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ABSTRACT

There have been significant advances in detecting urine in pads and urine collection devices. In this pilot study, we
tested a new wetness detection device for patients with incontinence. The aim and objective of the study was to test the
efficacy of the device and to assess patient’s and caregiver’s satisfaction and to list the short-term adverse effects.
Patients who had incontinence (urinary/faecal) and above 5 years, outpatient and inpatients of St John’s hospital were
selected and enrolled for the intervention after obtaining informed consent. Patient’s general information and details
about incontinence was recorded using a structured proforma. Patient and attendant were trained on the use of the
device. After 3 days of use, feedback of the patient and the care giver was documented on effectiveness, adverse events,
and satisfaction. The testing device was effective in testing the wetness. Patient and care giver were overall satisfied

with the device for the ease of use. But the disadvantages were difficulty in cleaning and false alarm.
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INTRODUCTION

Urinary incontinence is the loss of bladder control, leading
to the involuntary leakage of urine. This condition can
range from occasional minor leaks when coughing or
sneezing to a complete inability to control urination. There
are several types of urinary incontinence. Urinary
incontinence can affect anyone, but it is more common in
older adults and women. Based on definition of urinary
incontinence, the prevalence is between 5% and 50% of
adults. It can result from various underlying conditions,
including weakened pelvic floor muscles, certain
medications, or neurological disorders.  Urinary
incontinence can significantly impact patients' lives,
physical, emotional, and social well-being leading to poor
self-rated health, lower quality of life, social isolation, and
depression.?3

Traditional management of urinary incontinence is urine-
absorbing aids like diapers and pads, as well as urine
collection devices such as indwelling and condom
catheters.* However, none of these methods are ideal for
patients or caregivers, and they come with significant
drawbacks and side effects.

In the past two decades, there have been significant
advances in detecting urine in pads and urine collection
devices. Sensors in these pads can send alarm messages to
caregivers for prompt diaper changes or alert a bed-wetting
child for toilet training.5

In this pilot study, we tested a new wetness detection
device for patients with incontinence. The device was
attached to a mat placed under the patient. When the mat
detected just 1 cm of wetness, a beep alarm would go off,
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signalling the need for attention. The image of the
Wetsense and sensor pad is given below (Figure 1 and 2).

Objectives

Objectives of the study were: to test the efficacy of the
Wetsense®, a bedwetting alarm device; to assess the
patient’s and caregiver’s satisfaction with the device; and
to list any short-term adverse events with the usage of the
device.

METHODS

Study design

It was an interventional descriptive study.
Study duration

The duration of the study was for 3 months, April 2023 to
June 2023.

Inclusion criteria

Any patient with the history of incontinence (urinary or
faecal), with age above 5 years were included.

Exclusion criteria

Patients with bedsores and skin problems - psoriasis, and
eczema, and terminally ill patients - patients on life support
and/or under palliative care were excluded.

Methodology

Patients who had incontinence (urinary/faecal) and above
5 years, outpatient and inpatients of St. John’s Hospital
were selected and enrolled for the intervention after
obtaining informed consent. Patient’s general information
and details about incontinence was recorded using a
structured proforma. Patient and attendant were trained on
the use of the device. After 3 days of use, feedback of the

patient and the care giver was documented on
effectiveness, adverse events, and satisfaction.

Statistical analysis

Data was entered in Microsoft excel sheet and results are
expressed in frequencies and percentages.

RESULTS

The ten subjects recruited ranged between 7 to 95 years of
age, with a mean age of 31.5 years. Among the adults three
patients had spinal injuries, 2 had traumatic brain injury
and 2 had other conditions leading to their incontinence.
Two children aged 7 and 10 had nocturnal enuresis. Six
subjects had both urinary and faecal incontinence and 4
had only urinary incontinence. None of them were on
medication for incontinence and 9 subjects were using
diapers (Table 1).

Patient satisfaction

The device successfully detected wetness in all 10 subjects
(100% efficacy). There were no reports of adverse events
such as skin allergies, bed sores, or urinary tract infections.
60% of patients were satisfied with the device. All patients
found the device easy to use, beneficial, and helpful.
However, one patient felt that cleaning and reusing the
device was difficult. Three patients experienced
discomfort due to continuous alarm even when there was
no wetness. This could be due to a device fault, mat fault
or due to improper cleaning of the mat, which require
further investigation. Overall, all patients were satisfied
with the device.

Caregiver satisfaction

All caregivers found the device easy to use, beneficial, and
helpful. One caregiver reported difficulty with cleaning
and reusing the device. Three caregivers experienced
discomfort due to continuous alarms even when there was
no wetness. Overall, all caregivers were satisfied with the
device.

Table 1: Patient profile with efficacy, satisfaction, and adverse events.

Diagnosis

Duration of

Efficacy (detected Adverse

Satisfied

incontinence

events

1 46 M Traumatic brain injury 1 month Yes Yes Nil
2 21 M Spinal injury 4 months Yes Yes Nil
3 21 M Spinal injury 3 months Yes Yes Nil
4 16 M Spinal cord injury 8 months Yes Yes Nil
5 32 M Stroke in young 3 months Yes Yes Nil
6 36 M GB syndrome 4 months Yes Difficult to clean Nil
7 30 M Traumatic brain injury 1.5 months Yes Yes Nil
8 95 M Stoke/DM/HTN/post 1 year Yes Continuous alarm Nil
cancer recovery
9 7 M Nocturnal enuresis Yes Continuous alarm Nil
10 10 M Nocturnal enuresis Yes Continuous alarm Nil
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Comments from patient and caregiver on the device

The common complaint from caregivers was that the
device was cumbersome to use as it required an extra bed
sheet and rubber sheet over the device. Patients could not
lie directly on the device, necessitating cleaning the bed
sheet, device, and rubber sheet each time they were soiled.
One patient commented that while the device is a good
idea, it needs improvement.

DISCUSSION

The main strategies for bladder accidents or incontinence
in hospitals and homes include the use of diapers (43%),
followed by external catheter drainage (34.6%),
intermittent catheterization, and suprapubic
catheterization. Diapers are commonly used because they
are non-invasive and easy for healthcare workers and
caregivers to use.

Absorbent materials like diapers and pads are the most
expensive option, accounting for 63% of the total patient
costs for managing urinary incontinence. The
complications associated with diaper use include
incontinence-associated dermatitis (ICD), pressure sores
(PS), pain and discomfort, and worsening of urinary
incontinence. Diaper use can also negatively impact self-
esteem and increase the risk of hospital-acquired
infections.

To prevent these complications, frequent diaper changes
are recommended—at least once every 6 hours—and the
use of occlusive moisturizers, which further adds to the
cost and burden on caregivers.10!!

Evolving technologies in treatment of Ul

With the advent of moisture sensors both integrated and
external and the alarm mechanisms has led to new
management modalities for babies (wet diaper alarm
system) and bed bound Ul patients in health care facilities.
Its use is also greatly utilised in toilet training for enuretic
children. There is also development of Automatic urinary
delivery system that automatically transports the urine into
a separate urine storage container for later disposal. This
has been used as nursing robots that can help solve the
problem of caregiver shortage in the future in Japan.?

Challenges of new technologies

One of the most challenging aspects of a Ul is to develop
a solution that is both comfortable and discreet, allowing
patients to wear it with ease, most of the devices were too
large for a person to wear comfortably. Studies attempting
to design a small and portable device, suitable for
comfortable use, failed to propose a device with a rapid
response time, decreased detection accuracy, leading to
potential false alarms.*3

CONCLUSION

The testing device proved effective in detecting wetness,
and both patients and caregivers appreciated its ease of use.
However, the device presented some drawbacks, including
difficulty in cleaning and occasional false alarms. To
address these issues, it is recommended to modify the
design by incorporating a skin-friendly fabric for the mat,
eliminating the need for an additional bedsheet. The device
appears particularly suitable for adult patients undergoing
continuous intermittent catheterization and for managing
nocturnal enuresis in children. Additionally, it may offer a
cost-effective alternative to diapers, though further
research is needed to confirm this potential.
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