade of Recommendation
B).

• Antibiotic coated catheters may have a role in
delaying the onset of bacteriuria in short-term
catheterisation in selected patients. Clinical
importance is not well-established. The effecti-
veness of specific antibiotic preparations may
be limited to specific groups of microorga-
nisms. Potential toxicity and antibiotic resistan-
ce is unknown. (Level of Evidence 2)

• Long term indwelling catheter usage in spinal
cord injury patients has been associated with an
increased risk of bladder cancer (Level of Evi-
dence 3). 

• Recurrent urinary catheter blockage caused by
encrustation occurs in 40-50% of all long-term
catheterised patients (Level of Evidence 2). In
the majority a characteristic pattern of ‘catheter
life’ can be identified (Level of Evidence 3).

• All currently available catheter materials are
subject to biofilm formation and encrustation
(Level of Evidence 1).

• Evidence from in vitro models indicates that
acidic ‘catheter maintenance’ solutions may
have a role in dissolving encrustations (Level of
Evidence2)

Most published studies of patients with indwelling
catheters have focussed on short-term catheters (<
14 days) in hospitalised patients and relatively few
have compared different modes of catheterisation
(urethral, suprapubic, intermittent). The main sub-
ject of research on catheter use has been the risk of
catheter-associated infection and the surrogate out-
come measure of bacteriuria is commonly
employed. However, there are important questions
over the appropriateness of this as an outcome
measure and the clinical importance of asympto-
matic urinary tract infection. Although there is
clear evidence to support a small proportion of
catheter care procedures (indicated below) the
majority of procedures are based on clinical expe-
rience and expert opinion. Long-term studies are
difficult to carry out for a variety of reasons (not
least the frailty of many long-term catheterised
patients) and RCTs may not be the most appropria-
te or pragmatic design. Although there are now a
number of Cochrane reviews it is clear that the
quality of studies available frequently precludes
drawing robust conclusions. 

In summary, there are nine Cochrane reviews
recently completed or in progress (Appendix VIII-
1), and a small number of meta-analyses, mainly
confined to catheter materials/coatings and asso-
ciated infection (catheter-associated infection).
There is limited availability of data from well-
controlled, randomised trials and the majority of
studies are based on short-term catheterisation in
acute care facilities. There are relatively fewer stu-
dies based on community dwelling patients and a
notable lack of robust studies on many catheter
care procedures. Most studies which exist are small
scale.

Catheter associated risks/complications 

• Silver alloy catheters are associated with statis-
tically significant reduction in incidence of
asymptomatic bacteriuria in short-term cathete-
rised, hospitalized adults (studies of varying
quality included) (Level of Evidence 1). There is
less robust data to show that silver-alloy cathe-
ters reduce symptomatic bacteriuria.

• Silver oxide coated catheters are not associated
with a statistically significant reduction in bac-
teriuria (Level of Evidence 2). 
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4. INDWELLING SUPRAPUBIC CATHETERISATION

a) Background

For some patients the insertion of an indwelling
catheter suprapubically into the bladder through the
abdominal wall offers advantages over the urethral
route. This technique may be necessary following
urethral or pelvic trauma but also offers advantages
in acute and long-term care:

• Minimized risk of urethra trauma to men and
women during catheter insertion and withdrawal.

• Minimized risk of urethral destruction/necrosis
from pressure caused by the weight of poorly sup-
ported catheter bags, expulsion of the catheter,
particularly in neurologically impaired women, or
sitting on the catheter in wheelchair bound
women.

• Ease of access to entry site in patients with redu-
ced mobility, who are wheelchair bound, have res-
tricted hip mobility or experience urethral pain.

• Facilitation of post-surgical trial of voiding (by
temporarily clamping the drainage tubing).

• Greater freedom for expression of sexuality,
although this may be counteracted by perceptions
of altered body image

• Suprapubic catheter (SPC) insertion is generally
contra-indicated in patients with haematuria of
unknown origin, bladder tumour, or small contrac-
ted and fibrotic bladders which may have resulted
from long-term urethral catheterisation on free
drainage. In obese or immobile patients the tradi-
tional stoma site may become concealed by an
apron of excess anterior abdominal wall fatty tis-
sue which can lead to sub-optimal care by both
patient and carer (Lilas, Andrews & Hanbury
1999).The use of SPC in neuropathic bladders
remains a controversial topic. It has been reported
to be associated with accelerated renal deteriora-
tion in the spinal injury group (Hackler 1982) and
risk of autonomic dysreflexia at catheter change
(Jannings & Kelly 2001), but there is evidence of
successful use in specialist centres with a high
degree of patient satisfaction (Sheriff et al. 1998).
(See also chapter XXXX on neuropathic bladder).
In frail elderly men, an SPC can be preferable to a
urethral insertion to avoid urethritis, orchidoepi-
dydimitis and prostatitis. 

Although SPC is gaining wide acceptance for blad-
der drainage and many regard SPC insertion as a
simple procedure, it is not without risks. The initial
insertion of the SPC requires a minor surgical proce-
dure which presents a potential risk of injury to adja-
cent structures to the bladder, especially the small
and large intestines with resultant peritonitis (Heit
1997); (Sheriff, Foley, McFarlane, Nauth-Misir,
Craggs & Shah 1998); (Simpson 2001). Other com-
plications of initial SPC insertion include misplace-
ment (Hamid, Peters & Shah 2002); (Goldblum &
Brugger 1999) and incisional hernia (Mehta et al.
1999); (Lobel & Sand 1997).

SPC catheters and catheter material

Indwelling urethral catheters can be used suprapubi-
cally and retained in place by inflating the balloon,
but not all urethral catheters are licensed for supra-
pubic use. Short-term catheters may be made of plas-
tic (PVC) but all-silicone or coated-latex (with sili-
cone or hydrophilic polymer) catheters are the mate-
rials of choice in Foley catheters used for long-term
catheterization. Some suprapubic catheterisation kits
provide a catheter; others allow the insertion of any
catheter. Some specialised suprapubic catheters -
mostly used for post-operative drainage - are stitched
or stuck into position on the abdominal wall. Supra-
pubic catheter removal is sometimes associated with
trauma of tracts or stoma site where overgranulation
has occurred, with bleeding and patient discomfort

• Addition of disinfectants to drainage bags is
NOT recommended as an infection control
strategy (Grade of Recommendation A).

• Asymptomatic bacteriuria should NOT be trea-
ted with antibiotics (unless urological instru-
mentation is planned) (Grade of Recommenda-
tion B).

• Mid-night catheter removal improves time and
volume of first void and may lead to earlier
discharge post surgery than early morning
removal post-prostatectomy (Grade of Recom-
mendation B).

• Identification of a characteristic pattern of
‘catheter life’ can facilitate pre-emptive cathe-
ter changes in patients with recurrent catheter
encrustation and blockage (Grade of Recom-
mendation C).

• Bladder cancer is a significant risk in long-term
catheterized patients. Investigations should be
case-finding rather than routine screening
(Grade of Recommendation D).
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(Jannings & Kelly 2001); (Anderson et al. 2002).
This is a particular problem with catheter materials -
such as all-silicone - which are prone to hysteresis
leading to balloon cuffing on deflation. This problem
may also occur with hydrophilic coated catheters but
is less common (Parkin et al. 2002); (Gonzalgo &
Walsh 2003). 

Insertion and management

There are a number of techniques for insertion des-
cribed in the literature. The preferred technique
varies from region to region and there is no clear evi-
dence that there is a single ‘best way’. However,
where patients are at high risk of bowel injury (eg
previous abdominal surgery or small fibrotic blad-
ders which do not expand well at cystoscopy), many
authorities recommend introduction of the SPC
under direct visualisation of the bladder by small for-
mal dissection (Sheriff, Foley, McFarlane, Nauth-
Misir, Craggs & Shah 1998) or by percutaneous
technique using intraoperative ultrasonography com-
bined with flexible cystoscopy (Lawrentschuk et al.
2003); (Aguilera & Choi 2004). In low risk patients
nurse specialists may undertake first insertion of an
SPC, according to agreed policy and protocols and
Gujral et al., (Gujral, Kirkwood & Hinchliffe 1999)
reported on 164 patients who had their first SPC
inserted by a continence advisor / urology nurse spe-
cialist with no evidence of serious consequences.

Subsequent catheter changes can be competently
managed by skilled nurses (Anderson, Walsh, Louey,
Meade & Fairbrother 2002) - often in the patient’s
own home - but the new catheter should be inserted
as quickly as possible whilst the track is still easy to
follow. A delay of only a few minutes can result in
partial obliteration of the tract (Iacovou 1994). It is
also possible to insert the new catheter too far
through the bladder so it enters the urethra with
resultant trauma when attempts to inflate the balloon
are made. Careful observation of the length of cathe-
ter external to the abdomen and the angle of protru-
sion prior to catheter change can help to ensure cor-
rect positioning of the new catheter. Dressings
around the stoma site are not normally required
unless there is discharge.

Protocols on catheter change frequency vary widely
from monthly to up to three months if the catheter is
trouble-free. In the absence of clear supporting evi-
dence this remains an area of controversy amongst
clinicians with advocates of early change believing
this to reduce the incidence of complications while
others argue that frequent changes increase the risk

of infection, trauma and long-term histological
changes. 

Overall the risks associated with short and long-term
use of indwelling catheters are common to both ure-
thral and SPC insertions, including catheter-associa-
ted infection, tissue trauma, catheter encrustation
leading to blockage, formation of bladder calculi and
histological changes (Delnay, Stonehill, Goldman,
Jukkola & Dmochowski 1999); (Schaafsma, Delaere
& Theunissen 1999). Evidence of urethral destruc-
tion and bladder cancer occurs most commonly
beyond 5-10 years. In some patients - especially
women - there may be a risk of continued urethral
leakage with SPC, which may require closure of the
urethra. A number of studies have indicated a redu-
ced risk of infection associated with SPC in the
short-term compared to urethral catheterisation and
this is examined further below. 

b) Quality of data

The published literature on suprapubic catheteriza-
tion is still relatively small, with much of it based on
single centre cohort or case studies, or on short-term
post-operative care following surgical procedures
(not necessarily related to lower urinary tract symp-
toms). The majority of reports on SPC for long-term
bladder drainage focus on the management of neuro-
genic bladder. Robust conclusions are often difficult
to reach given the relatively short follow-up time
frame of many studies and the lack of precise defini-
tions of key outcome measures such as measurement
of infection. The papers reviewed included one
review of five previously published RCTs (Branagan
& Moran 2002) and two RCTs (Theofrastous &
Cobb 2002); (Baan et al. 2003). Other studies were
cohort or case series.

c) Results

Catheter-associated risks/complications

Sheriff et al. (Sheriff, Foley, McFarlane, Nauth-
Misir, Craggs & Shah 1998) reviewed the records of
185 neurological patients who had a SPC inserted
between early 1988 and late 1995 and were followed
up for 3-68 months. Results demonstrated that the
policy for SPC management (including a regime of
catheter clamping and anticholinergic medication)
was associated with preservation of renal function
and it was concluded that SPC is an effective and
well-tolerated method of management in selected
patients with neuropathic bladder dysfunction for
whom only major surgery would otherwise provide a
solution to incontinence. There was a 2.7% inciden-
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ce of small bowel injury including one fatality from
silent peritonitis. The overall incidence of com-
plaints was 30%, with 48% of these associated with
bladder calculi requiring intervention. The most
common complaints were recurrent catheter blocka-
ge (18% of cases), persistent urinary leakage (8%);
and recurrent symptomatic UTI (4%). The overall
incidence of asymptomatic infection was 98%. The
general level of satisfaction was very high with 70 %
of patients awarding a score of 9/10 and 95% awar-
ding 7/10. It is of interest to note that in, 18% of
cases, a SPC was inserted following the request of
the patient having heard about this form of bladder
management from others. The incidence of recurrent
catheter blockage was notably less than the 40% or
more commonly reported for long-term urethral
catheterisation (Kunin 1989); (Getliffe 1994a) but
studies which compare this outcome directly are
needed to draw robust conclusions.

Catheter-associated infection

Branagan & Moran (Branagan & Moran 2002) revie-
wed five previously published RCTs comparing SPC
with urethral catheters following colorectal surgery
(Rasmussen et al. 1977); (Sethia et al. 1987); (Perrin,
Penfold & McLeish 1997); (Ratnaval et al. 1996);
(O’Kelly et al. 1995). Most studies had small num-
bers, catheters were used short-term and there was
no apparent difference in the duration of catheterisa-
tion between the two techniques. Significant UTI
was defined in different papers as bacteriuria with
either =>104 or 105 organisms or cfu/ml. Frequency
of UTI was less in the SPC group in three of the stu-
dies, with no significant difference in the other two.
The SPC groups reported less pain and discomfort
than the urethral groups and SPC was preferred by
those patients who experienced both. The authors
conclude that the results reported favour SPC over
urethral catheterization as UTIs are reduced, particu-
larly in females, and the ability to attempt normal
voiding is facilitated, particularly in males (Level of
Evidence 2).

Theofrastous & Cobb (Theofrastous & Cobb 2002)
randomised 57 women with genuine stress inconti-
nence to suprapubic versus transurethral catheteriza-
tion for bladder drainage after open Burch retropubic
urethropexy. Outcome measures consisted of the
return of voiding function, patient comfort, length of
hospitalization, and the development of lower urina-
ry tract infection. The authors found no difference in
the return of bladder function, hospital duration, or
rate of cystitis between transurethral and suprapubic
catheterization after retropubic urethropexy. (Level
of Evidence 2)

More recently, Baan et al. (Baan, Vermeulen, van
der, Bossuyt, Olszyna & Gouma 2003) carried out a
prospective RCT on the incidence of UTI within six
weeks of surgery, in patients undergoing laparotomy.
UTI was defined as one or more clinical symptoms
(fever, increased micturition frequency, burning
during voiding, pain in lower abdomen, raised leu-
kocyte count) and a positive urine culture of

105cfu/ml and < 3 bacterial species. 146 patients
were randomised by computer programme on the
day before surgery to urethral catheterisation or SPC.
There was no significant difference in incidence of
UTI (UC: 8/71 [11%] versus SPC:9/75 [12%]). The
analysis was per protocol but all patients who requi-
red recatheterisation for any reason received UC and
this may have masked any real differences between
the two insertion techniques (Level of Evidence 2).
Horgan et al. (Horgan et al. 1992) compared urethral
and SPC in elderly nursing home patients with acute
retention of urine and identified a significantly redu-
ced risk of UTI and urethral stricture in the SPC
group (Level of Evidence 2).

Bladder cancer and bladder calculi

A number of case study reports have drawn attention
to long-term risks of carcinoma involving squamous
cells or urothelial calls within the cystostomy tract
with or without extension further into the bladder
(Schaafsma, Delaere & Theunissen 1999); (Berge et
al. 1999); (Blake et al. 1996); (Stokes, Wheeler &
Reyes 1995). However, in a retrospective analysis of
screening biopsies for bladder malignancy in 36
patients with SPC for more than 12 years, Hamid et
al. (Hamid et al. 2003) found no tumours in the
screened group although histological findings were
frequently abnormal (Level of Evidence 2). The
authors suggest that screening cystoscopy and biop-
sy may be invalid as a test in this group and it there-
fore important to distinguish between histological
changes and confirmed cancers when interpreting
study results. In West et al’s retrospective cohort ana-
lysis of 33,565 SCI patients, 130 were identified with
bladder cancer (0.39%). No distinction was made
between incidences associated with urethral or SPC
catheters (West, Cummings, Longo, Virgo, Johnson
& Parra 1999) but significantly less were associated
with non-catheter care (which included ie CIC) (see
section VIII-2). 

Longer-term cohort or case study follow up has been
reported by some groups, most commonly for spinal
cord injury patients (SCI). Where SPC has been
compared to intermittent catheterisation (CIC) the
main difference appears to be in a lower incidence of

215



bladder calculi in the CIC group. Mitsui et al. (Mit-
sui et al. 2000) have reported a prospective compari-
son of long-term outcomes between SPC and CIC
management regimes for spinal cord injured patients.
Thirty-four quadriplegic patients managed by SPC
were followed up for a mean period of 8.6 years and
27 paraplegic patients managed by CIC followed up
for a mean of 9.9 years. There was no significant dif-
ference between groups in respect of symptomatic
UTI, renal stone, degree of bother and overall satis-
faction. However, there was a significantly increased
incidence of bladder stones in the SPC group (Level
of Evidence 2). 

In Nomura et al’s case series of SPC in 118 patients
with neurogenic bladders (Nomura et al. 2000b)
common complications were bladder calculi (25%)
particularly associated with high urinary pH – and
urethral leakage (10%). Bladder calculi-free rates at
five and 10 years were 77% and 64% respectively,
falling to 50% at 20 years. Bladder management and
risk of bladder stone formation was examined further
by Ord et al. (Ord, Lunn & Reynard 2003) in a
retrospective cohort study of 457 spinal cord injured
patients, controlled for variable follow up by regres-
sion analysis. Both SPC and urethral catheterization
were significantly associated with increased risk of
bladder stone formation compared to intermittent
catheterization (hazard ratio 10.5; p<0.0005 and
12.8; p< 0.0005). This increased risk was indepen-
dent of age, sex, level and degree of injury but stones
were no more likely to form with SPC than urethral
catheters (hazard ratio 1.2, p=0.6).

d) SPC catheter management strategies

Urinary catheter ‘deflation cuff’ formation can be a
problem in both SPC and urethral catheterizations
causing difficulty in removal and great discomfort to
patients. Evidence suggests deflation cuff formation
can be a particular problem for all-silicone SPCs and
a retrospective study of 113 patients cared for by
community nurses showed that 30% of nurses had
experienced problems changing catheters in the pre-
vious 12 months (Evans & Feneley 2000). In vitro
studies have confirmed increased retention force and
resistance to withdrawal caused by cuff formation
and although cuffs can form with other catheter
materials (eg hydrogel coated-latex) the retention
force is less than with all-silicone material (Parkin,
Scanlan, Woolley, Grover, Evans & Feneley 2002).
Gonzalgo and Walsh (Gonzalgo & Walsh 2003) have
suggested that slow deflation may increase the pro-
bability of the silicone balloon returning to its pre-
inflation shape. Alternatively, reinsertion of 0.5-1ml

water is sufficient to fill the catheter inflation lumen
and eliminate the balloon cuff. Subsequent use of
lubrication with gentle removal of the catheter was
well-tolerated by patients and produced virtually no
trauma.

e) Cost-benefit

Few studies have examined the relative cost-benefits
of SPC and where this has been addressed it is com-
monly limited to direct costs, such as increased costs
of surgical insertion with ultrasound guide for neuro-
pathic bladders, compared to urethral insertion.
However, this must be balanced by the high levels of
satisfaction and improved quality of life reported by
many patients (Sheriff, Foley, McFarlane, Nauth-
Misir, Craggs & Shah 1998); (Nomura et al. 2000a).
In a study comparing first and subsequent SPC chan-
ge in relation to complications and costs (Anderson,
Walsh, Louey, Meade & Fairbrother 2002), catheter
change by skilled nurses at home or outpatient clinic
was shown to be cost-effective, with no increased
risk to patients.

f) Summary 

g) Recommendations 

• If indwelling catheterisation is being conside-
red, SPC should be considered alongside UC,
following appropriate risk assessment (Grade
of Recommendation B).

• SPC insertion should be carried out only by
appropriately trained and skilled practitioners
(Grade of Recommendation C).

• SPC is an appropriate alternative to urethral
catheterization for many patients following
appropriate risk assessment (Level of Evidence
1)

• SPC insertion is a skilled procedure, particularly
for patients with small neuropathic bladders.
(Level of Evidence 3)

• Evidence of reduced catheter-associated infection
short-term SPC is inconclusive and there is no
evidence of long-term benefit in relation to cathe-
ter-associated infection compared to urethral
catheterisation. (Level of Evidence2)

• Patient comfort, quality of life and satisfaction
with SPC is generally good compared to urethral
catheters (Level of Evidence 1)

• Evidence for preventing meatal trauma in males
is good. (Level of Evidence 1)
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5. INTERMITTENT CATHETERISATION

a) Background

Advantages of intermittent catheterisation over ind-
welling catheterisation

Intermittent catheterisation is the act of passing a
catheter into the bladder to drain urine via the ure-
thra, or catheterisable channel into the bladder by
continent urinary diversions such as a Mitrofanoff
diversion. The catheter is removed immediately after
urine drainage. Urine can be drained directly into the
toilet, into a urinal, a plastic bag or other reservoir.
The catheter should be kept in place until urine flow
stops and then be pulled out slowly (with or without
Valsalva or bladder expression) in order to complete-
ly empty residual urine. Traditionally intermittent
catheterisation was done using a sterile technique but
this was time-consuming and expensive. The intro-
duction of the clean technique (CIC) revolutionised
the management of patients with neurogenic blad-
ders, improving convenience without unacceptable
increases in infection rate (Lapides et al. 1972). The
procedure is widely advocated as an effective blad-
der management strategy which avoids many of the
risks associated with indwelling catheter. Clean
(non-sterile) intermittent, self catheterization of the
bladder (CISC) has been particularly useful in the
management of neurogenic and non-neurogenic dys-
function of the lower urinary tract and is nowadays
considered as the methods of choice for the manage-
ment of neurogenic bladder dysfunctions (see also
the chapter on neurogenic bladder). The importance
of regular bladder drainage has been emphasised by
Lapides et al. (Lapides et al. 1974) who suggested
that, as well as providing a reservoir for infection,
the increased intravesical pressure caused by build
up of residual urine could reduce the vascular supply
to the bladder tissue rendering it more susceptible to
bacterial invasion. Lapides et al. also recognised that
raised intravesical pressure could also contribute to
potential damage to the upper urinary tract by back
pressure and urine reflux.

It is generally accepted that CIC may be an appro-
priate technique to teach suitable patients (or a carer
if this is acceptable to both) if the residual urine is
100ml or more, although the optimal post-void resi-
dual indicating the need to start bladder catheteriza-
tion in neurogenic patients remains to be clarified.
However, Dromerick & Edwards (Dromerick &
Edwards 2003) demonstrated, in a case series of stro-
ke patients, that post-void residual greater than
150ml is an independent risk factor for the develop-

ment of UTI (Dromerick & Edwards 2003) (Level of
Evidence 2). Clean intermittent self- catheterisation
(CISC) can be taught to people of all ages, including
the very elderly and children as young as four years
old, with parental supervision (Eckstein 1979).
Carers can also be taught a clean intermittent cathe-
terisation procedure (CIC) where this is acceptable to
both patient and carer. Disabilities such as blindness,
lack of perineal sensation, tremor, mental disability
and paraplegia do not necessarily preclude indivi-
duals from mastering the technique if they have suf-
ficient manual dexterity. Lack of motivation is the
most common reason for failure. Patients require
individualised care plans to identify appropriate
catheterisation frequency, based on assessment of
their voiding problem through discussion, frequen-
cy- volume charts and ultrasound bladder scans for
residual urine. Some need to catheterise several
times per day, others less frequently. [XXXX cross
ref to neurological chapter]. Children at school need
a multi-professional assessment which may include a
continence advisor, paediatric community nurse or
school nurses, the child’s consultant, the child and
parents. With adequate training, suitable facilities
and supportive teaching staff many children are able
to carry out CIC themselves either on a toilet or from
a wheelchair. CIC has been shown to be a viable the-
rapeutic option for children with a large post-void
residual urine volume in the absence of any neurolo-
gical abnormality (Pohl et al. 2002). A literature
review conducted by Wyndaele (Wyndaele 2002)
indicated a wide variety of materials and techniques
used for intermittent catheterisation. The study
concluded that there was no one best technique or
material and that choice of both depend greatly on
the patient’s individual anatomic, social and econo-
mic status. Table VIII-5 provides some guidance on
patient education and troubleshooting for CIC.

Advantages of intermittent over indwelling cathe-
terisation

• Greater opportunity to reach own potential in
terms of self-care and independence..

• Less risk of common catheter-associated compli-
cations.

• Better protection of upper urinary tract from
reflux.

• Reduced need for equipment and appliances eg
drainage bags.

• Greater freedom for expression of sexuality.

• Improved continence is possible between cathete-
risations.
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An effective intermittent catheter has the following
characteristics:

MATERIAL:

• Soft for comfort.

• Minimal friction on insertion or removal.

• Sufficiently firm for easy insertion and mainte-
nance of lumen patency.

DESIGN:

• Smooth surface and edges to catheter eyes to
avoid tissue trauma on frequent catheterisation. 

• Shaped for easy passage through urethral
contours.

• Easy to hold and manipulate for those with limi-
ted dexterity.

• Easy to identify correct end for insertion and for
drainage, for those with visual impairment.

• Packaged to facilitate quick and efficient use and
disposal, to limit the impact of frequent catheteri-
sation on quality of life and time spent on bladder
care and the impact of temptations to compromise
on associated hygiene and infection control.

CATHETER MATERIALS AND SIZES

Background information on catheter materials, sizes
and aids to assist catheterisation has been presented

in the introductory section on catheters (see section
VIII.1). There is a continuing debate over whether
catheters designated for single use by manufacturers
should only be used once or whether ‘single use’ can
be interpreted as use by a ‘single patient’. Further
research on the appropriateness of washing and reu-
sing these catheters for a limited period of time is
required in order to be able to give clearer guidance
to patients and practitioners.

b) Quality of data

The majority of data on intermittent catheterisation
relates to catheter-associated infection and catheter
materials./.coatings. The following sources of data
were identified: one Cochrane review on ‘catheter
management policies for management of long-term
voiding problems in patients with neurogenic blad-
der’ (Jamison, Maguire & McCann 2004); five RCTs
on catheter materials/coatings; a variety of (largely)
cohort or case series studies on clinical effectiveness
/ complications. The majority of studies on catheter
coating focus on hydrophilic coated catheters and
have been conducted on products from one particu-
lar manufacturer.

c) Results

1. CATHETER-ASSOCIATED RISKS AND COMPLICATIONS

Wyndaele (Wyndaele 2002) examined complications
of intermittent catheterisation in a recent literature
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Table VIII-5. Intermittent catheterisation 

Patient education & support Guidance for common problems 

• Discussion of individual bladder dysfunction and reasons for CIC • Catheter will not go in at first attempt – relax for a 
while and try again a bit later; lubricate catheter (eg 

• Personal anatomy and identification of urethral orifice dipping in water); if necessary seek professional 
guidance

• CIC technique – comfortable position, frequency, observation • Catheter inserted into vagina by mistake – with
draw,  wash and re-insert

• Hygiene • Catheter will not come out – leave for a few 
minutes,  of patient’s technique relax and try to ‘let go’,

• Discussion of any psycho-sexual anxieties (body image, cough gently and withdraw catheter

sexual function etc) • UTI – report changes in urine (eg blood, sediment, 
smell). Know how to recognise signs of symptomatic 

• Single use v reusable catheters (cleaning, storing, re-use, disposal) infection and seek treatment and review of CIC
technique 

• Difficulties and what to do

• Dietary advice and avoidance of constipation

• Obtaining supplies

• Follow-up visits and consultations



review (82 studies). Urinary tract infection was the
most frequent complication and catheterisation fre-
quency and the avoidance of bladder over-filling
were recognised as important prevention measures.
Prostatitis was an identified risk in men but epididy-
mitis and urethritis were relatively rare. Trauma from
catheterisation was noted to occur regularly but las-
ting effects were more limited. The prevalence of
urethral strictures and false passages increased with
longer use of CIC but the study concluded that the
most important preventative measures are good edu-
cation of all involved in CIC, good patient com-
pliance, use of an appropriate catheter material and
good catheterisation technique.

2. CATHETER MATERIALS AND TISSUE TRAUMA

Hydrophilic polymers which can bind lubricating
liquids have been shown to reduce friction but any
relationship to catheter-associated infection is less
clear. Some hydrophilic-coated catheters are still
reportedly subject to urethral ‘sticking’. This may be
due to the catheter drying out during catheterisation
due to the osmotic gradient. Some manufacturers
have added a salt layer to the catheter surface to
enhance the osmolality and to equalize it with the
osmolality of human urine (Waller, Telander & Sul-
livan 1997). In Waller et al’s cross-over study of two
different coated catheters it was necessary to use
saline as a lubricator in place of water to reduce the
risk of urethral adhesion by one of the catheters. Key
studies are summarised in Table VIII-6. Catheter
names are included where they are clearly identified
in the original publications. No economic evalua-
tions were identified but Sutherland et al. (Suther-
land et al. 1996) noted that the Lofric hydrophilic-
coated catheter was approximately twice as expensi-
ve as a standard PVC catheter and was only appro-
ved for single use. These authors questioned whether
better patient satisfaction and decreased urethral irri-
tation could justify the greater expense but acknow-
ledged that for select individuals (particularly those
with a history of urethral trauma or sphincteric
spasm) a hydrophilic-coated catheter such as the
Lofric catheter offered significant advantages. In a
small scale (27 patients), randomised, cross-over
study in two centres to compare two coated catheters
(SpeediCath [Coloplast]) and Lofric [Astra Tech]
there were no significant differences in performance
of each catheter butcatheter but the SpeediCath
demonstrated statisitically significant benefit to
patients in terms of speed of use, ease of use and the
concept of water as an integral part of the packaging
of the catheter permitting easy lubrication (Pascoe &
Clovis 2001).

It has been claimed that the risk of urethral stricture
formation may be less when hydrophilic coated
catheters are used. Vaidyanathan et al. (Vaidyana-
than, Soni, Dundas & Krishnan 1994) studied the
degree of urethral inflammation by urethral cytology
in two groups on CIC: one using ordinary PVC
catheters with lubricant; the other using hydrophilic
coated catheters. The group using hydrophilic coated
catheters had significantly less urethral inflamma-
tion. Waller et al. (Waller et al. 1995) found no extra
stricture occurring in their patients using hydrophilic
catheters after a mean follow-up of seven years.
Although this data suggests some benefit in using
hydrophilic catheters to minimise stricture formation
in the long-term there is a need for further compara-
tive evidence. Hedlund et al. (Hedlund et al. 2001)
reviewed the literature on CIC (28 studies) and cal-
led for a prospective, randomized, long-term, multi-
centre study to address cost-benefit and cost effecti-
veness. Data on patient characteristics should inclu-
de age; gender; diagnosis of bladder dysfunction;
reason for CIC; physical and mental handicap;
manual dexterity; and previous treatments. Effect
parameters should include number of catheteriza-
tions; urinary tract infection (symptomatic or asymp-
tomatic); early and long-term urethral complications;
patient satisfaction, preferences; and drop-out rates.

3. CATHETER-ASSOCIATED INFECTION

The prevalence of UTIs associated with intermittent
catheterization varies widely in the literature. This is,
at least partially, due to the various definitions of
UTI based on bacteriuria alone (asymptomatic) or
symptomatic UTI (with or without clearly defined
criteria); evaluation methods used; different cathete-
rization techniques; different frequencies of urine
analysis; the administration or not of prophylactic
antibiotics; the group of patients studied etc. Baake
and Vollset (Bakke & Vollset 1993) followed 302
patients using CIC for a year and found three main
predictive factors of infection: high mean catheteri-
sation volume; low frequency of catheterisation; and
urine leaking in men with neurogenic dysfunction.
These authors also identified low age in both men
and women and non-self catheterisation in men as
predictive factors. Bacteriuria was a risk factor of
future clinical infection. Bakke et al. (Bakke,
Digranes & Hoisaeter 1997) re-surveyed 170 of
these 302 previously studied patients who had been
performing CIC since 1988. 91% were using the
low-friction LoFric catheter. The survey included a
questionnaire and urine culture over a two week per-
iod. 61% had bacteriuria defined as >= 104 cfu/ml
and in the preceding two weeks 35% were identified
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of having some sign of a clinical UTI. This was
significantly higher in women (40%) than men
(12.5%). Patients reporting a symptomatic infection
had a higher mean residual volume of 432 ml com-
pared to 353 ml in those without symptoms. The dif-
ference was significant only in women. Patients with
a frequency of <= 3/day catheters were less likely to
have sterile urine but this only reached statistical
significance in men (Level of Evidence 2). 

Biering-Sorensen et al. (Biering-Sorensen et al.
1999) studied 77 SCI patients on CIC after five years
and found that 81% had been treated for at least one
UTI, 22% had two-three UTIs/year and 12% had
four or more/year. The technique of IC used does not
seem to be a risk factor and Penders et al.  (Penders
et al. 2003) have found that, despite different cathe-
terization techniques used, the number of episodes of
clinically significant nosocomial urinary infections
is not different and the mean species turnover is the
same (Level of Evidence 2). 

4. URETHRAL STRICTURES AND OTHER COMPLICATIONS

Long-term follow-ups have shown that complica-
tions associated with CIC can occur, the most com-
mon being recurrent UTIs and urethral trauma (Wyn-
daele & Maes 1990); (Perrouin-Verbe et al. 1995).
Urethral bleeding is frequently seen in new patients
and occurs regularly in one third on a long-term basis
(Webb, Lawson & Neal 1990). Trauma of the urethra
- especially in men - can cause false passage. In neu-
rogenic patients on CIC, urethral trauma with false
passages has been treated effectively with six weeks
indwelling catheter use and five days antibiotics
(Michielsen & Wyndaele 1999) (Level of Evidence
3). The false passages disappeared on cystoscopy
and CIC could be restarted.

Perruoin-Verbe et al. (Perrouin-Verbe, Labat,
Richard, Mauduyt de la Greve, Buzelin & Mathe
1995) evaluated the overall incidence of complica-
tions of CIC in a population of 159 SCI patients. The
rate of lower urinary tract infection was 28% and
bacteriuria was 60%. Chronic pylonephritis was
never observed but the rate of epidymitis was 10%
and urethral stricture was 5.3%. These two compli-
cations increased with the number of years of perfor-
ming CIC. The authors also showed that patients
who developed strictures had a slightly higher cathe-
terization rate than those who did not. The incidence
of urethral strictures increases with a longer follow-
up and is also increased in men who have previously
used an indwelling urethral catheter. Wyndaele and
Maes (Wyndaele & Maes 1990) followed 75 patients

on CIC for a mean period of 7 years with a maximum
of 12 years, the majority using CIC for neurogenic
bladder. They found 11 urethral complications in 15
patients - mostly male - some of which were recur-
rent. Most events occurred after five years of CIC.
Günther & Clark (Gunther & Clark 2000) presented
results of a study of 230 men on CIC. In those who
had also used an indwelling urethral catheter at some
time there were urethral changes in 26.9% (3.7%
strictures). In men using CIC who had no history of
indwelling catheter the prevalence of urethral
changes was 16.9% (no strictures).

Formation of bladder stones has also been found to
be associated with long-term use of CIC (Chen,
Devivo & Lloyd 2001) (Level of Evidence 2). Bar-
roso et al. (Barroso et al. 2000) reported an increased
risk of developing bladder calculi in children perfor-
ming CIC based on the records of 403 children.
Stones were diagnosed in 28 patients. The incidence
was slightly higher in those with a Mitrofanoff
conduit but was not influenced by bladder augmen-
tation (Level of Evidence 3).

5. CATHETER MANAGEMENT STRATEGY AND CATHE-
TERISATION TECHNIQUE

Many studies have demonstrated the safety of CIC
compared to sterile intermittent catheterisation for
patients performing their own care. CIC in a hospital
setting is less well established but has been proposed
as an option worthy of consideration and further
researched by King et al. (King et al. 1992) and Prie-
to-Fingerhut et al. (Prieto-Fingerhut, Banovac &
Lynne 1997). King et al. studied 46 hospitalized SCI
patients not receiving prophylactic antibiotics and
undergoing intermittent catheterisation. Patients
were randomized to either clean (use of sterile new
catheter at the beginning of each day) or sterile
groups of equal size. Catheterizations were perfor-
med at least six-hourly. Infection was defined as >=
105 cfu/ml, or >=104 cfu/ml and fever >=100oF.
Overall results showed that 28 patients (60.9%)
developed significant bacteriuria. The method of
catheterization did not influence development of
bacteriuria (p=0.55) or symptomatic UTI (p=0.7).
King et al. concluded that the data support the use of
clean intermittent catheterization under the condi-
tions used in the study, including the use of a sterile
catheter each day and careful monitoring of infection
and technique (Level of Evidence 2). Prieto-Finge-
rhut et al. (Prieto-Fingerhut, Banovac & Lynne 1997)
conducted a prospective RCT and cost-benefit analy-
sis on the effect of sterile and non- sterile intermit-
tent catheterisation on the incidence of urinary tract
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infection (based on analysis of weekly urine
samples) in 29 patients after SCI. They found a UTI
incidence of 28.6% in the sterile intermittent cathe-
terisation group compared to 42.4% incidence in the
non-sterile group. This difference was not statistical-
ly significant although the study is limited by its
sample size. The cost of antibiotic use for the sterile
group was only 43 % of the cost for those in the non-
sterile group. However the cost of the sterile IC kits
was 371% of the cost of the kits used by the non ste-
rile group bringing the total cost of the sterile pro-
gram to 277% of the non-sterile program. The
authors conclude that determination of more precise
comparison of cost-effectivenss of sterile versus
non-sterile intermittent catheterization should inclu-
de consideration of other factors related to treating
UTIs such as requirement for more intensive nursing
care, and days lost from rehabilitative therapy, which
are less easily measured (Level of Evidence 2).

Schlager et al. (Schlager, Clark & Anderson 2001)
compared the use of a single-use sterile catheter for
each void with reuse of a cleaned catheter for 5 voids
prior to discarding. In a cross-over study with 10
children with neurogenic bladders in which each
catheter regime was tested for a four month period
the frequency of bacteriuria was no different and
remained at 75%. Two patients in each group deve-
loped symptomatic UTIs (Level of Evidence 2). 

An alternative design approach has used a urethral
introducer tip that protects the catheter from conta-
mination of the first 1.5cm of the urethra. This sys-
tem (O’Neil catheter) includes a plastic sheath with
prelubricated plastic sleeve. Bennett et al. compared
the O’Neil catheter with introducer to one without
and found a significant decrease in symptomatic uri-
nary tract infection in SCI patients (Bennett et al.
1997). Retrospective reviews have suggested the
O’Neil catheter results in a decrease in infection in
hospitalized patients.

6. CATHETER CLEANING FOR RE-USE

Catheters are often reused many times, up to weeks
and months. Methods of cleaning or re-sterilising
include soaking in a variety of antiseptic solutions or
boiling water or microwave sterilisation. Kurtz et al.
(Kurtz, Van Zandt & Burns 1995) compared three
home cleaning methods used by patients performing
CIC and found all of the following to be effective:
0.6% hydrogen peroxide; bleach in a 1:4 solution
with tap water; and betadine in a 1:2 solution with
tap water. None of the cleaned catheters showed
detectable bacterial growth for 48 hours after the
cleaning procedure was performed (Level of Eviden-

ce 4). Lavallee et al. (Lavallee et al. 1995) also com-
pared the effectiveness of hydrogen peroxide, vine-
gar, dishwashing detergent, and tap water alone to
clean catheters contaminated with Pseudomonas
aeruginosa and Escherichia coli. They also examined
the effect of immediate rinsing and drying before
cleaning. Results indicated that rinsing and drying
immediately after use was the most effective at redu-
cing bacteria to near zero (Level of Evidence 4).
Microwave sterilization has been advocated by
some, but has not been adequately evaluated. 

A study by Sherbondy et al. (Sherbondy et al. 2002)
showed that even where standardized instructions
(both verbal and written) were provided, microwave
sterilization techniques by patients performing CIC
varied considerably. Many patients surveyed did not
follow the study instructions recommending sterili-
zing used catheters on a daily basis, cleaning with
soap and water and air drying before inserting into a
microwave oven on a paper towel. Microwaving on
high for six minutes on a rotation table was recom-
mended together with a heat sink (one cup of water
in a microwave safe container be placed in the
microwave to absorb extra heat). Catheter melting
was reported by 63% and was significantly associa-
ted with the absence of a rotation table.

7. COMPARISONS BETWEEN INTERMITTENT AND IND-
WELLING CATHETERISATION

A systematic review of risk factors for UTI in adults
with spinal cord dysfunction was published by She-
kelle et al. (Shekelle et al. 1999). Twenty two studies
met the inclusion criteria for evaluation but the
authors noted that many had important methodologi-
cal deficiencies. They found two studies that provide
evidence supporting increased bladder residual volu-
me as a risk factor. Patients on intermittent catheteri-
sation had fewer infections than those with indwel-
ling catheters. 

They found conflicting evidence over the value of
sterile or “non touch” catheter techniques compared
with CIC. Shekelle et al. reported there was insuffi-
cient evidence to assess risk due to psychological,
behavioural and hygiene factors, sex, level of func-
tion and time since injury.

In the study by Gunther and Clark (Gunther & Clark
2000) (reported above) the results of 230 men on
CIC were also compared with those of 311 men not
using CIC. Of those with a history of using an ind-
welling catheter the prevalence of urethral changes
was 25.4% (2.5% strictures). This was similar to the
prevalence in those using CIC with a previous histo-
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ry of indwelling catheter use. In those with no histo-
ry of indwelling catheter the prevalence of urethral
changes was 17.9% (1.5% strictures) and this was
also similar to the CIC group with no history of ind-
welling catheter. This study suggests that an indwel-
ling catheter has a greater influence on urethral
changes and stricture than CIC (Level of Evidence
3).

Patel et al. (Patel, Watts & Grant 2001) examined the
outcomes of different forms of urinary drainage for
men with acute urinary retention. After a short period
of indwelling urinary catheterization patients were
taught to use CIC (34 men). Patients who failed this
were re-catheterised and taught to manage a valve or
failing this a leg bag (16 men) and then discharged
home. The CIC group had a higher rate of sponta-
neous voiding (56% v 25%) and a lower incidence of
UTI (32% v 75%). At TURP 20% in the CIC group
had a UTI compared to 69% in the indwelling cathe-
ter group. Patients using CIC preferred it and had
fewer complications. The authors concluded that
CIC was well accepted by those patients who were
able to manage the technique, resulted in fewer UTIs
and should be considered in patients presenting with
acute retention.

d) Summary

CIC is the optimum method of urinary drainage in
patients with neurogenic bladder dysfunction and
others with problems of bladder emptying. It can be
taught to patients of all ages who have sufficient
manual dexterity and motivation to manage the tech-
nique. The most common reason for failure is lack of
motivation. Urinary tract infection is the most fre-
quent complication and the most important preventa-
tive measures for all complications are good educa-
tion of all involved in CIC management, good
patient compliance, use of an appropriate catheter
material and good catheterisation technique.

Hydrophilic-coated catheters confer benefits in
terms of comfort and minimised tissue trauma com-
pared to non-coated catheters (Level of Evidence
2/3) but evidence of benefit in relation to urinary
tract infection is less clear. CIC has been shown to
have benefits over indwelling catheterisation:

• Less urethral inflammation (measured by cytolo-
gy) than urethral indwelling catheterisation.
(Level of Evidence 2/3)

• Lower incidence of bladder stones than indwel-
ling catheterisation. ( Level of Evidence 2)

e) Recommendations 

6. CATHETER VALVES

a) Background

Catheter valves can provide a discreet alternative to
conventional urine drainage bags and offer potential
for maintenance of bladder tone and capacity for
appropriate patients. The valve is a small device
connected to the catheter outlet in place of a bag.
Closure and opening the valve allows bladder filling
and intermittent drainage rather continuous drainage
into a bag. Valves are available in a variety of desi-
gns (Fig VIII-10) ranging from simple inexpensive
types (less than £2 each) used for up to a week, to
more expensive, complex, forms which last longer
and which may permit one handed action (around
£19 each). Most valve designs can be attached to a
drainage bag at night to allow free drainage while the
patient sleeps. A spigot is not a suitable alternative to
a valve since it must be removed from the catheter to
allow drainage thereby breaking the ‘closed system’.
Patients must be able to manipulate the valve mecha-

• Clean intermittent catheterisation (CIC) is a
treatment of choice for those with ongoing
bladder emptying problems and residual urine
> 100ml (Grade of Recommendation A).

• Technique can be taught to all ages. Appropria-
te education and ongoing support are needed
(Grade of Recommendation C/D).

• An external lubricant or lubricant-coated cathe-
ter is recommended to minimise urethral trau-
ma (Grade of Recommendation B).

• Frequency of catheterisation needs to be based
on individual need, to prevent over-filling of
bladder (Grade of Recommendation C).
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nism and empty the bladder regularly to avoid over-
filling, with accompanying risks of back pressure on
the upper urinary tract. Valves are generally inappro-
priate for patients with poor manual dexterity, poor
bladder capacity, detrusor overactivity, ureteric
reflux, renal impairment or cognitive impairment.

b) Quality of data

There is relatively little research-based literature on
catheter valves with much of the evidence supporting
beneficial effects derived from the level of expert
opinion. Concerns over possible increased risk of
infection associated with valves have not been reali-
sed although there is a paucity of research in this
area. The flushing mechanism resulting from bladder
filling and emptying may be expected to contribute
to reduction in problems of encrustation and blocka-
ge but, again, research evidence is lacking. There is
stronger evidence of benefits in terms of patient
comfort and independence since this is a common
finding in most studies. Five studies comparing a
catheter valve with standard drainage (leg bag) were
identified. Three (Woods, McCreanor & Aitchison
1999); (Rowley et al. 1995); (German et al. 1997)
were cross-over designs (with 28, 16 and 18 subjects
respectively) (Level of Evidence 3) and two
(Lewington et al. 1989); (Wilson, Sandhu & Kaisary
1997) randomized their sample of 100 subjects to
either catheter valve or standard drainage (Level of
Evidence 2).

c) Results

None of the studies identified any significant diffe-
rence in urinary tract infection and a majority found
a high level of preference or acceptability of catheter
valves (>72%). There were no differences in repor-
ted incidence of bladder spasms or discomfort;
however, there was a higher incidence of nocturnal
frequency and episodes of bypassing with valves. It
was suggested that a combination of a valve during
the day and free drainage at night through an open
valve connected to a drainage bag could be an appro-
priate management strategy.

In Woods et al’s small scale study (Woods, McCrea-
nor & Aitchison 1999) 28 patients from two dia-
gnostic groups (bladder outflow obstruction secon-
dary to prostatic disease, n=16; or neurogenic dys-
function, n=12) completed eight weeeks in the trial
with conventional catheter drainage before being
randomised to drainage with one of two different
valves, either Uroflow (Simcare) or Flip-flo (Bard).
Patients’ ages ranged from 36-81 years with a mean
of 73 years. There is no indication whether patients
were on free-drainage overnight. There was a drop

out rate of close to 30% during the valve phase of the
trial with 50% of these being neurogenic patients
experiencing bypassing. There were no significant
differences between patient preferences, quality of
life (Nottingham Health Profile) or adverse-event
scores. The authors concluded that the concept of a
trial comparing valves with conventional drainage
may be flawed since patients with catheters need to
be considered as individuals and, instead of compa-
ring drainage systems to find which is ‘best’, it will
always be important to find what is most suitable for
each individual.

Several studies have evaluated a single valve design
(Doherty 1999); (Addison 1999) but only one has
compared a broad range of valve designs (Fader et al.
1997). Fader et al. undertook a comparative evalua-
tion of the seven catheter valves available on the UK
market in 1996. Each valve type was tested for one
week by between 19 and 36 subjects, followed by
completion of a product evaluation questionnaire.
Performance scores (and costs) varied widely bet-
ween products but critical characteristics were: being
easy to manipulate, leak-free, and inconspicuous.
The authors concluded that prescribers need to be
aware of the strengths and limitations of different
valves for appropriate product selection. (Level of
Evidence 3).

d) Summary 

e) Recommendations

• A catheter valve can provide an effective
means of catheter drainage following appro-
priate patient assessment (Grade of Recom-
mendation B).

• A combination of a valve during the day and
free drainage at night through an open valve
connected to a drainage bag could be an appro-
priate management strategy (Grade of Recom-
mendation D).

• Catheter valves provide a well-accepted system
of bladder emptying for suitable patients who
are able to manipulate the valve mechanism
and empty the bladder regularly to avoid over-
filling (Level of Evidence 2). 

• There is no evidence of increased risk of urina-
ry tract infection with valves compared to
conventional drainage systems (Level of Evi-
dence 2). 

• Valves may promote maintenance of bladder
tone and capacity (Level of Evidence 4).
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7. QUALITY OF LIFE FOR PEOPLE WITH IND-
WELLING CATHETERS

Incontinence in catheter users is often related to neu-
rogenic bladder and urinary retention, and use of an
indwelling catheter is often a last choice after having
tried condom, intermittent self catheterization, and
other voiding treatments. Quality of life for people
with indwelling urinary catheters has not been ade-
quately studied. Only one RCT and one Cochrane
Review were found that relate to the topic; the other
studies provided Level 4 evidence from case series
reports. Most research was qualitative or descriptive,
aimed at understanding the nature of catheter-related
issues and patient concerns. There is an over-abun-
dance of clinical articles with expert opinion being
the dominant form; these were not reviewed.

a) Quality of data

There is one RCT (Roe 1990b); Level of Evidence 1-
2); one Cochrane review (Jamison, Maguire &
McCann 2004) - Level of evidence 1); three case
series reports focusing on people with indwelling
catheters (Fraczyk, Godfrey & Feneley 2003);
(Saint, Lipsky, Baker, McDonald & Ossenkop 1999);
(Wilde 2002a; Wilde 2002b), (Wilde 2003a; Wilde
2003b)- Level of evidence 4); and five case series
reports including people with catheters (Jakobsson,
Hallberg & Loven 2000); (Pateman & Johnson
2000); (Roe & May 1999); (Seymour 1998); (Zom-
mick et al. 2003)(Level of Evidence 4).

b) Results 

Only one Cochrane review was found that related to
quality of life in people with neurogenic bladder.
This review compared different forms of catheters
(indwelling and external (ie sheath / condom devi-
ce)) to alternative management approaches. Out of
400 studies reviewed, no trials met the inclusion cri-
teria of either randomized or quasi-randomized
controlled trials. (Jamison, Maguire & McCann
2004) (Level of Evidence 1).

In the only RCT, an older study by Roe (Roe 1990a)
with 45 people showed that an educational booklet
for catheter wearers significantly improved know-
ledge and acceptance of the catheter. Though the
implications for this type of intervention are positive,
the study has not been replicated, and the sample was
small (Level of Evidence 1-2) 

There are no instruments measuring quality of life in
people with urinary catheters. Research reports in
people with long-term catheters have identified
issues related to sexuality, shame and stigma, embar-
rassment, loss of control of bodily function, remin-
ders of illness/mortality, and the inconvenience and

worries of catheter-related problems. Yet catheter
users also acknowledge its benefits of freedom from
wetness, convenience, and its utility in promoting
urine drainage. Some studies of incontinence include
catheter wearers; most do not. Moreover, reports
focused on incontinence that do include individuals
with catheters may not adequately describe the
sample with respect to the device, thus confounding
interpretations. 

The following topics were found addressing QoL in
indirect or partial ways for populations with indwel-
ling catheters: 1) drainage bag and impact on daily
life (Fraczyk, Godfrey & Feneley 2003); 2) role of
education on acceptance of the catheter (Roe 1990a);
3) men’s and their nurses preferences for condom or
indwelling catheters (Saint, Lipsky, Baker, McDo-
nald & Ossenkop 1999); 4) lived experience of long-
term urinary catheterization (Wilde 2002a ; Wilde
2002b;Wilde 2003a; Wilde 2003b). Studies which
included some subjects with catheters and some
without catheters were related to 1) prostate cancer
(Jakobsson, Hallberg & Loven 2000); 2) prostatecto-
my for BPH (Pateman & Johnson 2000); 3) inconti-
nence and sexuality (Roe & May 1999); 4) rehabili-
tation and incontinence (Seymour 1998); and 5)
lower urinary tract reconstruction in cervical spinal
cord injury patients (Zommick, Simoneau, Skinner
& Ginsberg 2003) (Level of Evidence 4). 

In a phenomenological study of the lived experience
of 14 long-term catheter wearers, Wilde (Wilde
2002b) used the metaphor of flowing water to cha-
racterize the lived experience with a long-term uri-
nary catheter. This study did not address QoL in a
direct way, but study participants talked about issues
that mattered to them in describing their experiences,
many of which had a direct impact on QoL. People
talked about the force of urine flow, the weight of the
urine bag, and the sound of urine sloshing around in
the bag. They spoke of how they learned to pay
attention to urine flow to prevent urine accidents,
and though feeling vulnerable because of disruptions
that it could cause, they also acknowledged that kee-
ping urine flowing was critical to their well being.
Living with the catheter was described also as a
swing back and forth between stigma when it contri-
buted to embarrassment or shame and acceptance
when it was working right and did not cause pro-
blems. The catheter became a source of embarrass-
ment during catheter changes, bag emptying, and
when it leaked or spilled in public (Wilde 2003a).
People used planning and great care when going out
(e.g., mapping out the toilets) to prevent urine acci-
dents (Wilde 2002b). They were bothered also by
their lack of bodily control, the monotonous care,
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and how it was a reminder of their condition and
mortality. Leaking, blocking, and urinary tract infec-
tion were persistent problems that interfered with
daily activities. (Wilde 2002a), (Wilde 2003b) (Level
of Evidence 4). Acceptance and non-acceptance of
illness was also one of the major themes in a study
by Jakobsson et al. (Jakobsson, Hallberg & Loven
2000) of experiences of men with prostate cancer,
many of whom were treated with a urinary catheter.
The study focused on issues of micturation, treat-
ment with an indwelling catheter, and sexual life.
The catheter contributed to feelings of shame, excess
hospital visits for complications, and with other
treatments for cancer, an end to sexual activity
(Level of Evidence 4).

Issues related to sexuality were dominant in several
studies. Using a catheter compounded changes in
sexual life caused by illness or injury (Seymour
1998); (Wilde 2003a). Embarrassment was also a
common experience stemming from exposure to the
opposite sex, the visibility of the urine bag, and
unpredictability of urine accidents (Pateman & John-
son 2000); (Seymour 1998); (Wilde 2002a) (Wilde
2003a). Male-female sensitivities during catheter
insertion by a person of the opposite sex were noted
also in men (Pateman & Johnson 2000) and in both
sexes (Wilde 2003a). In addition, care providers did
not seem to give enough information about sexuality
and how to adapt to a catheter, and many catheter
users said they needed this information (Wilde
2003a) (Level of Evidence 4).

Complications of autonomic dysreflexia (AD) for
people with spinal cord injury had an impact on qua-
lity of life. In a qualitative study of incontinence and
sexuality by Roe and May (Roe & May 1999), a man
was traumatized by negative attitudes of others who
thought he was perverted because he needed help
disentangling twisted drainage tubing to try to pre-
vent AD from blocked urine flow. In Wilde’s study
(2002b), several people complained that care provi-
ders did not know much about AD and often dismis-
sed their anxiety and concerns (Wilde 2002a).

Studies have also examined quality of life issues
related to practical aspects of living with the catheter.
In a pilot study of patient preferences for urine bag
placement using a mailed questionnaire (n=59),
almost 25% said that wearing a bag had a negative
affect on everyday living (Fraczyk, Godfrey & Fene-
ley 2003). Concealing the bag was preferred by 89%
and, surprisingly, some people wanted their bags pla-
ced differently than they currently were positioned
(Level of Evidence 4).

Quality of life was addressed in a study of male
patients (n=104) and their nurses (n=99) in which
preferences were compared for indwelling catheters
and sheaths. Among users, sheaths were considered
less painful / more comfortable and they interfered
less with activity. Nurses, though acknowledging
that sheaths fell off more and took more of their time,
also thought that condom catheters were easier for
their patients and more comfortable (Saint, Lipsky,
Baker, McDonald & Ossenkop 1999). One study
suggested that surgery for people with cervical SCI
may be an alternative for people with indwelling
catheters, and it may improve their quality of life. In
a study of long-term outcomes for people with cervi-
cal SCI who went through lower urinary tract recons-
truction, satisfaction was reported as very positive
postoperatively in 76% of the sample of 28 indivi-
duals, and 80% reported improved quality of life.
Twenty of 21 were then able to manage with inter-
mittent catheterization (self or a family member)
(Zommick, Simoneau, Skinner & Ginsberg 2003)
(Level of Evidence 4). 

c) Summary

d) Recommendations 

Quality of life measures need to be developed for
this population of people who may have different
needs than others with incontinence. Existing qua-
lity of life instruments for incontinence might be
modified using findings from qualitative and des-
criptive research with catheter users. Studies of
incontinent people that include catheter users
should present data in ways that give the reader
information about this sub-population. Roe’s study
(Roe 1990a) showing that education can enhance
acceptance of the catheter may be a suitable pro-
ject for replication.

Quality of life for people with urinary catheters
has not been studied adequately (no RCTs or
Cochrane reviews). Limited reports of descriptive
and qualitative research (Level of Evidence 4)
suggest that major QoL issues involve stigma
related to exposure and urine accidents, sexuality,
and acceptance / non-acceptance of the catheter.
Other concerns include disruptions in daily activi-
ties because of catheter problems (e.g., blocking,
leaking, UTI, dislodgement), catheter associated
discomfort, and a lack of knowledge in caregivers
(professional and lay) of autonomic dysreflexia in
those with SCI.
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8. RESEARCH PRIORITIES

a) General • Epidemiological studies of catheter-associated
infection in primary and community care. 

• Frequency of catheter changes – does the fre-
quency of regular re-catheterisation make a dif-
ference to UTI and other complications

• Catheter materials resistant to microbial bio-
film formation

• New approaches to disruption of the biofilm

• Clinical evaluation of acidic ‘catheter mainte-
nance’ in managing recurrent catheter encrusta-
tion and reducing build up of encrusting mate-
rial

c) Intermittent catheters

• Further studies on the risks/benefits of single
use catheterisation (new catheter used at each
insertion) versus single patient use (patients
cleans, stores and re-uses the same catheter for
several days) for patients whose long-term
bladder management is by CISC or CIC.

d) Catheter valves

• Investigation of effect of catheter valves on
incidence and frequency of catheter encrusta-
tion and blockage

• Cost-effectiveness studies of disposable versus
re-useable valves 

• Studies designed to demonstrate if catheter
valves promote maintenance of bladder tone
and capacity

• Further examination of combination manage-
ment strategies such as valve during the day
and free drainage overnight

e) Quality of life

• Identification of appropriate quality of life indi-
cators/criteria and measures for catheterised
patients. 

• Development of a quality of life measurement
instrument including both subjective measures
and objective measures such as frequency of
catheter blockage, catheter-associated infec-
tion, hospitalization, unplanned catheter
changes. Adequacy of equipment, knowledge
about self care, working with caregivers in
catheter management and effects on sexual
activity might also be included.

• Despite much published research, catheter stu-
dies have been hampered by methodological
weaknesses. There is a need for agreement on
key criteria to permit robust comparisons bet-
ween studies: (i) criteria for symptomatic UTI,
(ii) significant bacteriuria in a catheterised
patient, (iii) standardised time frames for follo-
wing patients in studies of catheter-associated
infection eg 48h, 5 days, 7 days, 14 days 21
days etc (iv) documentation of the use of anti-
biotics prior to and during a study eg preopera-
tively in surgery or commencement of antibio-
tics for other conditions during the study, (v)
patient follow-up to include bacteriuria post
catheter removal.

• Better adherence to CONSORT guidelines (Alt-
man et al. 2001) eg double blind randomization
with appropriate power calculations, intention
to treat analysis with inclusion of study drop-
outs

• Need for clinical studies which are adequately
powered to detect clinically and economically
important endpoints in addition to more easily
measured surrogate endpoints such as bacteriu-
ria.

• Comparative studies of different patient groups
eg. males and females, different age groups,
patients at home and those in institutional care,
including quality of life measures.

• Further research on development of biomate-
rials that resist microbial adherence and biofilm
formation and /or prevent catheter-associated
bacteriuria in the long-term as well as short-
term

b) Indwelling catheters 

• To ascertain the significance of asymptomatic
bacteriuria in short-term catheterised patients
and the potential long-term effects in long-term
catheterised patients.

• Studies comparing catheterisation techniques
eg suprapubic and urethral catheters, on cathe-
ter-associated infection and other risks or poten-
tial benefits

• Better prospective data on long-term sequalae
eg ongoing symptoms, strictures, calculi, blad-
der cancer. 
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Cochrane catheter-related reviews completed,
undergoing revision or nearing completion

• Short term urinary catheter policies following uro-
genital surgery in adults (Phipps 2004).

• Policies for removal of indwelling urethral cathe-
ters for short-term management of voiding in
adults and children (Fernandez & Griffiths 2004). 

• Types of urethral catheters for management of
short-term voiding problems in hospitalized adults
(Brosnahan, Jull & Tracy 2004). 

• Urinary catheter policies for short-term manage-
ment of voiding in hospitalized adults. (Niel-
Wiese et al., 2003 in progress).

• Urinary catheter policies for long-term manage-
ment of voiding in adults (Niel-Weise & van den
Broek 2004). 

• Catheter policies for management of long-term
voiding problems in patients with neurogenic
bladder (Jamison, Maguire & McCann 2004).

• Methenamine hippurate for preventing urinary
tract infections (Lee, Bhuta, Craig & Simpson
2004). 

• Washout policies for management of long-term
voiding problems in catheterised adults (Mooney
et al., 2004 in progress).

• Indwelling bladder catheterisation as part of post-
operative care for caesarean section (Page, Bun-
tinx & Hanssens 2004).

The broader issues of faecal incontinence are dealt
with comprehensively in chapter XXXX while this
chapter deals with products for preventing or mana-
ging faecal incontinence. They fall into three main
categories: 

• products that aim either to prevent or contain lea-
ked stool.

• products that seek to prevent or mask the offensi-

ve odour that occurs from leaked stool or flatus.

• products for preventing or treating perianal skin
damage associated with faecal incontinence (one
of the primary complications of faecal incontinen-
ce and an important part of care). 

Products dealing with skin health and odour are
covered in sections DI and D2, respectively, while
products for preventing or containing faecal inconti-
nence are covered in this section (apart from absor-
bent pads, which are included in section BIII).

• Products fall into three groups:

• Plugs to prevent leakage of faeces.

• Devices to channel faeces from the rectum into a
storage container.

• Absorbent pads to contain leaked faeces (see sec-
tion 3).

An anal plug (Fig I-1) consists of a foam, cup-sha-
ped plug that is collapsed and held by a film for
insertion; the plug opens when the film comes in
contact with the moist rectal mucosa (Mortensen &
Humphreys 1991); (Norton & Kamm 2001). It is
inserted like a suppository using a lubricant gel. It
has a string for removal or it can be expelled by rai-
sing intra-abdominal pressure and pushing like
during normal defaecation. The anal plug has been
used mainly by people who live in the community
and are independent in managing faecal incontinen-
ce and toileting.

By contrast, devices for channelling faeces from the
rectum to a storage container are used primarily by
people who are acutely ill, critically ill, bedridden, or
in long-term care institutions and receive assistance
in incontinence management and toileting by caregi-
vers (Kim et al. 2001); (Duso 1992); (Hanlon &
Cofone 1996); (Ross 1993). These devices do not
prevent faecal incontinence and are used primarily
for preventing or treating skin damage associated
with faecal incontinence. They include rectal tubes,
catheters, trumpets, and pouches (Fig I-1).

Rectal tubes and catheters are inserted into the rec-
tum and drain faeces through openings at their proxi-
mal end into a collection bag. Sometimes a balloon
slightly distal to the proximal tip is inflated with the
aim of preventing leakage of faeces around the
catheter and to retard inadvertent expulsion of the

I. PRODUCTS TO PREVENT OR
CONTAIN LEAKED STOOL

C. PRODUCTS FOR 
PREVENTING OR 

CONTAINING FAECAL
INCONTINENCE

APPENDIX VIII-1:  
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tube during defaecation (Kim, Shim, Choi, Ahn, Jang
& Shin 2001). This arrangement works best with
liquid stool which is most likely to be able to flow
without blocking the drainage lumen (Freedman
1991); (Ross 1993). Cutting the tip of the catheter off
at an angle to facilitate drainage of stool of thicker
consistency has been reported (Bosley 1994). A rec-
tal tube / catheter is contraindicated in patients who
have intestinal mucosal disease, immunosuppres-
sion, gastrointestinal bleeding or bleeding tenden-
cies, recent myocardial infarction or prostate surgery
(Beitz 1997); (Bosley 1994). Use of a rectal tube
with or without inflating the balloon is controversial
because of concerns of perforating the rectum, dama-
ging the anal sphincter or rectal mucosa, stimulating
intestinal secretion worsening diarrhoea and thus
incontinence (Freedman 1991); (Bosley 1994);
(Rainville 1987). Critically ill patients, who often
receive a rectal tube, may be at greater risk for intes-
tinal ischemia and rectal damage because they expe-
rience shunting of blood from the gastrointestinal
tract during shock or low perfusion states.

A rectal trumpet is a nasopharyngeal airway that is
inserted into the rectum and connected to a collection
bag at its distal end. The flange end of the trumpet is
inserted into the rectum (Grogan & Kramer 2002). A
possible advantage of the rectal trumpet over a rectal

tube is that it is shorter and has less contact with the
rectal mucosa, so limiting the area of possible dama-
ge. Other limitations are similar to those for the rec-
tal tube / catheter regarding risk of expulsion from
forceful valsalva movements and dislodging during
linen changes or from tugging on the collection bag
(Grogan & Kramer 2002). Nasopharyngeal airways
that can be used as a rectal trumpet are produced by
several manufacturers.

A rectal pouch consists of a pliable wafer, which has
an opening at its centre, an adhesive on the body
side, and a collection bag on the other. The wafer
adheres to the perianal skin. The bag has a resealable
port at its distal end through which faeces can be
drained without the need to remove the wafer from
the skin. The port can also be connected to a larger,
gravity drainage bag. Some pouches have a small
folded flap that allows flatus to escape so that it
doesn’t inflate and rupture the bag. The pouch avoids
the risks of rectal or sphincter damage associated
with the rectal tube or trumpet. If used without the
additional drainage bag, it can collect leaked stool of
any consistency without clogging. A limitation of the
rectal pouch is difficulty in applying it on people
who have a small space or severe oedema between
the anus and vagina or scrotum. Other reported
disadvantages include difficulties in maintaining the
seal (especially when the perianal skin is already
damaged); break of the seal when repositioning the
patient; and skin tears by traumatic removal of the
adhesive (Grogan & Kramer 2002); (Hanlon &
Cofone 1996).

1. QUALITY OF DATA

There have been three published evaluations of anal
plugs for controlling faecal incontinence in adults
and one in children. Two of the adult studies and the
pediatric study had a single group, repeated mea-
sures design (Mortensen & Humphreys 1991); (Nor-
ton & Kamm 2001); (Pfrommer et al. 2000), and the
third report in adults was a case series (Christiansen
& Roed-Petersen 1993). All of the studies in adults
evaluated plugs from the same manufacturer (Colo-
plast, Denmark). The study in children compared the
Coloplast device with one by Med.SSE-System,
Germany. The clinical evaluation of another brand of
anal plug (Kim, US Patent 5 569 216, apparently not
currently commercially available) with bedridden
patients with diarrhoea, constipation or loose stools
did not investigate faecal incontinence as an outcome
(Kim, Shim, Choi, Ahn, Jang & Shin 2001). There
has also been one published evaluation of a rectal
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Figure I-1. Anal plugs (top left), a rectal trumpet in posi-
tion in the rectum (bottom left) and a faecal pouch (right).



trumpet using a case series design (Grogan & Kra-
mer 2002); no comparison group or pre-post mea-
sures were included. 

2. RESULTS

The three evaluations of anal plugs by adults invol-
ved relatively small cohorts of adult ambulatory sub-
jects, mostly women. One sample had 10 subjects
(Mortensen & Humphreys 1991); the second had 14
(Christiansen & Roed-Petersen 1993); and the third
had 34 subjects of whom 20 completed the study
(Norton & Kamm 2001). In two studies, subjects
were incontinent of both solid and liquid stool (Mor-
tensen & Humphreys 1991); (Christiansen & Roed-
Petersen 1993) while the nature of the subjects’
incontinence in the third was not reported (Norton &
Kamm 2001). The cause of faecal incontinence
varied in all three studies and included spina bifida,
spinal injury, post-surgical incontinence, sphincteric
injury, and obstetric trauma. In the paediatric study,
61% of 38 children (ages 6 to 15 years), completed
the study; eight children had overflow incontinence
due to constipation (Pfrommer, Holschneider, Lof-
fler, Schauff & Ure 2000). Faecal incontinence was
measured by self-report using a daily stool diary
before using the plug and during plug use for one
(Mortensen & Humphreys 1991), two (Norton &
Kamm 2001) or four weeks (Christiansen & Roed-
Petersen 1993). A questionnaire was used in the pae-
diatric study after use of the two anal plugs for three
weeks each (Pfrommer, Holschneider, Loffler,
Schauff & Ure 2000). The main reported outcome
measures were: the number of episodes of faecal
incontinence per number of anal plugs used due to
self removal or need for defecation (Mortensen &
Humphreys 1991); the number of patients experien-
cing no fecal incontinence (Christiansen & Roed-
Petersen 1993); (Norton & Kamm 2001) or impro-
ved fecal incontinence (Norton & Kamm 2001)
when using the plug; and the number of patients able
to retain 150 ml of viscous fluid using the plug
(Christiansen & Roed-Petersen 1993). The percenta-
ge of participants lost to follow-up was 10% (Mor-
tensen and Humphreys), 39% (Pfrommer), 68%
(Norton and Kamm), and 80% (Christiansen and
Roed-Petersen). 

Of the adults who tolerated wearing the plug, it pre-
vented fecal incontinence in 83% (Christiansen &
Roed-Petersen 1993); 50% (Mortensen & Hum-
phreys 1991); and 64% (Norton & Kamm 2001) of
cases (Level of Evidence = 3 for all three studies). In
one study, a further 20% reported an improvement in

faecal incontinence but not complete prevention
(Norton & Kamm 2001). Eighty-six percent of per-
sons were able to retain 150 ml of viscous fluid while
the plug was inserted (Christiansen & Roed-Petersen
1993). An associated problem reported in one study
was that the string used to remove the plug became
damp and soiled after four hours of use (Norton &
Kamm 2001). The plug slipped out in 43% of
patients in one study (Christiansen & Roed-Petersen
1993) and approximately 20% of plug uses in a
second (Mortensen & Humphreys 1991). In children,
the anal plug prevented faecal incontinence in 68%.
One plug (polyurethane foam) was lost during wear
by approximately one-third of children, and the other
plug (polyvinyl alcohol) was lost by approximately
two-thirds of them (Pfrommer, Holschneider, Lof-
fler, Schauff & Ure 2000). 

Discomfort was reported by 71% (Christiansen &
Roed-Petersen 1993) and 70% (Norton & Kamm
2001) of adult subjects while the adults in the third
study (Mortensen & Humphreys 1991) reported dis-
comfort during 10-19% of plug uses. There was no
association between comfort of the plug and anorec-
tal sensitivity during anal-rectal physiology tests
(Norton & Kamm 2001). Despite efficacy, 64% of
the subjects in two of the studies (Christiansen &
Roed-Petersen 1993); (Norton & Kamm 2001) said
they would not continue to wear the plug. Two of the
children who withdrew from the study had complai-
ned of discomfort (Pfrommer, Holschneider, Loffler,
Schauff & Ure 2000). A “feeling of pressure” while
wearing the plug was reported in 39% of children
(Pfrommer, Holschneider, Loffler, Schauff & Ure
2000). It was not evident from the report whether the
children were asked about “discomfort” or “pain”
while wearing the anal plug. Adults rated all three
anal plugs that were evaluated as relatively easy to
insert. Two plugs were difficult to remove in only
5% to 6% of uses while the third was difficult to
remove in 23% of uses (Mortensen & Humphreys
1991). Twenty percent of children reported that
insertion of one plug was painful while twenty per-
cent found removal of the other plug to be painful;
one child experienced bleeding on removal of this
second plug. Contrary to the majority of adults, chil-
dren appeared to have greater tolerance of the anal
plug.

One case series study evaluated the use of a rectal
trumpet in 22 acutely or critically ill patients with
faecal incontinence and perineal skin damage. For
90% of the subjects, the skin damage had been cau-
sed by wearing a rectal pouch immediately prior to
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the study. Subjects used the trumpet for periods
varying between 36 hours and 16 days (mean 6.5
days; sd 4.4 days). The reasons for any discontinua-
tion of use were reported. Outcome was determined
using a daily questionnaire completed by patients’
nurses and the health of the perianal skin was noted
by subjective assessment. No standardised defini-
tions or criteria for restoration of skin integrity or
healing of skin damage were reported. Two subjects
were lost to follow up. Faeces were successfully
diverted to and contained by the collection bag in all
patients. Recovery from skin damage was reported in
7 (39%) patients and partial healing of skin in the
remaining 11 (61%). Discomfort on insertion was
noted for 41% of subjects (Level of Evidence 3).

A new rectal catheter and collection bag system spe-
cifically designed for extended use and diversion of
faeces has been developed (Zassi Medical evolu-
tions, Fernandina Beach, FL, USA). The retention
cuff collapses to assist with insertion (US FDA
approved for up to 29 days) and there is also a col-
lapsible zone below the cuff that resides in the anus
to allow normal anal sphincter function during use.
The catheter is equipped with ports for irrigation and
sampling. In a recent abstract, use of this catheter did
not result in any complications and was associated
with reductions in infections of the urinary tract
(approximately 50% decrease), skin and soft tissue
(~60%) and bloodsteam (~2%) in burn unit patients
compared to historical controls ((Echols & Freidman
2004)). Two months were required to train nursing
staff to use the new catheter system (Level of Evi-
dence 3).

3. SUMMARY

4. RECOMMENDATIONS

5. RESEARCH PRIORITIES

• Development of an anal plug that is more com-
fortable and tolerable.

• More rigorous evaluation of anal plugs using
larger subject cohorts and more objective out-
come measures over longer periods of use.

• More rigorous evaluation of rectal tubes /
catheters and trumpets using larger subject
cohorts and more objective outcome measures
over longer periods of use.

• Development and evaluation of a rectal pouch
that is easy to apply and remove, adheres to
skin better and, perhaps, even promotes healing
of damaged skin to which it would be applied.

• Anal plugs and rectal trumpets may be tried but
many patients are likely to reject them due to
discomfort (Grade of Recommendation C). 

• The use of a rectal trumpet in patients with
loose/liquid stool consistency offers an alterna-
tive to the rectal pouch when pouch adherence
is a problem and may preserve perianal skin
integrity or facilitate healing (Grade of Recom-
mendation C). The rectal trumpet may be asso-
ciated with fewer risks than a standard longer
rectal tubes (Grade of Recommendation C).

• Use of standard rectal tubes with and without
inflatable balloons for fecal diversion are indi-
cated primarily for non-ambulatory patients
with liquid stools (Grade of Recommendation
C). However, the safety of prolonged use of
these types of catheters requires further study. 

• Use of a rectal pouch attached to a drainage
catheter to divert liquid stool is recommended,
but there is a risk of skin damage. For this rea-
son it is not recommended in cases where the
need for faecal diversion is less acute (e.g.
where stool is more formed) (Grade of Recom-
mendation C). 

Anal plugs can successfully prevent faecal incon-
tinence but they are associated with high levels of
discomfort (Level of Evidence 3).

Rectal trumpets can successfully channel faeces
to a collection bag and there is some evidence that
they can thereby enable damaged perianal skin to
recover but they are associated with high levels of
discomfort (Level of Evidence 3). 
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The skin of an incontinent individual will be regular-
ly exposed to contact with urine and/or faeces and
damage to the skin is the main physical health conse-
quence of urinary and faecal incontinence. The majo-
rity of current knowledge about the effects of urine
and faeces on skin has been obtained from studies
with pads or pad materials on animals, healthy
infants, and on body areas such as the forearm or
back of adults. Where clinical trials have been
conducted, they have usually been on infants and
rarely on adults using pads. Skin irritation within the
pad occlusion area is usually termed diaper dermati-
tis in infants and perineal dermatitis in adults.

1. THE ROLE OF URINE AND FAECES IN SKIN

IRRITATION

Prolonged exposure to water alone has been shown
to cause hydration dermatitis (Kligman 1994); (Tsai
& Maibach 1999) and prolonged occlusion of the
skin (as within a continence product) has been
demonstrated to reduce skin barrier function (Fluhr
et al. 1999) and significantly raise microbial counts
and pH (Faergemann et al. 1983); (Aly et al. 1978).
Repeated wetting and drying makes the skin more
vulnerable to substances that are usually innocuous,
e.g., bile salts (Suskind & Ishihara 1965); (Berg,
Buckingham & Stewart 1986). 

A product that simply maintains wet and occluded
skin (even without the additional constituents of
urine and faeces) is therefore likely to cause skin irri-
tation and increase skin permeability to other irri-
tants.

Using a hairless mouse model Buckingham and Berg
(Buckingham & Berg 1986) examined the role of
faeces in the aetiology of diaper dermatitis. They
identified proteases and lipases as the major irritants
and noted that these faecal enzymes not only irritated
the skin directly but also increased the susceptibility
of the skin to other irritants such as bile salts. The
irritant effect of faeces was virtually eliminated by
heating, which destroys enzymes, and was restored
by the replacement of specific enzymes (e.g., lipase

and protease). Skin damage appeared dependent on
the concentration and length of exposure to enzymes
in faeces (Andersen et al. 1994).

A similar mouse model was used by the same resear-
chers (Berg, Buckingham & Stewart 1986) to exami-
ne the role of urine in the aetiology of diaper derma-
titis. They found that the irritant potential of urine by
itself was minimal over short periods (48 hours) but
after continuous exposure (10 days), skin damage
became apparent. The researchers also measured
skin permeability and found that continuous exposu-
re to urine greatly increased skin permeability (more
than 15 fold) compared to occluded skin or skin
exposed only to water. 

However, the combination of urine and faeces cau-
sed significantly higher levels of irritation than urine
or faeces alone. The authors concluded that the pre-
sence of faecal urease results in the break down of
urinary urea causing an increase in pH, which
increases the activities of faecal proteases and lipases
leading to skin irritation. The role of microorga-
nisms, which comprise approximately 50% of the
solid component of faeces, in skin damage is unre-
solved. Microorganisms on the skin of infants with
and without diaper dermatitis were similar (Leyden
1986). Zimmerer et al. (Zimmerer, Lawson & Cal-
vert 1986) sampled the microflora of the skin after
pre-loading with pre-wetted patches containing urine
and found that the microbial counts were significant-
ly higher for wet patches relative to the dry patch
controls. It was nearly impossible to establish infec-
tion with the opportunistic organism, Candida albi-
cans, on normal skin without complete occlusion of
the site (Maibach & Kligman 1962). Therefore, it is
thought that bacterial or fungal infection is seconda-
ry to alterations in the skin barrier that allow pene-
tration of the microorganisms (Faria, Shwayder &
Krull 1996). 

Zimmerer et al. (Zimmerer, Lawson & Calvert 1986)
examined the role of skin wetness in the develop-
ment of diaper dermatitis by using the volar forearms
of adult volunteers. They aimed to determine the
effects of wet and dry diaper materials on skin heal-
th with respect to friction, abrasion damage, permea-
bility and microbial growth. Pre-wetted patches of
baby diapers were placed on the volar forearms of
adults for two hours and then the skin was subjected
to friction and abrasion. The coefficient of friction
for the ‘wet’ skin was significantly higher than for
‘dry’ skin although increased fluid loading of wet
patches did not further increase skin friction. Simi-
larly, skin hydrated with a wet patch showed a signi-

I. SKIN HEALTH AND 
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ficant increase in skin abrasion damage relative to a
dry patch. Again, variations in the fluid loading of
the patch did not produce significant changes in
abrasion damage.

Although the volar forearm is most commonly used
for skin experimentation, it has not been shown to be
a valid model for the skin exposed to an incontinen-
ce pad, i.e., buttocks and groins. Schnetz and col-
leagues (Schnetz et al. 1999) demonstrated that
trans-epidermal water loss (TEWL) measurements
(used to measure both skin barrier function and
excess water in the skin) from the volar forearm did
not correlate with those taken from the face,
although the left and right side of the face showed
good correlation. The researchers concluded that
TEWL measurements for the study of facial cosme-
tics should be taken from the face rather than the
forearm. Similarly, studies using the volar forarm
may not be valid for the buttocks and groin. Skin in
the perianal area was shown to be more sensitive to
faecal irritation than that on the inner arm (Caplan
1966).

Berg (Berg 1987) analysed the aetiological factors
contributing to infant diaper dermatitis and develo-
ped a model (Fig I-1) to show its development and
resolution. However, the applicability of this model
to adults with incontinence has not been tested, and
other factors such as low mobility and prolonged
pressure - which are common in frail, older adults -
are not accounted for in this model. In addition, this
model assumes the presence of urinary and faecal
incontinence, which is much less common in adult
populations than urinary incontinence alone.

b) Prevalence of perineal dermatitis

Perineal dermatitis (PD) is an inflammation of the
skin characterized by redness, tissue breakdown or
denudement, vesiculation, oozing, crusting, sore-
ness, itching, and in its more severe form, pain and
fungal patches (Brown & Sears 1993); (Gray 2004)

within the pad area. In a study of assessment records
of more than 59,000 residents in 510 nursing homes
located in 31 US states, Bliss et al. (Bliss et al. 2002)
reported a prevalence of perineal dermatitis of 7%.
In studies with smaller sample sizes, perineal derma-
titis (Table I-1) has been shown to affect about a
third to a half of patients wearing pads. 

Most researchers have reported ratings of colour
changes (degree of erythema) based on visual ins-
pection, which may be confounded by the presence
of reactive hyperaemia on areas subject to pressure
(particularly the buttocks and sacrum). These pro-
portions may therefore be overestimates. Bliss et al.
(Bliss et al. 2003) prospectively investigated the
development of PD using assessment data of 1,850
elders who were free of PD at admission to a nursing
home. The preliminary report showed that at three
months after admission, faecal incontinence alone
and double incontinence were significant predictors
of PD, but urinary incontinence alone was not a
significant risk.

c) Pressure ulcers and incontinence

The role of urinary and faecal incontinence in the
development of pressure ulcers is uncertain. Studies
aiming to identify risk factors for the development of
pressure ulcers have generally found that the presen-
ce of both urinary and faecal incontinence was a risk
(Maklebust & Magnan 1994); (Watret 1999); (Bran-
deis et al. 1994); (Bergquist & Frantz 1999), but
some studies have only found faecal rather than uri-
nary incontinence to be a risk factor (Theaker et al.
2000); (Spector & Fortinsky 1998). Pressure ulcer
risk assessment scales all have a sub-scale of incon-
tinence or moisture-level, and the main mechanism
for the development of pressure ulcers has been
thought to be the increased friction and increased
vulnerability to abrasion of wet skin.

Recently Fader et al. (Fader et al. 2003), examined
the effects of absorbent continence pads on mattress
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Table I-1. Studies to determine the prevalence of perineal dermatitis 

Authors Sample Prevalence of dermatitis 

Lyder in full  15 older people: psychogeriatric wards 33% 

Keller, Sinkovic & Miles 1990) 95 older people: long stay 53% 

Gray 2001 50 adults (ambulatory urodynamics) 42% 

Brown 1994b 166 adults (acute medical wards) 35% 



interface pressures using an articulated model or
“phantom” as the subject and found that the presen-
ce of a pad significantly and substantially (around
20%) increased the peak pressures recorded between
the buttocks and the pad. Peak pressures were fre-
quently found at the locations of pad creases and it
was considered that pad folding and compression
may contribute to raised interface pressures. It is the-
refore possible that continence product use contri-
butes to the formation of pressure ulcers by raising
interface pressures. 

2. CLINICAL STUDIES OF THE IMPACT OF PRO-
DUCTS AND PRODUCT MATERIALS ON SKIN

HEALTH

Product manufacturers introduced diapers with
super-absorbent polymers (SAP) in the 1980s, which
were designed to reduce skin wetness, buffer pH and
reduce urine/faecal contact in order to help prevent
diaper dermatitis. This led to clinical and laboratory
studies to evaluate the efficacy of diapers with diffe-
rent materials, in particular, super-absorbent poly-
mers (SAP) compared to those without, and compa-
red to conventional washable diapers.

a) Quality of data

There are three types of studies testing the effects of
different products or product materials on skin heal-
th: (i) clinical trials of normal infants wearing dia-
pers; (ii) laboratory wet patch testing of adult
forearms with diaper or continence pad patches; and
(iii) clinical trials of adult absorbent pads containing
different materials. The infant diaper studies were
randomised controlled trials with large samples and
blind measurement of outcomes. It should be noted
that these studies were carried out by industry
employed staff. The infant and laboratory studies
used a probe comprising two hygrosensors and ther-
mistors (an evaporimeter) placed on the ‘wet’ skin to
measure trans-epidermal water loss (TEWL), an
indicator of skin hydration level. However, there is
uncertainty about optimum procedures for measu-
ring TEWL, and different procedures and outcomes
were used in the studies, making it difficult to com-
pare results. Probably the most important threat to
the validity of these studies is the selection of pro-
ducts or materials used in the study. None of the stu-
dies adequately described the products used - in par-
ticular regarding their total absorbency. Thus it is
possible that an alternative explanation for the fairly
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Figure I-1. Berg’s model of diaper dermatitis (1987).



consistent findings that disposable pads with SAP
perform better on skin outcome measures may be
that those with SAP simply had greater absorbency
than those without.

b) Results

1. CLINICAL STUDIES OF ADULT ABSORBENT PRODUCTS

Campbell and colleagues (Campbell et al. 1987)
conducted four clinical studies involving 1,614
infants randomly assigned to either disposable dia-
pers with SAP, disposable diapers without SAP or
washable cloth diapers. Disposable diapers with SAP
were associated with significantly reduced skin wet-
ness as measured by TEWL, lower pH and lower
ratings of diaper dermatitis when compared to the
two other diaper products (Level of Evidence 2).

Lane et al. (Lane, Rehder & Helm 1990) randomised
disposable diapers without SAP and disposable dia-
pers with SAP to 149 newborn infants and assessed
their skin condition 7 times over a 14 week period.
Skin rash ratings were significantly lower for infants
wearing diapers with SAP at only one time period
(14 weeks) (Level of Evidence 2).

Davis and colleagues (Davis et al. 1989) assessed
150 infants over 15 weeks in a cross-over study
involving four different disposable diaper types, two
with different levels of SAP and two with different
levels of fluff pulp only. Both diapers containing
SAP were associated with significantly less skin wet-
ness and significantly lower pH. Clinical skin ratings
showed significantly lower ratings for the SAP-
containing pads compared to the lower weight fluff
pulp pad, but not compared to the higher weight fluff
pad (Level of Evidence 2).

2. LABORATORY STUDIES OF DIAPER PATCHES

Wilson and Dallas (Wilson & Dallas 1990) used the
adult normal volar forearm skin model to compare
patches taken from 16 different infant diapers. They
found that disposable diapers containing SAP left the
skin significantly drier than washable diapers and
disposable diapers without SAP (p < 0.01). Dispo-
sable diapers without SAP did not differ significant-
ly from reusable diapers and there were no signifi-
cant differences between products within any of the
three groupings (Level of Evidence 2). 

However, in a subsequent study involving 20 dispo-
sable and washable adult incontinence pads incorpo-
rating a similar range of materials to the baby diaper
study Dallas and Wilson (Dallas & Wilson 1992)
found significant differences between products

within each of the three product groupings but not
between groupings (Level of Evidence, 2). Grove et
al. (Grove et al. 1998) used a similar approach to
compare three infant diapers and found a significant
difference in skin wetness between two that contai-
ned similar quantities of SAP (p < 0.001). The one in
which the SAP was in a layer near the water-proof
backing kept the skin dryer than that in which it was
near the coverstock. The third diaper – which had a
microporous (breathable) backing kept the skin
significantly dryer than each of the other two (p <
0.001) (Level of Evidence 2).

c) Clinical studies of adult absorbent products

There has been one clinical study of adult inconti-
nent patients comparing underpads with and without
SAP, diapers with and without SAP and washable
cloth underpads and which used skin condition as the
primary outcome variable (Brown 1994b). This
study included 166 incontinent patients (urine,
faeces or both) from three acute care facilities who
were divided into the 5 groups. It is unclear whether
randomisation to group occurred by patient or by
facility. One facility used the washable cloth under-
pads only for their patients. Other patients tested
either diapers or underpads and crossed-over from
without SAP to with SAP products after 6 weeks.
Skin measurements were made for colour, integrity
and symptoms using rating scales. Both blind and
non-blind measurements were made. 

Findings were rather complex and difficult to inter-
pret and no corrections for multiple comparisons
appear to have been made. Overall there were no dif-
ferences in skin measurements between the diaper
and underpad groups, but for some measurement
sub-groups, differences were found with mean
colour scores being significantly higher (worse) in
the without-SAP diaper group and the washable
cloth underpad group. Blinded ‘worst’ skin colour
scores were highest for without-SAP diapers and
washable cloth underpads and lowest for with-SAP
products. Overall the findings supported the favou-
rable affects of SAP on skin health but, as with the
infant diaper studies, total absorbency of the pro-
ducts was not reported (Level of Evidence 2).

Hu et al. (Hu, Kaltreider & Igou 1990) randomised
an unnamed range of disposable insert pads with
mesh pants to 34 nursing home residents who were
matched (based on incontinence severity) with 34
residents who received the usual reusable cloth dia-
per product. Skin condition was rated at baseline and
after the 5 week intervention period by a blinded
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nurse researcher. Skin condition was reported to be
significantly better in the disposable pad group
(Level of Evidence 2).

3. CLINICAL STUDIES OF SKIN-CARE PRODUCTS

AND NURSING PRACTICES TO MAINTAIN OR

IMPROVE SKIN HEALTH

The skin of incontinent people requires frequent
cleansing to remove urine and/or faeces. Soap and
water is in common use (Skewes 1997) but it is
known that repeated exposure to anionic surfactants
(common in soaps) results in skin irritation (van, V
& Maibach 1990); (Klein, Grubauer & Fritsch 1992).
In addition, the action of washing is also considered
likely to contribute to mechanical damage of the stra-
tum corneum. Alternative cleansers are available
which have been formulated with the intention of
overcoming some of the limitations of soap and
water. Although overhydration of skin is detrimental,
an excessively dry stratum corneum develops cracks
and fissures and can be as ineffective a barrier as an
over hydrated one (Tsai & Maibach 1999).

The use of topical products aiming to prevent or treat
skin irritation is common but there is a lack of stan-
dardisation in definitions and descriptions of pro-
ducts, which makes comparisons difficult. Products
such as ‘moisturisers’ or ‘barriers’ may be applied to
the skin after cleansing, and some cleansers also
incorporate moisturisers. The aim of moisturisers
(also known as emollients) is to hydrate the skin by
preventing trans-epidermal water loss through occlu-
sion (e.g. petrolatum), by drawing water into the
stratum corneum by the addition of a humectant (a
hygroscopic substance, e.g. glycerol) or by adding
water in the applied water-miscible product. These
modes of action are often combined in the same pro-
duct, but there are exceptions - such as petrolatum -
which only work by occlusion (Ghadially, Halkier-
Sorensen & Elias 1992). Some products are designed
specifically to prevent penetration of water into the
stratum corneum (‘barrier’ products) such as liquid
skin sealants containing polymers, and may allow
trans-epidermal water loss whilst preventing external
water penetration. Simple occlusive products such as
petrolatum may also act as barrier products to water
but also occlude trans-epidermal water loss.

Topical creams are commonly used to prevent and
treat dermatitis but controlled experiments to assess
efficacy on human and animal skin have produced
equivocal results. Ghadially et al. (Ghadially, Hal-
kier-Sorensen & Elias 1992) showed that barrier

recovery (measured by TEWL) on experimentally
irritated skin was accelerated by the application of
petrolatum and De et al. (De et al. 2001) showed
similar results using a different moisturising cream.
Hannuksela and Kinnunen (Hannuksela & Kinnunen
1992) showed that treatment with moisturisers pre-
vented the development of irritation in an experiment
involving frequent skin washing with liquid deter-
gent. However, Gabard (Gabard 1994) was unable to
demonstrate significant acceleration of barrier reco-
very to chronically irritated skin following applica-
tion of different moisturisers using a chronic irrita-
tion model and also found that some creams enhan-
ced irritation. 

The efficacy of barrier products in preventing water
penetration of the skin has been tested in laboratory
settings. Vinson and Proch (Vinson & Proch 1998)
applied wet patches with a water-soluble marker to
skin coated with three different barrier products and
measured dye extracted from the skin by absorbance
spectrophotometry. One multiple barrier product per-
formed significantly better than a petrolatum-based
and an allantoin-based protectant. Waring and Hog-
garth (Waring & Hoggarth 2004) used a Chromame-
ter to measure skin colour change after staining skin
with a water-soluble dye, covering it with a barrier
product and washing the skin. Petrolatum products
were found to be more effective barriers than dime-
thicone-based products. 

Other practices that may affect skin health include
frequency of pad changing. Increasing pad changing
may reduce skin wetness by application of a dry pad
and may therefore benefit skin health. Increased pad
changing is commonly recommended to prevent or
treat dermatitis particularly in infants (Berg 1987).

a) Quality of data

Studies of skin cleansing and/or moisturising/barrier
products to prevent perineal dermatitis have been
limited by being uncontrolled (Warshaw et al. 2002),
(Dealey 1995); (Bale et al. 2004); (Hunter et al.
2003) and of small size and lacking adequate power
calculations (Byers et al. 1995); (Whittingham &
May 1998); (Lyder, Clemes-Lowrance, Davis, Sulli-
van & Zucker 1992), or not including any clinical
outcome measures (Byers, Ryan, Regan, Shields &
Carta 1995). Measurement of dermatitis may also
have been compromised by reactive hyperaemia on
skin areas subject to pressure. Only three randomised
controlled trials of a topical preparation to prevent
perineal dermatitis could be found and one randomi-
sed crossover trial of pad changing frequency.
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b) Results

1. SKIN CLEANSING / MOISTURISING PRODUCTS TO

PREVENT DERMATITIS

Byers et al. (Byers, Ryan, Regan, Shields & Carta
1995) compared four different cleansing/moisturi-
sing regimes including soap and water using a mul-
tiple cross-over design. Despite having a very small
sample size (n = 12 elderly women) they found sta-
tistically significant differences in TEWL, pH and
erythema between some of the regimes, and soap and
water was found to be the least effective product for
skin health. No clinical outcomes were measured and
differences in outcomes were small (Level of Evi-
dence 2).

Cooper and Gray (Cooper & Gray 2001) randomised
93 long-term elderly subjects to skin cleansing with
soap and water or with a foam cleanser over a 14 day
period and blindly assessed perineal skin photo-
graphs at zero, seven and 14 days. The skin of 37%
of subjects using soap and water remained ‘healthy’
compared to 66% of subjects using the foam clean-
ser. However, statistical analysis was not carried out
(Level of Evidence 3).

Lewis-Byers and Thayer (Lewis-Byers & Thayer
2002) randomised 32 nursing home residents with
incontinence to a soap and water or no-rinse cleanser
regime over a period of three weeks. No significant
differences in skin condition were found but no
power calculations were included (Level of Eviden-
ce 3).

Although these studies did not demonstrate robust
differences in skin outcomes when using different
cleansing regimes, they do indicate other benefits -
in particular, that savings in nursing time may be
made (Whittingham & May 1998); (Byers, Ryan,
Regan, Shields & Carta 1995); (Lewis-Byers &
Thayer 2002) and that staff opinion was favourable
towards cleansers rather than soap and water. Howe-
ver, no detailed comprehensive economic analyses
have been made. 

2. SKIN PRODUCTS TO TREAT DERMATITIS

In a double blind controlled trial of 64 subjects,
Anthony et al., (Anthony et al. 1987) compared the
efficacy of cream formulated to treat dermatitis
(Sudocrem) with zinc cream BP. Thirty subjects sho-
wed inflammatory lesions of the buttocks and a
significantly greater proportion of subjects allocated
to Sudocrem showed reduction in skin redness at
both seven days and 14 days. No differences were
found in the prevention of inflammatory lesions bet-

ween the two groups. Skin measurements were made
over the ischial tuberosities but the effect of reactive
hyperaemia was not accounted for. There was no
control group receiving no skin treatment and there-
fore it was not possible to establish the efficacy of
using cream as treatment per se (Level of Evidence
2).

3. PAD CHANGING FREQUENCY

Fader et al. (Fader, Clarke-O’Neill, Cook, Dean,
Brooks, Cottenden & Malone-Lee 2003) investiga-
ted the effect of different frequency of night-time pad
changing on 81 incontinent nursing / residential
home subjects from 20 homes. Following a two
week baseline period, subjects were randomised by
home to pad changing at 22.00 and 06.00 for four
weeks followed by 22.00, 02.00 and 06.00 for four
weeks, or vice versa. Skin measurements of instru-
mental erythema (using an erythema meter), visual
rating, trans-epidermal water loss and pH were made
at baseline and during the last two weeks of each
regime with instrumental erythema measurements
used as the primary outcome variable. Trans-epider-
mal water loss measurements were significantly
higher when pads were changed less frequently
(22.00 and 06.00) indicating that skin was wetter. No
other significant differences were found. However 5
subjects developed stage II pressure ulcers in the less
frequent pad changing regime compared to none in
the frequent pad changing regime. Although more
frequent pad changing did not demonstrate less der-
matitis / erythema, the pressure ulcer findings -
though non-significant - make it unwise to conclude
that less frequent pad changing does not damage skin
health (Level of Evidence 2)

4. SUMMARY

• Perineal dermatitis is a common problem
amongst absorbent product users. (Level of
Evidence 2).

• Skin wetness is probably the main cause of per-
ineal dermatitis (Level of Evidence 2).

• Faecal incontinence is more irritating than uri-
nary incontinence, but the combined effects of
urine and faeces is particularly damaging to
skin (Level of Evidence 2).

• Absorbent pads containing super absorbent
polymers are associated with reduced skin wet-
ness (Level of Evidence 3).
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5. RECOMMENDATIONS

6. RESEARCH PRIORITIES

Fear of smelling is a major concern that preoccupies
many people suffering from incontinence and it is an
issue that has been raised in several qualitative stu-
dies that have explored the subjective opinion of the
patient (eg (Ashworth & Hagan 1993); (Roe & May
1999); and (Paterson, Dunn, Kowanko, van, Stein &
Pretty 2003)). Accordingly, there is a demand for
products which will mask odour or, preferably, pre-
vent it.

1. PRODUCTS FOR URINARY INCONTINENCE

Fresh, infection-free urine smells only slightly but
bacterial action on urea over time yields pungent
smelling ammonia. 

A variety of anti-microbial solutions are available for
washing such products as hand-held urinals or for
treating urine spillage onto soft furnishings such as
carpets. They aim to prevent smell by destroying the
bacteria responsible for break down of urea. There
are no robust published studies that have sought to
evaluate such products. Another approach is to mask
the smell of stale urine using a strong but (hopefully)
pleasant smelling liquid. There are no robust publi-
shed studies on such products either but anecdotal
evidence suggests that, in time, the masking smell
comes to be associated with the incontinence that it
is intended to disguise. Several companies supply
products (washable bedpads, carpets, chairs, clothing
and bed linen) made with fabrics that have been trea-
ted with anti-microbial agents intended to reduce the
smell of any urine on or in them. However, again,
there have been no robust published studies to inves-
tigate efficacy. 

II. ODOUR CONTROL
PRODUCTS

Controlled randomized trials that investigate the
effectiveness of skin care products to prevent or
treat perineal skin damage due to urinary and fae-
cal incontinence are recommended. The studies
should determine appropriate sample sizes using
power analyses. Analyses need to be powered to
distinguish effects on participants with faecal or
double incontinence. Objective measures from
instruments, standardized clinical assessments,
and patient symptom ratings can be included.
Comparisons among products of various compo-
sitions are encouraged. 

• Absorbent pads with SAP should be selected in
preference to those without (Grade of Recom-
mendation B).

• Absorbent pads should be changed regularly to
minimise wet skin (Grade of Recommendation
C).

• Patients with faecal or double incontinence
should be changed as soon as possible after
incontinence has occurred to prevent the deve-
lopment of dermatitis from protease and lipase
activity (Grade of Recommendation B).

• Patients should be washed gently at times of pad
change with either soap and water or cleansers.
Cleanser may be less time-consuming than soap
and water. (Grade of Recommendation C).

• Barrier creams may be applied to skin within the
pad area to reduce water penetration of the skin
(Grade of Recommendation C).

• Buttock and sacral areas should be protected
using topical skin barrier products, containment
products or diversion devices in patients vulne-
rable to perineal dermatitis or pressure ulcers
(Grade of Recommendation C).

• Wet skin is more vulnerable to friction and
abrasion injury (Level of Evidence 2).

• Pressure ulcers are associated with urinary and
faecal incontinence (Level of Evidence 2).

• Absorbent products may raise interface pres-
sures measured under the buttocks (Level of
Evidence 3).

• There are indications that skin cleansers may
be more cost-effective than soap and water and
may be better for skin health (Level of Eviden-
ce 2).

• Barrier skin products may prevent water pene-
tration into the stratum corneum (Level of Evi-
dence 3).

• Regular use of topical preparations such as
moisturisers or barrier creams may protect skin
from dermatitis, but this has not been demons-
trated in a clinical trial (Level of Evidence 3).

• More frequent pad changing has not been
shown to prevent dermatitis, but less frequent
pad changes may be associated with pressure
ulcers (Level of Evidence 3).
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One of the 12 disposable bodyworn pads for lightly
incontinent women evaluated by Clarke-O’Neill et
al. (Clarke-O’Neill, Pettersson, Fader, Cottenden &
Brooks 2004) was treated with a lavender scent but it
was not found to perform significantly better than the
other products in terms of preventing smell. Howe-
ver, the scent was appreciated by 18% of the 50 test
subjects, who commented favourably on it.

2. PRODUCTS FOR FAECAL INCONTINENCE

Odour associated with faecal incontinence may
occur from involuntarily leaked stool or flatus. In a
study with subjects eating a self selected diet, Moore
et al. (Moore, Jessop & Osborne 1987) identified the
volatile chemicals primarily responsible for faecal
odours as the methyl sulphides: methanethiol, dime-
thyl disulphide, and dimethyl trisulphide. Hydrogen
sulphide was thought to make a smaller contribution.
In a subsequent study with persons consuming a
bolus of pinto beans and lactulose (a non-absorbable
carbohydrate) Suarez et al. (Suarez, Springfield &
Levitt 1998) attributed the odour of flatus to the sul-
phur compounds, hydrogen sulphide, methanethiol,
and dimethyl sulphide. The intensity of the odour in
flatus was related to the concentration of the sulphur-
containing compounds: the ability of the human nose
to recognise malodorous odour appears to be related
to the amount of gas expelled (Suarez, Springfield &
Levitt 1998). 

Different states of health and gastrointestinal func-
tion, diet composition, relative concentrations of sul-
phide gases and, possibly, short chain fatty acids or
ammonia are expected to contribute to the odour of
faeces and flatus (Moore, Jessop & Osborne
1987)and (Suarez, Springfield & Levitt 1998). 

There are several commercially available devices
that are designed to absorb the odour of flatus. One
product has been tested on the flatus of normal sub-
jects. Originally called the “Toot Trapper,” the rena-
med “Flatulence Filter,” (UltraTech products, Inc.,
Houston, TX, USA) is a cushion or pad (which can
be placed directly against the anus) that is lined with
activated charcoal. Both the cushion and pad are
encased in either a washable or a disposable cover.
There are no reports of it being evaluated by persons
with faecal incontinence. 

There are similar products by other manufacturers
(e.g., Flat-D by Flat-D Innovations, Inc., Iowa, USA
and GasMedic and GasBGon by Dairiair and manu-
factured by ECVC, Greenville, NC, USA) but scien-
tific investigation of their effectiveness is lacking. 

Some products aim to reduce the amount of malodo-

rous flatus that is produced. Administration of the
probiotic, Lactobacillus plantarum, (5 x 107 cfu/ml)
in a randomized trial of 60 patients with IBS signifi-
cantly reduced flatulence by half in 44% of patients.
Only 18% of the placebo group reported reductions
of flatulence (Nobaek et al. 2000). Although admi-
nistration of charcoal, yucca and zinc acetate redu-
ced the percentage of episodes of malodorous gas
(Giffard et al., 2001), there are inconsistent findings
about reductions in flatulence from ingesting activa-
ted charcoal in humans (Suarez et al. 1999); (Hall,
Jr., Thompson & Strother 1981). The over-the-coun-
ter product, Beano, which contains alpha-galactosi-
dase, was shown to reduce flatulence in normal per-
sons for the few hours following the consumption of
a meal of beans (Ganiats et al.). 

Although a reduction in the amount of intestinal gas
produced may decrease the volume of odour, it may
not decrease its potency or perceived odour.

A few products are available that aim to prevent,
absorb, or control odour associated with involuntari-
ly leaked stool or flatus associated with faecal incon-
tinence. These include cushions and pads that absorb
odour as well as probiotics and enzymes, which aim
to reduce production of malodorous gas. In spite of
the fact that odour prevention is such a key issue for
those with faecal incontinence, there are no robust
published studies that have evaluated the efficacy of
any odour control products.”

3. RECOMMENDATIONS

4. RESEARCH PRIORITIES

• Investigation of whether probiotics or changes in
dietary intake can modulate or reduce the odour of
flatulence or leaked faeces.

• Development of an absorbent product that can
reduce the odour of leaked faeces while protecting
the skin.  

• Investigation of the efficacy of anti-microbial
agents in textile products (soft furnishings and
bedding) for reducing odour associated with uri-
nary and faecal incontinence.

• Although there is insufficient evidence to
recommend the use of any odour control pro-
ducts, there is anecdotal evidence of efficacy
for some users. Accordingly, there may be
value in offering patients the opportunity to try
products for themselves (Grade of Recommen-
dation D). 
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