W) Check for updates

Journal of

ENGINEERING
IN MEDICINE

Institution of

MECHANICAL
ENGINEERS

Special Issue Article

Proc IMechE Part H:

J Engineering in Medicine

2019, Vol. 233(1) 7-18

© IMechE 2017

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/0954411917750193
journals.sagepub.com/home/pih

®SAGE

User perspectives, preferences and
priorities relating to products for
managing bladder and bowel
dysfunctions

Brian S Buckley'??

Abstract

A great many people of all ages around the world cannot fully control their bladder or bowel, or both. Either in the
short or long term, they rely upon products and devices to manage the emptying of their bladders and bowels and to
collect, absorb and contain leaked urine or faeces. The incontinence product market is large and growing, and ongoing
developments in materials and technologies should lead to improvements in these products and devices. Engineers and
designers who work in this field — or who plan to do so — need to recognise the breadth of factors that affect the effec-
tiveness and acceptability of products. The primary functions of products for managing bladder and bowel dysfunctions
are the collection and containment of urine or faeces — and the associated engineering and design challenges may be con-
sidered in terms of flow rates and volumes and methods of acquisition and containment. But products will fail if they do
not take into account other factors, some of which relate less directly to these primary functions and some not at all.
This article aims to highlight the product characteristics that are most important to the people who use them, and areas

where user-centred innovation and development may lead to improvements.
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Urinary and faecal incontinence is the involuntary leak-
age of urine and stool, respectively, and both can range
from irregular and episodic to continuous, and be slight
or heavy in terms of volume. A separate but sometimes
coexisting bladder dysfunction is urinary retention, in
which the bladder does not empty; this can range from
an inability to empty the bladder fully to complete
inability to pass urine."

Bladder and bowel dysfunctions can have an enor-
mous impact on a person’s life, both practically and
psychosocially. Finding a cure is the preferred outcome
for all those affected, but many must find ways to man-
age their bladder and/or bowel dysfunction day to day
either while awaiting successful treatment or if no cure
is possible.?

A wide range of products is used to manage bladder
and bowel control problems. Disposable absorbent
pads that absorb and contain urine until they can be
changed are the most commonly used products for
urinary incontinence (Figure 1). They are also the most
familiar and accessible, as they are advertised in main-
stream media and available through many retail

outlets. Much of this article’s focus will therefore be on
these products, but other product categories will also
be discussed including indwelling catheters and sheaths
(also called condom catheters) used with leg bags, inter-
mittent catheters, and products and devices for faecal
incontinence.

This article is aimed primarily at engineers who work
in the area of continence technology, or who plan to do
so. Early sections will provide an overview of develop-
ments to date in products for bladder and bowel con-
trol problems, and the growth of the market globally.
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a: Small, medium (i) and large (ii) shaped disposable absorbent pads; shaped disposable absorbent pad for men (iii).
All intended for wear inside either normal underwear or to be held in place by specially made elasticated pants (iv).

b: All-in-one elasticised non-woven
fabric disposable underwear with
inegral absorbent pad.

c: All-in-one diaper-style pad. The integral absorbent pad is held in place by a
waterproof outer shell, the rear “wings” of which are drawn forward around
the hips and waist and fastened to the front section with adhesive tapes.

Figure |. Principle types of disposable absorbent incontinence products.

Subsequent sections will draw upon research evidence
and other sources that provide insights into users’ per-
spectives, preferences and priorities in relation to prod-
uct use. A broad range of factors will be highlighted
that influence whether or not products are considered
effective and acceptable by users. This range of factors
is for the most part applicable to all product types.

Evolution of incontinence technology

Four or five decades ago, the absorbent products avail-
able to manage incontinence were basic to say the least,
both technically and aesthetically. Absorbent pads sim-
ilar to sanitary towels were used for light urinary incon-
tinence. Body-worn products for heavier urine leakage
were limited to plastic or rubber waterproof pants or
fabric pants with a waterproof area, all intended to be
used with an absorbent insert of some kind, made of
basic paper pulp materials or cloth. Bedding protection
involved waterproof mattress covers, perhaps with a
drawsheet.

In the 1980s, the absorbent incontinence product
market started to change dramatically, benefiting from
technologies that were developed for the baby diaper
market. Disposable all-in-one diapers in adult sizes and
anatomically shaped absorbent insert pads for wearing
inside pants became available. With a stay-dry perme-
able top layer worn against the skin, an absorbent core
and an integral waterproof outer layer, these were a

huge improvement for users compared to the old prod-
ucts. Combining fluffed wood-pulp fibres with superab-
sorbent polymer powders that turn to gel meant that
urine could be more efficiently absorbed and reliably
contained. Developments in adhesives and materials
meant that smaller pads could be held more securely in
place inside normal underwear or diapers could be fitted
securely and reopened with adhesive tapes (Figure 1).
In more recent years, technical development has
been less dramatic, although advances in elastic and
nonwoven technologies have allowed for some new
products. Disposable all-in-one elasticised pull-up
pants with integral absorbent pads have become a
major focus for manufacturers and are marketed for
most degrees of incontinence. Highly elasticised semi-
disposable pants are produced to hold disposable pads
in place (Figure 1). Adult diapers have received less
attention. One attempt to redesign the diaper for adults
saw products in which a broad elasticated nonwoven
belt is first fastened around the waist and then an
absorbent pad attached at the rear is drawn forward
between the legs and secured at the front. Otherwise,
adult diapers remain essentially larger versions of those
for children, available in a limited range of sizes, with
the only major change in both baby and adult diapers
being the introduction by many manufacturers of a
nonwoven °‘cloth-like’ waterproof outer layer that is
intended to be breathable and more comfortable than
plastic outer layers. In Asia, composite diapers are
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produced in which only the side panels or ‘wings’ are
made from breathable nonwoven materials, while the
absorbent pad area has a plastic outer, and it is com-
mon for insert or ‘booster’ pads to be worn inside adult
diapers.*>

In the non-absorbent product area, the main innova-
tions are largely related to new materials and disposa-
bility. For men, sheaths (sometimes called external
catheters) can be used to collect leaking urine, which
passes through a connecting tube to a urine collection
bag that is emptied as needed. With the emergence of
new materials, new features and new fixation methods
through the decades, these systems have become more
reliable and comfortable.

Both men and women who are unable to empty their
bladders can use a technique called intermittent self-
catheterisation, in which a catheter (a thin tube) is
passed into the bladder through the urethra to allow
urine to drain. The catheter is then removed. Originally,
plain plastic catheters were used with separate lubricat-
ing gel, after which the catheter was washed and stored
for reuse. Since the 1980s, the use of single-use disposa-
ble catheters has grown, and they are now used almost
exclusively in some countries.® Single-use catheters are
often ‘self-lubricating’: some feature a hydrophilic coat-
ing which becomes slippery when water is added to the
packaging; in others, a reservoir of lubricant gel is
incorporated in the packaging. Some intermittent
catheter products are intended to be all-in-one systems
that incorporate both lubrication and a pouch into
which urine can be drained.

The indwelling Foley catheter has been used since
the 1930s to manage both urinary incontinence and
urinary retention in men and women, and has changed
little since. Indwelling urethral catheters (passed into
the bladder through the urethra) or suprapubic cathe-
ters (passed into the bladder through the abdominal
wall) remain in place so that the bladder drains conti-
nually into a urine collection bag.

In addition to these main types of products for blad-
der management, there are others that are less com-
monly used. Some people with indwelling catheters use
a valve at the external end of the catheter. The valve is
opened periodically to allow the bladder to drain.
Body-worn urinals are external urine collection prod-
ucts that are less commonly used now than they once
were before the development of reliable sheath systems.
Penile compression devices (clamps) can be used for
temporary, short-term prevention of leakage.’

Some of the absorbent products principally intended
for urinary incontinence are also used for faecal incon-
tinence. When this is the case, unless urinary inconti-
nence is also present (double incontinence), the
absorbent properties of the products are less important
than the ability to contain stool and if possible mask
odour. Other faecal incontinence devices are available
such as anal plugs that are intended to prevent leakage
and rectal pouches, tubes and catheters that collect and
contain leakage.

A growing market

The absorbent incontinence product market is already
large and is the fastest growing retail disposable hygiene
category globally for several reasons. Ageing popula-
tion worldwide means that the markets for incontinence
products aimed at this demographic group has grown
and will inevitably continue to do so. For example, sales
of adult diapers are already set to outstrip infant diaper
sales in some Asian countries.* '® And socioeconomic
advancement in many developing countries around the
world means that these countries are emerging markets,
in which the prevalence and impact of incontinence are
no less than in developed countries and increasing num-
ber of people can afford commercial incontinence
products.'"!?

In many countries such as the United Kingdom, dis-
cussion and awareness about continence problems in
all ages and both sexes have grown encouragingly.
Increasingly, absorbent products are advertised in the
mainstream media, most recently even on television,
and are available and highly visible in supermarkets
and other mainstream outlets, whereas once they were
only stocked by pharmacies and medical and nursing
stores. In the United Kingdom, the growth of the retail
market may be at least in part a result of budget con-
straints that have affected health service supply of
products to users, but it is also a result of and a contri-
buting factor to increased awareness and understanding
of continence problems. This is good in terms of reduc-
ing the taboo around incontinence: greater visibility of
the products helps to move incontinence away from
being a hushed and stigmatised medical problem to
being a fairly commonplace, if unwelcome, part of life.

The non-absorbent incontinence market has also
grown. One reason for growth is that in some countries,
single-use, disposable products have replaced ones that
were previously reused: for example, in the United
Kingdom, single-use catheters have all but replaced reu-
sable ones for intermittent catheterisation.® However,
this trend is context-specific and dependent upon the
reimbursement capacity and methods of health systems:
because of the prohibitive costs, single-use products are
unlikely to fully replace reusable ones in developing
countries or countries where medical products are out-
of-pocket expenses. In addition, new products have
been developed such as semi-permanent indwelling
intra-urethral devices with valves that can be actuated
externally when the bladder is to be emptied, and
implants that can be inflated and deflated to support
the relevant anatomy to prevent both urinary and faecal
incontinence.’

All this is undoubtedly very exciting for companies
that produce products for managing incontinence. But
are growth and optimism in the market leading to prod-
uct innovation and improvement? And, importantly, do
product developments address product users’ experi-
ences, needs and opinions about the aspects of product
use that are most important to them?
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With product engineers and designers in mind, this
article aims to highlight the product characteristics that
are most important to people who use them, problems
and challenges that most concern users, and areas
where user-centred innovation and development may
lead to improvements.

Sources of incontinence product user
experiences, views and priorities

Formal research in the area is sparse. Research on the
relative effectiveness of products is methodologically
challenging, can be undermined by frequent product
design changes and is affected by lack of resources, since
the topic is seldom considered a priority in health
research.* There is an even greater paucity of published
research on user experiences, views and priorities relating
to incontinence products. A small number of research
studies that have involved interviews with users shed
light on their preferences and priorities for incontinence
management methods, product characteristics and per-
formance.**!*!* Other sources from which users’ opi-
nions can be drawn include patient support groups for
people affected by incontinence, which receive feedback
on products from many users, and online incontinence
forums through which users’ opinions can be both
gleaned retrospectively and solicited.'>'®

The available research evidence may not be consid-
ered to be of high quality, given methodological chal-
lenges and relatively small sample sizes, while users’
views gathered from forums or other sources can be
considered anecdotal at best. However, consistency of
opinions across sources and the regularity with which
specific preferences or problems are expressed confers
some degree of validity. Whether users are women or
men, have light or moderate to heavy urinary inconti-
nence, or live in the community or nursing homes, there
is a high degree of consistency with regard to aspects of
product performance that are considered most impor-
tant, which will be considered in subsequent sections.
In addition to general consensus on major priorities,
the comments of individual users provide insights into
very specific concerns or factors that may not be identi-
fied by formal research methods.

Factors affecting effectiveness and
acceptability of products

The factors that influence whether or not products are
considered effective and acceptable by users fall into a
number of broad categories:

®  Product technical performance. Factors directly
associated with the incontinence (or urinary reten-
tion) that the products are intended to manage;
absorbency, drainage, containment and leakage;
flow rates and volumes of urine; and consistency of
faeces.

o Comfort and reliability in use. Factors less directly
associated with incontinence (or urinary retention),
but which significantly affect products’ effectiveness
and acceptability in use: comfort, fit and security;
perceived reliability; odour; and skin care.

®  Fase of use. Factors that affect product use: body
size and shape; mobility, manual dexterity, eyesight
and mental acuity; level of independence; and carer
preferences and abilities.

®  Personal preferences and priorities, lifestyle factors.
The effectiveness and acceptability of products can
be determined by many user-related factors: day-
time or night-time use; home, work and travel;
activities; laundry, disposal and storage; self-esteem;
body image and aesthetics; discretion versus secu-
rity; and clothing preferences.

®  Provision and accessibility. Variations in markets
globally; socioeconomic issues.

Insofar, as is possible factors included in each of
these categories will be described in subsequent sec-
tions, although some factors could be considered to
belong to more than one.

Crucially, products are unlikely to be considered
effective and acceptable if engineers, designers and
manufacturers focus only on the first category and
think only in terms of the technological challenges of
flow rates, acquisition and containment.

Product developers should also bear in mind that it
is unlikely that any single product type will be consid-
ered appropriate for all occasions. Research has shown
that many users manage their bladder or bowel dys-
function most successfully when they have access to a
range of products, which they can utilise according to
priorities and preferences that may be context specific.
For example, absorbency and skin protection may be
the most important factors when a product is used for
quite long periods in bed at night, so that quite bulky
products may be acceptable, whereas during social
activities, visual discretion and odour control may be
prioritised.>!” The effectiveness and acceptability of
products may be enhanced if they were designed to be
context specific.

Technical performance of product
Absorbent products

The primary functions of products for the management
of bladder and bowel dysfunctions are the collection
and containment of urine or faeces. The associated
engineering and design challenges may be considered in
terms of flow rates and volumes and methods of acqui-
sition and containment.

Across all sources of evidence, for day and night use,
it can be no surprise that the effectiveness of pads of all
types in absorbing and containing urine without leak-
ing is considered the most important aspect by those
affected by urinary incontinence.®'*!>!® Ineffectiveness
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in doing so is not only a failure in their prime function
but can also affect how users feel about themselves and
how they may be seen and judged by those around
them. Users of absorbent pads have been described as
living in a perpetual state of anxiety over concerns
about product performance, to a degree that their abil-
ity to work, travel or socialise is compromised.'® In a
series of absorbent product trials that involved nearly
200 community-dwelling men and women and around
100 nursing home residents, insufficient absorbency
and problems with leakage were reported for all prod-
uct designs by not insignificant proportions of users,
especially those with moderate to heavy urinary incon-
tinence.>'® Leaking products may be caused by poor
product selection and fitting, but can also result from
product design or technical failures.

Designing products and product ranges that can
cater for differing patterns of incontinence and widely
varying anatomies, including for increasing extremes of
obesity, is challenging. The type of absorbent disposa-
ble pad needed by any individual with urinary inconti-
nence depends on the volume of urine leaked,
frequency of leakage and rate of flow, all of which can
vary from one person to another and for individuals at
different times — for example, during the day or night,
and in warm or cold weather. In simplest terms, a pad
must be capable of absorbing urine at the highest likely
flow rate and containing urine without leaking until it
can be changed. For faecal incontinence, absorbency is
less important than a product’s ability to contain stool,
which will be affected by its mass and consistency as
well as by flow rate.*

The capacity of pads to absorb and contain urine
without leakage is sometimes tested in laboratory set-
tings. The longstanding and relatively simple Rothwell
method, which tests pads’ total absorbent capacity, has
been found to correlate relatively well with the prob-
ability of leakage in use.'"” However, laboratory tests,
which must be consistent and replicable, cannot fully
reflect real-life pad use or predict the problems users
may have. In use, especially by mobile users, a wet pad
is exposed to ever-changing stresses from movement,
compression through the weight of the user sitting or
lying, and changing pressures and directions of gravity
associated with different positions. For example, a fear
is often expressed about pads leaking when sitting
down: a user can be confident that a wet pad contains
urine well when standing up, but may very well leak
when contained urine is displaced by compression or a
change of posture.'*'?

Typically, pads will leak before they are ‘full’: that is
while significant proportions of the absorbent core con-
tain no liquid. A difficulty is designing absorbent prod-
ucts that have sufficient absorbent materials in the
correct places, that take into account widely differing
anatomies between and within sexes, and that are not
unfeasibly bulky. For daytime use, pull-up pants with
integral absorbent pads have been found to be effective
by many, but a greater proportion of men have

reported that they are prone to leaking and do not have
enough absorbent material or that it seems to be in the
wrong place. Diapers may be more effective than pull-
ups in terms of fewer leaks in both men and women.
They are, however, more bulky and potentially notice-
able, although this has been reported as less of an issue
for men than women. Both sexes report more problems
with pull-ups leaking at night than during the day. And
while diapers are associated with less leakage at night
than any other product, problems are reported by those
who sleep on their sides, especially men.>'®

Despite manufacturers’ claims to the contrary, users
report that pads also leak through their waterproof
backing. In plastic-backed pads, this occurs through
pinholes in the plastic, possibly caused by granules of
superabsorbent materials either during manufacturing
processes or when compressed for packaging. The
newer ‘cloth-like’ waterproof backings also leak, possi-
bly for the same reason, but whereas small leaks
through plastic backings dry rapidly, the nonwoven
outer surfaces of the newer pad designs absorb and
retain leaked urine so that they can constantly feel
damp as a result.'>!'

Washable products tend to need to be more bulky if
they are to match disposable ones in terms of absorp-
tion of urine. That, along with the need for laundering,
means that most people tend to prefer disposable prod-
ucts. However, one trial of absorbent product types for
moderate to heavy incontinence found that for night-
time use, washable diapers were found to be more
absorbent and less likely to leak than disposables by
many participants, especially men. These included all-
in-one washable garments with their own waterproof
outer and simple towelling diapers worn inside water-
proof pants. Given their cost-effectiveness over time,
washable diapers may be a product area worthy of fur-
ther attention, although it is likely a small market suit-
able only for niche companies.*

Discreet disposable or reusable portable urinals are a
product area that has received relatively little attention.
Products that can be used discreetly for urination and
for storage of passed urine until they can conveniently
be emptied may be very useful to people whose ability
to access a toilet is affected by reduced mobility or who
experience an unexpected or frequent need to empty the
bladder, potentially doing away with the need for other
incontinence products. Although technically more chal-
lenging, the same is true for faecal collection devices.
Crucially for designers and engineers and the compa-
nies they work for, the market for such products may
not be limited to those with bladder or bowel dysfunc-
tion. People everywhere are familiar with the experience
of needing relief while stuck in traffic. In some countries
in contexts in which access to toilets is reduced, the
occasional usefulness of adult diapers is recognised for
people not normally affected by incontinence: in China,
sales of incontinence products soar prior to the Lunar
New Year’s mass exodus from cities to family homes
and at least one Chinese brand includes travelling as an
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indication for use on its packaging, while in Japan, it is
recommended that diapers are part of the emergency
packs that are required in preparation for disasters
when access to toilets can become a source of anxiety,
especially for women and the elderly.®?' In all these
circumstances, portable collection devices may provide
a solution.

Non-absorbent products

Efficient acquisition and reliable storage are also crucial
factors for non-absorbent products such as catheters or
sheath systems and the urine collection bags used with
them. Some developments have improved performance
of these product types: the shape of the distal end of
sheaths can improve the efficient flow of urine into the
collection bag tube; products have become available
that are intended to improve comfort and security of
sheaths and catheter systems when worn and prevent
discomfort and leaks associated with tugging; and
changes in the valves used to empty collection bags
have made them easier to use and less likely to open
unexpectedly. That said, although materials and designs
have evolved, the range of non-absorbent management
options for bladder dysfunction has evolved little fur-
ther than tubes and bags.

Restoring continence or enabling timely emptying of
the bladder through the use of products such as artifi-
cial sphincters, inflatable anatomic support devices or
neurological stimulation implants has previously
involved invasive approaches. Considerable commit-
ment has been required from potential recipients, suc-
cess has been far from guaranteed and complication
rates have been relatively high.?> > The use of artificial
sphincters and neurological stimulation implants for
faecal incontinence has had similarly mixed success.*’

That may be set to change, and medical engineers or
designers working in the area have a critical role to
play in product innovation. Advancements in materi-
als, manufacturing and technologies should allow for
greater development in the area of devices that use less
invasive approaches and are more attractive options
for potential users.

Relatively recently, a semi-permanent intra-urethral
device has been introduced that is inserted transureth-
rally into the bladder under local anaesthetic in women
with acontractile bladders, who would normally require
intermittent or indwelling catheterisation. When in
place, the stent maintains continence until an external
magnetic device actuates a turbine-like valve-pump,
which empties the bladder. Being no more invasive
than a catheter, and replaced periodically, the device
offers potential users the option of trying it out without
the need for surgery.” Non-permanent and minimally
invasive devices such as these, if developed for other
types of bladder dysfunction and for both sexes, would
have the potential to help many people to regain conti-
nence and freedom from other management methods.

Comfort and reliability in use

While acquisition and containment may be the primary
functions for incontinence products, effectiveness in
those functions alone will not make products successful
or acceptable. Other factors that relate less directly to
incontinence are very important to users, although they
may be less obvious to engineers and designers.

Comfort

How products feel when worn is an important issue for
users and might be given more attention by designers.'®
In general, a well-fitting product is fairly comfortable
when first put on, but may become less so when
worn for extended periods. Heat and perspiration can
be an issue because of the necessary waterproofing.’
Breathable nonwoven outer layers in which the water-
proof element is restricted to the area of the absorbent
core have gone some way to help in this. Similarly,
flocked rear surfaces on urine collection bags have
made them more comfortable in use.

Wearing pads can lead to rubbing and consequent
chafing, especially in mobile people and if the product
does not fit well. Some users find that the nonwoven
backed products cause more rubbing than plastic-
backed products.'® Conversely, plastic-backed products
can lead to the build-up of perspiration where the back-
ing is in contact with the skin, such as between the legs
or in the groin, which can lead to skin irritation. Users
report problems with the absorbent core of pads of all
types breaking up with wear and movement, forming
uncomfortable lumps and becoming less effective at
absorbing and containing urine.'*!%'6

Secure fit

Products that fit well and are held securely in place
either by integral or separate fixation methods not only
feel more comfortable and cause less rubbing but are
also more likely to absorb urine more efficiently. The
importance of effective fixation methods in terms of
pad effectiveness, comfort and skin health has been
emphasised by national patient group experts as well as
individual users and researchers.®*!>!>1828 To afford
a secure fit, users report the need to wear close-fitting
elastic undergarments over absorbent products that are
intended by manufacturers to provide their own secure
fixation.'>'¢

Insert pads worn inside regular underwear or spe-
cially designed underwear are reported to be less likely
to stay in place than all-in-one products such as pull-
ups or diapers.® Users have reported anxiety when they
feel that insert pads move around because they fear that
this will lead to leakage.>'*"!> Some users have reported
that insufficient elasticity and the very limited range of
sizes means that it is difficult to find pull-ups that feel

secure or ‘snug’."”
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Although nonwoven outer layers are popular with
manufacturers, users have identified fitting and security
problems with diapers that have ‘cloth-like’ outer sur-
faces. Some feel that the nonwoven panels stretch and
the products have a tendency to slide down the hips in
a way that less elastic plastic-backed diapers do not.
Others have commented that friction between outer
clothing and the nonwoven diaper surfaces means that
the diaper can be moved around unhelpfully by normal
activities, whereas clothes slipped over plastic-backed
diapers."®

The reliability of methods used to secure diapers in
place is a subject of concern to users. Many diaper
designs have a panel at the front where the fixation
tapes attached to the rear are fastened. This may be a
polymer film panel to receive adhesive tapes or a looped
nonwoven panel to receive hook and loop tapes. The
traditional adhesive tapes and polymer film ‘target
panels’ have improved over time and in most brands
allow for refastening, but adhesive reliability is reduced
each time they are opened and closed; the velcro-like
tapes on some diapers can fail with movement and can
be opened by catching on clothing or bed clothes."

Sizing

Fitting, the range of sizes in which products are avail-
able, and the security of fixation methods are areas in
which the development of absorbent incontinence prod-
ucts for older children, teenagers and adults has not
received the same attention as the baby product mar-
ket. Diapers and pull-ups for babies and children are
available in many sizes and types designed for different
ages, levels of activity and sexes. In contrast, despite
the enormous variations in adult body shapes and sizes,
products for older children, teenagers and adults are
often only available in retail settings in medium and
large, and only pull-ups are available specifically for
men and women.

A ‘one size fits all’ approach translates in practice
into ‘one size fits only a few people well’. National con-
sultations, national patient group experts and individ-
ual users have highlighted the need for a greater range
of sizes in these products, including sizes for older chil-
dren, teenagers and young adults.">'®?® In addition,
products need to have as much adjustability as possible
to take into account different body shapes.
Inconsistencies between manufacturers in product siz-
ing have also been reported as leading to difficulties in
product selection.?®

Skin health

The ability of a wet absorbent product to keep skin
with which it is in contact dry is important both for
comfort and skin health.*?** It is seen as a priority by
users, especially at night, when pads stay in place for
longer periods of time.'* Although modern nonwoven
permeable acquisition layers can be quite successful at

feeling dry even when the absorbent core is wet during
the day, users still report discomfort from wet pads,
and this is especially true when seated, when wet pads
are pressed against the skin.'*!?

Odour

Containment of odour is also of great importance to
people affected by urinary incontinence. Users are
aware that any smell of urine will draw attention to the
fact that they are wearing products and will affect how
other people see them.'* While the likelihood of odour
is affected by hygiene practices and by regularity of
changing or emptying of incontinence products, some
product characteristics also contribute. Users of ‘cloth-
backed’ products who have observed urine leakage
through the waterproof membrane have also commen-
ted that the nonwoven outer material can become
smelly as a result in a way that plastic-backed diapers
do not. Odour associated with faecal incontinence is of
course a much greater problem than urinary inconti-
nence and is a major concern for those affected, espe-
cially mobile community-dwelling individuals who are
eager to conceal their problem.

A good many users of absorbent products for urin-
ary or faecal incontinence or both report wearing plas-
tic or polyurethane laminate pants to provide
additional protection against product leakages or
odour, a fact that might in itself point to a failure in
product designs.'>'¢

Ease of use

Other factors that are of importance to users but less
obvious to designers and manufacturers relate more to
individual users and personal preferences than they do
to the problem of bladder or bowel dysfunction.

Ease of use is an important consideration for people
who rely upon incontinence products of all kinds, and
this is affected by both product and user characteristics.
User characteristics that affect ease of use include mobi-
lity, dexterity, eyesight, mental acuity and whether an
individual cares for himself or herself or has a carer.
Product characteristics that affect ease of use include
fixation methods, requirement for adequate storage or
changing space, suitable surfaces or furniture for prod-
uct use, and ease of opening packaging.

Insert pads are perhaps the most easy-to-use absor-
bent product. While pull-ups are considered easy to use
by many, they are less easy to use for people with
reduced mobility or agility. That they require the
removal of trousers makes them less convenient to use
for many others. Diapers are found to be difficult to
use by some, especially if they must be changed in con-
fined spaces, if reduced dexterity makes using tapes
challenging, or if vision difficulties preclude locating
and placing fixation elements.

Manufacturing process or quality-control problems
that affect fit and consequently product performance
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are reported most frequently in relation to diapers. The
front panels commonly feature numbers or markings,
intended to facilitate an even placing of fixation tapes
and consequent centering of the absorbent core when
the product is worn. However, when the waterproof
outer layer, the marked fastening area and the absor-
bent core are not well centred during manufacture, the
result is that the poorly centred markings are mislead-
ing and the side ‘wings’ that form the sides of the dia-
per can extend further from the absorbent core on one
side than the other. These problems can lead to difficul-
ties in putting the product on evenly, reduced comfort,
and a greater likelihood of leakage due to poor fit or
because the absorbent core is too close to one side of
the outer layer.

Many non-absorbent products such as sheaths, urine
collection bags, anal plugs and catheters for intermit-
tent use involve features or actions that are challenging
for those with reduced dexterity, agility or vision such
as packaging, application or insertion, valves, fixation
components and connections.

Personal preferences and priorities,
lifestyle factors

Product choice and personal preferences

People seem best able to manage incontinence when
they are able to make choices about the products and
methods they use at different times. This may mean
using bulkier but cheaper absorbent products at home
and more discreet but expensive products when at work
or in social situations. Some may use a mixture of
absorbent products and male devices depending on the
situation or activity. Those with catheters may use
urine collection bags most of the time, but a catheter
valve when playing sport or dancing.>*'>!73° To assist
in such choices, a website has been developed by aca-
demic organisations with an interest in continence that
is intended to provide users and healthcare profession-
als with access to impartial advice about the range of
products and devices available (www.continence
productadvisor.org).’

Making choices about products requires the avail-
ability of a range of options. Yet, despite a growing
market size, the range of absorbent incontinence prod-
ucts remains limited and it is uncertain whether product
developments reflect what the users want, or what the
manufacturers think they want. The absorbent prod-
ucts manufacturers’ retail focus has been on pads for
lighter urinary incontinence (UI) and on pull-up dispo-
sable underwear. The latter are regarded as effective by
many and are preferred because they look more like
regular underwear than a diaper and are easy to put on
and take off. Some regard them as feminine, a quality
that is appreciated by women but not some men. They
are also relatively expensive products, a factor that is
surely not lost on the manufacturers promoting them.?

In the United Kingdom, unlike in many other coun-
tries, all-in-one diaper products are much less fre-
quently seen or available in retail settings. This may be
because a larger proportion of the perceived target pop-
ulation for these more absorbent products are more
seriously incapacitated people who may be more likely
to be entitled to provision of supplies from the health
services. Or it may be that embarrassment persists
around adult diapers in a way that is not true in other
countries: while in some Western settings, these prod-
ucts are referred to as ‘adjustable underwear’, ‘slips’
and ‘briefs’, in many parts of the world, they are
referred to and labelled frankly as ‘adult diapers’, are
promoted prominently in retail outlets and are regarded
simply as practical items.

Whatever the case, some research evidence suggests
that adult diapers should not be excluded from the lev-
els of promotion and redesign afforded to insert pads
and pull-up pants. While pull-ups may be better overall
for women during the day or night, for men, diapers
are most effective overall and in terms of absorbency
and reduced leakage compared to other product types.
Diapers are considered by many to be more effective
and reliable for extended wear and protection at night.
Diapers received fewer negative comments from men
than any other product type for day or night use; for
women, they received fewer negative comments than all
products other than pull-ups.® Older patients often pre-
ferred diapers over other management options, espe-
cially if they had had previous experience of diaper use,
in contrast with the preferences of healthcare providers
and family members who may make care choices for
them.'

Discreetness

The discreetness of products is considered an important
priority during the day, particularly by women, while
at night this is less of an issue.” Women have expressed
considerable anxiety about the need to conceal their
incontinence and the effect this has on clothing choices,
activities and even whether they will leave the house.'?
For many, there is a trade-off between confidence that
products will not be noticed and confidence that they
will not leak: smaller, thinner products are less notice-
able, but need to be changed more often and offer less
certainty that they will not leak, whereas larger, thicker
products may provide more certainty, but may be more
likely to be noticed. Reaching an appropriate balance
between the two factors is a matter for personal prefer-
ence and can be affected by situation, clothing and
activity.*'?

Discreetness is not only a matter of pads being seen
when worn. The need to change pads often or the
length of time taken to do so may be more noticeable
than a slightly bulkier pad. The need to remove outer
garments such as trousers to change pull-ups may
attract attention when changing in the confined space
of public toilet cubicles, as may the noise of opening
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packaging, unfolding pads or undoing noisy adhesive
tapes. Difficulties disposing of pads when in public is
another problem reported by users.*!'* Many of these
concerns also affect people who use non-absorbent
methods to manage continence issues: noisy packaging
and the need to dispose used items can attract attention
to those who use intermittent catheterisation; urine col-
lection bags that slip, bulge unnecessarily or that have
noisy or difficult emptying valves can be noticeable to
others, as can drainage tubes between bags and indwel-
ling catheters or sheaths that are difficult to secure dis-
creetly against the leg.®

The need to carry spare products can also be notice-
able, arguably more so for men who may not normally
carry bags with them and for whom items like intermit-
tent catheters are larger than for women.%"
Discreetness can be undermined if the clinical appear-
ance of incontinence products or their packaging
means that they draw attention when carried. Products
and packaging whose design is cheerful and visually
consistent with other products in daily use such as tis-
sues, wet-wipes and sanitary napkins may be less likely
to draw attention. Some manufacturers have produced
carrying pouches and other items intended to disguise
or ‘normalise’ products when carried.

The storage of products presents a problem for many
users. Some may find difficulties storing products dis-
creetly yet accessibly, while others may be unable to
store large number of products, such as those in shared
accommodation or who have little or no living space.

Product aesthetics

The aesthetics of incontinence products is not some-
thing that is often discussed, yet it is an issue that is
important to users. Incontinence products will never be
objects of desire, but they are items that a sizeable pro-
portion of the population must live with day to day
and that can affect body image, so it is not unreason-
able to expect that consideration is given to how they
look, how they are packaged and how they might be
carried.

The appearance of products and packaging can
impact self-image and discretion in use, and women in
particular have reported that wearing absorbent pads
can result in a loss of perceived femininity and attrac-
tiveness.'? Products that are visually ‘clinical’ unhelp-
fully further medicalise the body image of users, which
has already been undermined by a stigmatised health
condition. Products that are babyish in appearance or
whose name or packaging has infantile connotations
may be unacceptable to older children, teenagers and
adults.

Some efforts have been made to improve product
aesthetics. In the United Kingdom, packaging, and to
some extent products, have evolved for the growing
number of users who purchase products in retail con-
texts: packaging has been made more attractive and
informative, while some degree of effort has gone into

designing absorbent products that are better suited to
either men or women and are visibly more attractive
and less medical. Washable pants with integral absor-
bent pads that are designed to resemble normal under-
wear styles such as briefs, thongs, Y-fronts and boxers
are also produced, although their effectiveness com-
pared to disposable absorbent products is uncertain.’
Urine collection bags and covers for them are being
produced in more discreet or attractive finishes and sys-
tems designed that can be worn in different positions to
suit individual user’s needs.

In Asia in particular, manufacturers are recognising
the need to address clinical aesthetics in the design and
promotion of disposable products. Manufacturers do
not shy away from cheerful, non-clinical colours, pat-
terns, coloured strips and motifs on adult diapers. In
China, disposable absorbent pull-up pants are designed
and marketed specifically for teenage girls and young
women (Figure 2). In Japan, pull-ups are produced in a
range of colours and designs, and attention is given to
ensure the elastic nonwoven fabric pants look like nor-
mal cotton.”!

Provision and accessibility

The range of products available to users can vary enor-
mously between and within countries, affecting users’
ability to make choices. Product availability and acces-
sibility can be affected by socioeconomic factors,
healthcare policy and financing, and the logistics of
supply. In countries with publicly funded healthcare
systems, some incontinence products may be provided
free of charge. In others, cost-sharing policies may be
in place, or the cost of products may be reimbursed by
insurers. In a great many countries, consumers must
pay out-of-pocket for incontinence products.

In low- or middle-income countries, many people
have a limited ability to pay for incontinence products,
which in turn affects the size and complexity of the mar-
ket. In such contexts, the range of products available is
often very limited, in part because products can only be
made available at affordable prices if suppliers can ben-
efit from economies of scale that are only possible with
restricted choices.”'***** With pull-up absorbent pants
being relatively expensive, cheaply and locally produced
adult diapers are the standard incontinence manage-
ment product.

For some, even the most basic and cheaply commer-
cially produced incontinence products remain unaf-
fordable. In many countries, cloth pads intended for
menstruation are used for incontinence and washed,
although for some, the potential cost-savings of reusa-
ble products is undermined by a lack of reliable water
and sanitation infrastructure and suitable washing
facilities.>* It is not uncommon in hospitals catering to
the less advantage in low- and middle-income countries
to encounter both men and women using disposable
baby diapers inside underwear.
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Figure 2. Disposable incontinence products from Asian countries.

A similar need for improvisation has resulted from
the trend towards disposability of non-absorbent
incontinence products. In some developing countries in
Asia, disposable sheath and urine collection bag sys-
tems are either unavailable as an option or are prohibi-
tively expensive, and some men resort to improvised
fixation system to hold a plastic bag in place. In low-
or middle-income countries, single use of catheters is
not affordable by many who must perform intermittent
catheterisation. As a result, single-use catheters or more
affordable Foley catheters — although not ideally suited
to the task — are frequently cleaned and reused for
extended periods.® In stoma care, the reuse of products
intended for single use is not possible. With disposable
products not affordable and reusable products unavail-
able, people with stomas and low incomes in some
countries resort to fashioning improvised devices to
hold readily and cheaply available products such as
sandwich bags over their stoma.*> In many low- and
middle-income countries, a variety of toileting aids are
improvised from recycled materials.>*

The reuse of supposedly single-use products such as
catheters is not limited to developing countries: in
Australia and Canada, reuse of intermittent catheters
has been reported in around half of users, while in the
United States, reuse has been reported in 35%-83% of
users, with catheters reused a median of 20 times each.
These figures suggest that the industry’s focus on

disposability is not in line with the preferences of a pro-
portion of users: from a practical standpoint, reusing
catheters means less need to carry and dispose of prod-
ucts in public, and some users have expressed environ-
mental motivations for reuse. In the United Kingdom,
where single use has been the only option for several
years, the potential for reuse is being explored and
catheter users have reported that having the opportu-
nity to use single-use and multi-use catheters might
provide optimal choice.®

Interest in reusable products may be driven by per-
sonal preferences and environmental considerations in
developed regions, while reuse, improvisation and
adaptation of products are borne of necessity in devel-
oping regions. But both point to populations and areas
of incontinence product design that have increasingly
been disregarded by industry. The development of reu-
sable products using modern technologies to provide
greater choice for users in higher income countries
may be commercially unattractive, but may be a popu-
lar strategy with commissioners given constraints of
health system budgets. In low- and middle-income
countries, the design and provision of affordable reu-
sable products has the potential to improve the lives of
many who currently must improvise their own man-
agement methods, may find new markets and would
demonstrate the social responsibility of multinational
industries.
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Risks associated with product use

As well as being effective and acceptable, it is impor-
tant that the design and development of products for
bladder and bowel dysfunctions consider and minimise
the risks associated with their use. For worn products
such as pads that collect and contain urine or faeces,
skin health is a major concern: conditions such as
incontinence-associated dermatitis are often challen-
ging to heal.*® The use of other devices such as sheaths
and penile clamps can similarly involve risks to skin or
soft tissue health. Urinary tract infections are a major
issue for users of catheters or other intra-urethral or
intra-vaginal devices. The blockage of catheters by
crystalline biofilms and the twisting of drainage tubes
can stop urine drainage and potentially result in dan-
gerous retention and vesicoureteral reflux. Product
designs and technologies may have a crucial role to
play in reducing such risks in the future. One recently
proposed technology that has been tested in vitro is the
use of an infection detector coating in indwelling urin-
ary catheters, which would detect elevated presence of
bacteria and provide an early warning of potential
catheter blockage by releasing an indicator dye into the
urine collection bag.?’

Conclusion

The market for products to manage bladder and bowel
dysfunctions is huge and growing. While there have
been developments in the products for managing blad-
der and bowel dysfunctions, there is still a great deal of
room for improvement in the products available.
Products and methods for managing bladder and bowel
dysfunctions should recognise that users have lives,
friends, family and relationships. Many users of incon-
tinence products are active and mobile, and their
requirements from products may differ from those who
are less so. People have been found to manage bladder
and bowel dysfunctions most successfully when they
use a range of products depending on different activi-
ties, contexts and priorities.

Product engineers and designers should not focus
solely on functionality of acquisition and containment.
Many other factors are important to users: comfort,
reliability, ease of use, skin protection, odour control,
discretion, context-specific factors, aesthetics and body
image. Products will not be considered effective and
acceptable if these factors are ignored or considered to
be less important. Ideally, users’ needs and opinions
should be involved at each stage of product develop-
ment and evaluation.
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