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Abstract

BACKGROUND: The PureWick™ System (PureWick) is
intended for non-invasive urine output management in female
patients. PureWick is comprised of the PureWick™ Female
External Catheter and the PureWick™ Urine Collection System.
OBJECTIVES: The objectives were: (i) to observe how PureWick
impacts caregivers and patients, in the care/nursing home
setting and at home, and (ii) to compare PureWick with other
urinary incontinence management systems (incontinence pads
and Foley catheters). The impact of PureWick on care/nursing
home patients was evaluated by comparing the number of
incontinence interventions (pad checks, pad changes, other
observations such as bed pan/bed linen/clothing change or
wash) when using PureWick compared with pads or Foley
catheters. Care/nursing home and home users provided
Patient-Reported Outcomes Measurements (PROMs) feedback
on user experience of comfort, ease of use, efficacy, impact on
daily living and quality of life when using PureWick compared
with pads or Foley catheters. The impact of PureWick on carers
was evaluated in the PROMs questionnaire by asking how
much continence care they had given the user while using
PureWick compared with pads. Carers were also given the
opportunity to provide any additional comments.

STUDY DESIGN, SETTING AND PARTICIPANTS: Staff in
care/nursing homes identified female incontinent residents
using pads or indwelling Foley catheters who met the eligibility
criteria for the study. Participants (25) ranging from 31 to 107
years (mean age 75.7 years) of age enrolled in the observational
study: 11 from care/nursing homes and 14 home-based users.
MEASUREMENTS: Baseline continence information was
collected for 10-14 days, then for 10-14 days using PureWick.
Care staff recorded the daily intervention data which was then
collated. This was an observational study, and due to the sample
size of 25 participants across two different data gathering
approaches, statistical analysis methods were not applied.
RESULTS:Notably fewer pad-only changes were recorded
during the PureWick trial compared with baseline (103 vs 522).
Night-time interventions that disturb the patient reduced by
65%, with an 89% reduction in participant-reported disturbance
of sleep. 88% of PROMS respondents reported that PureWick
kept them dry all or most of the time, and 52% said that
PureWick never caused them skin irritation. 56% reported that
PureWick never caused them to worry about smell; only 16%
said this of pads or catheters. PureWick was rated 7.2/10 for
comfort compared to 5.7/10 for either pads or catheters.
CONCLUSIONS: PureWick has user-reported benefits
(including improved independence, dignity and quality of life)
over other continence products for some users. The overall
opinion of PureWick was positive compared with pads, with
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64% of care/nursing home users choosing to continue using
PureWick beyond the trial period, and all home users choosing
to continue using PureWick following their trial.
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Introduction

study of women who experience urinary
Aincontinence found that participants associated
a range of negative features with urinary
incontinence, including: loss of control, anxiety, sleep
disturbances, a sense of negative self-perception and
a reduced ability to enjoy a satisfying social life due to
isolation and embarrassment (1, 2). Urinary incontinence
can also lead to falls and fractures, increasing morbidity
and healthcare costs (2).

Females with urinary incontinence can be negatively
impacted by their use of pads or indwelling Foley
catheters in a number of ways. Patients with a Foley
catheter are more likely to have experienced a lower
quality of life, brought about by a fear of urine leakage,
odour, painful catheter changes, urinary infections, and
negative effects on daily life activities (3). Furthermore,
many patients experience catheter blockage and urine
bypassing (4).

Individuals wearing pads that utilise super-absorbent
materials, and who lie or sit for prolonged periods while
the pad accumulates urine, will experience varying levels
of moisture, pressure and shear acting on their skin (5).
This can lead to skin irritation and pressure ulcers, which
can have a significant effect on quality of life (5). Pads can
be described by some women as being bulky and rough,
with movement of the pad causing discomfort, whilst
worries about visibility and smell are common (2).

Urinary incontinence has a negative impact on patients
and their caregivers. Managing personal care, including
continence care, can become the focus of daily life and
the health of caregivers may be impacted (6). Providing
24-hour continence care can contribute to caregiver
exhaustion and negatively impact relationships between
caregiver and patient (6). The provision of continence care
can be expensive for patients and caregivers, taking into
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Figure 1. Images showing how PureWick works

Soft material
wicks urine
down to the
base.

Urinate as
needed.

Continuous
low pressure
suction at the
base removes
urine.

account laundry-associated costs (water and electricity),
containment products and cleaning materials (6).

One component of the PureWick™ System (PureWick)
is a female external catheter. It has been developed for
non-invasive urine output management and serves as
an alternative to pads and Foley catheters. It is intended
to aid undisturbed sleep, reduce the need for carer
intervention at night, reduce the risk of night-time falls,
keep skin dry and increase comfort.

The PureWick female external catheter utilises
continuous low-pressure suction to wick urine away from
the body into a collection canister (7). It is required to be
plugged in to a power source to provide suction, however
it is available with backup battery power if required (8).
PureWick can be used during the day or the night while
the patient is stationary, either lying, reclining on their
back or side, or when seated in a chair (7), and patients
can wear mesh underwear while using PureWick (9). The
PureWick system is small but does require a nightstand
for the collection canister to sit on, or a small table if the
patient is sat in a chair instead of in bed (8). The external
catheter should be changed every 8-12 hours or if soiled
(7), and the canister is reusable however it should be

cleaned once daily at a minimum (9). Optional covers are
provided which fit over the canister for privacy (10).

Figure 1 illustrates how PureWick works.

The suitability for PureWick varies depending
on the individual patient. Included among those for
whom PureWick is not suitable are those who do not
have mental capacity or who have only partial mental
capacity, those who struggle with agitation, aggression
or confusion, those who are very active in bed and those
who are too thin to keep the device well positioned
between the buttocks. While not recommended for
dementia patients, it could be used, if necessary, by
adding net pants, provided the individual is not too
active or likely to pull it out of position. Individual
assessments (similar to pad assessments) should be
carried out for these individuals.

The purpose of this observational study was to capture
and compare information and evidence about the efficacy
and benefits of PureWick with other interventions
currently used in the management of urinary
incontinence, and to understand how PureWick impacts
carers and patients, both in a care/nursing home setting
and among users in their own homes.
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Methods

Process

The study was comprised of two phases:

(1) Workstream la was an observational study of
PureWick use in the care/nursing home setting, between
December 2021 and July 2022, involving pre-PureWick
and during PureWick use daily intervention reporting.
Care/nursing home staff identified eligible patients
(see inclusion/exclusion criteria in Table 1). Consent
was obtained. Baseline information for each participant
was collected. Full training on the use of the PureWick
female external catheter was provided to care staff. Daily
continence information was captured and recorded for
each participant for a period of between 10 and 14 days
with current products (pads or Foley catheters), and
subsequently with the PureWick female external catheter.
Care staff recorded the daily intervention information,
which was then collated by the nurse consultant.

Workstream 1b was the completion of anonymous
Patient-Reported Outcome Measures (PROMS)
questionnaires (Appendix), focusing on users’ experience
of their previous incontinence products as well as
PureWick, and examining their experience of comfort,
ease of use, efficacy of the product and the product’s
impact on their daily living and quality of life. PROMs
questionnaires also included one question aimed at
carers, which asked how much continence care they had
given the user while using PureWick compared with
pads. Carers were also given the opportunity to provide
any additional comments.

(2) Workstream 2 participants were home-based
PureWick users, from whom experience data were
collated and analysed. PROMS questionnaires were
carried out by telephone, with either users or carers at
home, as for participants in care/nursing homes.

Statistical analysis

This was an observational study, and due to the sample
size of 25 participants across two different data gathering
approaches, statistical analysis methods were not applied.

Participant profile

Five care homes identified those female incontinent
residents using pads or indwelling Foley catheters,
who met the eligibility criteria (see Table 1), primarily,
those who were not doubly incontinent more than
twice in a 24h period, and those whose mental capacity
was not likely to cause them to remove the device. Of
these eligible patients, 11 completed 10 or more days
of baseline and comparative PureWick data, and 17
completed only partial data (either due to failing to meet
criteria or dropping out before 10 days’ use). A further
14 participants were PureWick users at home, bringing
the total study enrolment to 25. Ages of participants
ranged from 31 to 107 years (mean age 75.7 years): 3
were under the age of 60, 11 were between 60 and 79, 10
were between 80 and 99, and 1 was aged over 100. Of
the 25 participants, only 2 were actively mobile; 14 were
bedridden, two were confined to a (wheel)chair, and
seven spent their time mostly in a chair. Incontinence
ranged from moderate to very severe and was of a range
of types: functional or mixed incontinence (the majority),
urge incontinence, overflow and reflex incontinence.

Eligibility criteria

Table 1. Table showing eligibility criteria of participants in the study

Inclusion criteria

Patient (or patient’s representative /next of kin) is willing and
able to give informed consent to participate in the study

Patient is over 18 years of age

Patient is willing to try the PureWick female external catheter
and meets the clinical indications outlined in the product infor-
mation for use

Patient is female with urinary incontinence sufficient to wet
underwear at least twice daily or resulting in nocturnal wetting
or other functional incontinence impacting on quality of life

Patient incontinence currently managed using either body-worn
incontinence pads at night or by means of Foley catheter

Patient has received Covid-19 vaccine

Exclusion criteria

Informed consent unavailable

Patient has urinary retention

Patient is agitated, aggressive or uncooperative

Patient experiences frequent faecal incontinence (more than two
episodes daily)

Patient has skin irritation or breakdown in the genital area
which is not caused by urinary incontinence

Patient is experiencing moderate/heavy menstruation and
cannot use tampon

Patient has had positive Covid-19 test result within the last 10
days
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Results

Interventions

Recorded intervention types included: check if the
patient was dry; check if the patient was damp but not
requiring a change; pad-only change; pad change and
wash; PureWick wick change only; PureWick wick change
and urine collection; PureWick wick change and pad
change; bed pad change; bed linen change; clothing
change; wash; resident wet/dry or soiled.

Interventions numbers/frequency

Carers provided 7.7% fewer continence care
interventions per 24h when participants were using
PureWick as opposed to previous pad or Foley catheter.

Carer number and care home resource

The average time spent supporting a patient’s
continence needs reduced by 16% when using PureWick.
The average number of carers per intervention was
reduced from 2.3 to 2.0, freeing time and resource for
other care needs, and disturbing residents less.

Impact on type of intervention

Notably fewer pad-only changes were recorded during
the PureWick trial (103) compared with baseline (522),
with resulting decrease in the level of disturbance due to
continence care. There was a 51% increase in the ‘check,
patient dry’ intervention with PureWick compared with
the same intervention check with baseline products,
resulting in a growth of confidence in the PureWick
effectiveness.

Carer feedback

Of 20 carers, 15 reported in their PROMS questionnaire
that ‘moderately or significantly less” continence care was
required with PureWick compared with pads. Of these,
eight reported ‘significantly less’.

Implications of pad and barrier cream usage

There was a reduction of 39% in the number of
pad changes when using PureWick during the trial,
and barrier cream applications reduced by 34% in the
PureWick phase compared with baseline.

Quality of life

Sleep and night-time interventions. The average
number of interventions at night-time reduced by 24%
during the PureWick phase of the trial. Night-time

interruptions that disturb the patient reduced by 65%,
comparing aggregate of pad changes and PureWick
changes between baseline and PureWick. The number of
patients reporting that they were disturbed at night-time
for pads and for PureWick are recorded in Table 2. In all,
respondents reported a positive impact of PureWick on
the quality of their night-time experience.

Table 2. Table comparing the number of users reporting
sleep disturbance in both workstreams, between pads
and PureWick

Pads PureWick
All of the time 5 1
Most of the time 4 0
Sometimes 7 5
Occasionally 5 10
Never 4 9

Impact on wetness

52% of PROMS respondents reported that pads never
kept them dry, and 24% reported that pads kept them
dry only occasionally. Comparatively, 88% of PROMS
respondents reported that PureWick kept them dry either
all or most of the time.

Skin irritation

When asked about skin irritation, 52% of respondents
reported no irritation in the PureWick group. None of
the respondents reported no irritation from pads or Foley
catheters, indicating that they experienced at least some
irritation.

Smell

56% of participants self-reported that they never
worried about smell while using PureWick, whilst 16%
reported this for pads and Foley catheters.

Comfort from continence products

PureWick was rated 7.2/10 for comfort, compared with
5.7 out of 10 for pads or Foley catheters.

Shape of continence products

80% of respondents rated PureWick either a very good
or good shape, whereas 56% said this about pads or Foley
catheters. None of the respondents rated PureWick a poor
or very poor shape, whereas 4/25 rated pads/catheters a
poor or very poor shape.
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Table 3. Table showing the characteristics of users who reported the greatest benefit of using PureWick

Full-time user at home

Tend to be bed bound or have very

limited mobility mobility

Tend to struggle with pad changes, either

physically or finding it undignified during the night

Those who are obese or have pain when
moved found comfort with PureWick

Tend to struggle with sore skin from pads
or bed sores

Tended to have partial or a full
understanding of the purpose of the

device device

Night-time user at home

Can be active and mobile or have limited
Have multiple episodes of urination
Tend to overwhelm absorbent pads

Tend to suffer from sore skin from pads

Care/nursing home user

Tend to be bed bound or have very
limited mobility

Tend to struggle with pad changes —
either physically or find it undignified
Tend to struggle with sore skin from pads
or bed sores

May use it full-time if confined to a bed or
chair or at night-time if more mobile

Tend to have partial or a full
understanding of the purpose of the

Effectiveness and overall opinion

Efficacy and leakage

Across matched days in the baseline and PureWick
phases, interventions involving pad changes reduced
by 39%. While 28% of respondents reported that pads/
Foley catheters leaked either all or most of the time, no
respondents said that PureWick leaked all of the time.
80% of respondents said that PureWick stayed in place all
or most of the time, compared with 72% for pads/Foley
catheters.

Owerall opinion

7 of 11 participants in the care/nursing home setting
chose to continue to use PureWick over pads/Foley
catheters following the end of the trial, and all 14 users at
home continued to use them long term.

Problematic

On a scale of 1 (not at all problematic) to 10 (very
problematic), participants rated PureWick less
problematic than pads/Foley catheters (2.9 vs 5.9).

Owerall experience

All but one of the home long-term PureWick users
reported their overall experience as excellent. Overall,
the participants opinion of PureWick was favourable
compared with pads.

Benefits

84% of respondents reported experiencing benefits
from using PureWick.

Certain characteristics were shared by those who
experienced the greatest benefit of using PureWick, which
can be seen in Table 3.

Participant/carer experience

Dignity and independence

PureWick has reduced the continence care needs
for some users, giving them back some dignity and
independence. It has enabled users to assume greater
responsibility for their own care. As care needs are easier
to manage, family are better able to care directly for
users. Those users who are now able to manage their
night-time incontinence may be enabled to return home
from residential care. Embarrassment from the smell of
pads has been eliminated. PureWick gave one user the
confidence to go on holiday.

Physical and mental health

Improved skin integrity, reduced infections, and
improved ability for sores to heal were all cited as
positive benefits of PureWick.

Carer/family impact

PureWick has given carers and families the peace of
mind of knowing that users can be left for longer periods
at night without fear of finding them wet on return.

Cost

Anecdotally, home-based PureWick use resulted in
reduced electricity bills as users no longer needed to
wash bed linen several times a day. However, several
home-based users expressed concerns about the cost of
purchasing and maintaining PureWick privately rather
than via prescription.

Environment
PureWick resulted in less waste being sent to landfill,

and fewer problems with smell due to household bins
filled with pad waste.
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Discussion

The data provided by this observational study
demonstrates the user-reported benefits of the PureWick
external female catheter system compared with pads and
indwelling Foley catheters.

Users found PureWick to be more comfortable and
less irritating to skin than pads or Foley catheters. It has
previously been found that periods of pressure relief and
management of moisture are important for maintaining
skin integrity (5). The PureWick device wicks urine away
from the skin, reducing the amount of moisture that skin
is exposed to for prolonged periods of time, so may better
contribute to the maintenance of skin health than pads.

Female external catheters have been shown to
significantly reduce the incidence of catheter-associated
urinary tract infections (CAUTIs) (11). Not only do
frequent urinary tract infections (UTIs) have physical,
social and psychological effects on patients, but
between 2020 and 2021, the cost to the NHS of antibiotic
prescriptions to treat UTIs was £37 million (12, 13).
Reducing the incidence of UTIs through using female
external catheters could therefore potentially contribute to
cost savings for healthcare systems. Although the length
of this study was not adequate to assess impact on UTI
incidence, home users who had been using the PureWick
device long-term (more than one year), commented
anecdotally that they had stopped experiencing UTIs
or had experienced them less frequently since using
PureWick.

Fewer interventions such as pad and bedding changes
are required when using the PureWick system, meaning
that patients get better quality sleep, improving their
quality of life and overall wellbeing. Previously, benefits
to sleep have been reported when using PureWick for
both users and caregivers (14). In a 2022 study, 36% of
patients who used PureWick by themselves reported
improved sleep with PureWick (14). For those being
taken care of by caregivers, 14% of patients reported sleep
benefits, and 23% of caregivers reported sleep benefits for
themselves, and feeling rested the morning after use (14).
Reducing the time spent changing and washing bedding
may allow family members and carers to spend more time
with the user rather than on continence care.

Although cost was a concern for some users, one user
reported a reduction in electricity and water bills, and less
laundry powder usage due to fewer bedding changes.
Additional to the utility costs to the user, incontinence
products are expensive for healthcare systems, with
incontinence pads alone costing the NHS roughly £80
million a year (13, 15). Compared with pads, users only
need to use one PureWick external catheter per night, and
the collection canister is reusable. Avoiding the continual
disposal of pads may result in cost savings and may
reduce the environmental impact of continence care.

Many users found PureWick most beneficial at night,
and some continued to use it during the day. Reasons

that some users gave for not using PureWick during the
day was to be more mobile, or to keep the cost of using
PureWick down. Whilst the contraindications to using
PureWick have been discussed, it is also important to note
that the device is intended to be used when the patient is
seated, reclining, or lying in bed, and does require a stable
surface for the collection canister to rest on. This may
mean that PureWick is not suitable for those who would
want to be more mobile (for example using an electric
wheelchair) and this may warrant further research.

The authors have observed from their experience
in clinical practice that PureWick may be particularly
valuable for two groups of patients: younger patients,
and those in end-of-life care. Younger patients who
are incontinent and reliant on frequent intermittent
catheterisation may benefit from being able to empty their
bladder prior to outings without the risk of incomplete
voiding of the bladder and infection, reducing the
likelihood of distressing public incontinence episodes.
PureWick may reduce some of the stigma associated with
incontinence in young people. Palliative care patients
who are bedbound can also benefit from the PureWick
device, as it reduces the need for rolling them in bed to
change pads and bedding.

Study limitations

Outcomes and learnings here reported result from
this observational study only, reflect the experience of a
relatively limited participant group and should not be
considered exhaustive.

A detailed report of findings from this study is
available upon request.

Conclusion

A total of 25 participants contributed data to the study:
11 were residents of care/nursing homes and provided
comparative interventions date and PROMS feedback;
14 were home-based PureWick users and contributed
PROMS experience feedback.

Interventions data showed that staff and carers
spent less time and resource delivering continence care
to PureWick users. Many users found PureWick most
beneficial at night-time, and some used pads during the
day when they wanted to be more mobile. PROMS data
provided clear evidence of benefits, with users reporting
increased levels of comfort, dryness and sleep quality, and
most deciding to continue use of PureWick after the trial.

Those who did not have a successful experience with
PureWick may have had only partial mental capacity,
and struggled with agitation, confusion, or aggression,
being very active in bed or being too thin to maintain
positioning of the device.
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