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(7) ABSTRACT

According to one aspect of the inventive concept there is
provided a method of monitoring incontinence for a user,
comprising: determining, using a urine sensitive circuit
provided at an absorbent article and arranged to present a
changed electrical characteristic when exposed to urine,
whether the user has urinated on the absorbent article,
performing, using a measurement circuit, a measurement on
the urine bladder to determine a parameter which varies with
a fill level of the urine bladder, and in response to deter-
mining that the user has urinated on the absorbent article,
recording, by a processing circuit, data representing said
parameter.
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METHOD FOR MONITORING
INCONTINENCE

TECHNICAL FIELD

[0001] The present inventive concept relates to a method
of monitoring incontinence for a user.

BACKGROUND

[0002] Urinary incontinence, or an inability to control
urinary function, is a common problem affecting both men
and women of all ages. Many feel embarrassed and do not
dare to visit the doctor for help. This can lead to chronic
incontinence. In the prior art, a common way of managing
incontinence is to use absorbent articles such as diapers,
sanitary napkins or pads, or even catheters. However, this
only reduces the inconvenience for a wearer when an
incontinence event occurs.

[0003] Common types of urinary incontinence include
stress incontinence and urge incontinence. There is also a
mixed type of incontinence including both stress inconti-
nence and urge incontinence. Stress incontinence may be
caused by loss of support of the urethra which is usually a
consequence of damage to pelvic support structures as a
result of childbirth, overweight or and some medications.
Stress incontinence is typically characterized by a leakage of
a relatively small volume of urine during activities which
increase abdominal pressure such as coughing, sneezing and
lifting, or rapid movements for example during sporting
activities. The main treatment for stress incontinence is
pelvic floor exercises. Other possibilities would be a surgery
to tighten or support the bladder outlet or prescription of
medications. Urge incontinence may on the other hand be
caused by abnormal bladder contractions. This is sometimes
also referred to as an “overactive” urine bladder. Urge
incontinence is typically characterized by a leakage of a
relatively large volume of urine in association with insuffi-
cient warning to get to the bathroom in time. Possible
treatments for urge incontinence are pelvic floor exercises to
retrain the bladder or prescription of medications to relax the
bladder.

[0004] In the prior art, various systems relying on electri-
cal sensors for detecting presence or urine in for example a
diaper are known. Such prior art systems are however often
merely able to detect that the diaper has become wet and
signal the need to change the diaper to for example the
wearer of the diaper or a caretaker. However, this only
provides a limited help to people suffering from inconti-
nence in that it mainly make it easier for the wearer or
caretaker to determine that it may be time to change the
diaper.

SUMMARY OF THE INVENTIVE CONCEPT

[0005] The inventors have realized that it would be advan-
tageous to provide a system allowing for an improved
monitoring of urinary incontinence. More specifically the
inventors have realized that, for a great number of people
suffering from incontinence-like problems, it would be help-
ful to have a system or method for monitoring incontinence
providing monitoring of aspects other than merely the need
to change diaper.

[0006] According to an aspect of the inventive concept
there is provided a method of monitoring incontinence for a
user, comprising:
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[0007] determining, using a urine sensitive circuit pro-
vided at an absorbent article and arranged to present a
changed electrical characteristic when exposed to urine,
whether the user has urinated on the absorbent article,
performing, using a measurement circuit, a measurement on
the urine bladder to determine a parameter which varies with
a fill level of the urine bladder, and in response to deter-
mining that the user has urinated on the absorbent article,
recording, by a processing circuit, data representing said
parameter.

[0008] The method makes it possible to correlate an actual
detection of an involuntary urination event (hereinafter
interchangeably referred to as a urination event or an incon-
tinence event) with a parameter which is indicative of a urine
bladder fill level. This type of correlation may be particu-
larly useful for monitoring urge- and mixed-type inconti-
nence which, as described earlier, typically may cause a
relatively large urine leakage in association with insufficient
warning to get to the bathroom in time. Information regard-
ing a fill level of the urine bladder preceding or upon the
occurrence an incontinence event may thereby be valuable
for understanding at which urine bladder fill level the risk of
an incontinence event is increased. However, it should be
noted that the method also may be useful for monitoring
relatively small urine leakages caused by stress and activi-
ties implying increased abdominal pressure as the risk for
such leakages also may increase with the urine bladder fill
level.

[0009] By triggering the recording of the data in response
to detecting or determining that the urine sensitive circuit
has been exposed to urine, an accurate monitoring is pro-
vided since the urine bladder fill level indicative parameter
will correspond to the conditions prevailing at the time of the
incontinence event. This accuracy would be difficult to
achieve with any manual monitoring method.

[0010] According to one embodiment the method further
comprises, in response to determining that the user has
urinated on the absorbent article, recording, by the process-
ing circuit, data representing said parameter and an indica-
tion of that the user has urinated on the absorbent article. The
processing circuit may hence associate the indication of that
the urine sensitive circuit has been exposed to urine with
said at least one parameter determined by the measurement
circuit. The association may include linking the indication to
said at least one parameter determined by the measurement
circuit.

[0011] According to one embodiment the method further
comprises: performing, a plurality of times, using the mea-
surement circuit, a measurement on the urine bladder to
determine a parameter which varies with a fill level of the
urine bladder, and recording, by the processing circuit, an
association between each determined parameter and an
indication of whether the user has urinated on the absorbent
article. Thus, the processing unit may repeatedly associate
an indication of whether the urine sensitive circuit has been
exposed to urine (e.g. yes/no, “1” or “0”) with said at least
one parameter determined by the measurement circuit.

[0012] The processing circuit may record the data in a
memory.
[0013] According to one embodiment the processing cir-

cuit may determine that the urine sensitive circuit has been
exposed to urine based on the changed electrical character-
istic. More specifically, the processing circuit may determine
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that the urine sensitive circuit has been exposed to urine by
detecting the changed electrical characteristic of the urine
sensitive circuit.

[0014] According to one embodiment the urine sensitive
circuit is arranged to present an electrical response when
exposed to urine, and wherein the processing circuit may
determine that the urine sensitive circuit has been exposed to
urine by detecting the electrical response of the urine
sensitive circuit.

[0015] According to one embodiment the changed elec-
trical characteristic or the electrical response of the urine
sensitive circuit includes one or more selected from the
group comprising: a changed resistance, a changed capaci-
tance, a changed inductance, a changed impedance, a
changed resonance frequency. a changed voltage generated
by the urine sensitive circuit, a changed current generated by
the urine sensitive circuit, a changed resonance frequency of
the urine sensitive circuit.

[0016] According to one embodiment the method further
comprises determining, by the processing circuit, a param-
eter threshold based on the parameter represented by the
recorded data. A threshold corresponding to a urine bladder
fill threshold may thus be determined. Since the threshold is
based on the at least one determined parameter, the threshold
may be determined to correspond to a fill level of the urine
bladder at, and above, which there is an increased risk for an
incontinence event. Moreover by basing the threshold on the
at least one determined parameter, which is/are measured
parameter(s), the threshold may be tailored for a specific
individual.

[0017] According to one embodiment the method further
comprises determining, by the processing circuit, a param-
eter threshold based on the parameter represented by the
recorded data and a previously determined parameter thresh-
old. The advantages discussed in connection with the pre-
ceding embodiment applies correspondingly to this embodi-
ment. Moreover by basing the threshold determination also
on a previously determined threshold, the threshold may
over time be tuned to better correspond to the incontinence
problems for the specific individual.

[0018] According to one embodiment the method further
comprises: comparing, by the processing circuit, said param-
eter to the parameter threshold, and generating, by the
processing circuit, an alert signal based on a result of the
comparison. The threshold may be determined in accor-
dance with any one of the above mentioned embodiments.
The wearer may thus be alerted of that there may be an
increased risk for an incontinence event. A visual, an audible
or a tactile indication may be provided to the user in
response to the alert signal.

[0019] According to one embodiment the method further
comprises: estimating, by the processing circuit, an amount
of urine released on to the urine sensitive circuit, and, in
response to determining that the user has urinated on the
absorbent article, recording by the processing circuit, data
representing the estimated amount of urine released on to the
urine sensitive circuit. This embodiment makes it possible to
correlate a urination event with a parameter which is indica-
tive of a urine bladder fill level and an estimation of an
amount of urine released by the wearer. This type of corre-
lation may be particularly useful for monitoring stress
incontinence which, as described earlier, typically is char-
acterized by a leakage of a relatively small volume of urine.
Information regarding a fill level of the urine bladder and the
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amount or urine released may thereby be valuable for
identifying situations which may cause incontinence, and
the severity of the incontinence in those activities.

[0020] According to one embodiment the amount of urine
may be estimated based on the changed electrical charac-
teristics of the urine sensitive circuit. More specifically, the
processing circuit may determine that the urine sensitive
circuit has been exposed to urine by detecting the changed
electrical characteristic of the urine sensitive circuit.
[0021] According to one embodiment the urine sensitive
circuit is arranged to present an electrical response when
exposed to urine, and wherein the processing circuit may
determine that the urine sensitive circuit has been exposed to
urine by detecting the electrical response of the urine
sensitive circuit.

[0022] According to one embodiment the changed elec-
trical characteristic of the urine sensitive circuit is indicative
off/proportional to the amount of urine released on to the
urine sensitive circuit.

[0023] According to one embodiment the electrical
response of the urine sensitive circuit is indicative of/pro-
portional to the amount of urine released on to the urine
sensitive circuit, and wherein the processing circuit may
estimate the amount of urine released on to the urine
sensitive circuit based on the electrical response of the urine
sensitive circuit.

[0024] According to one embodiment the processing cir-
cuit may estimate the amount of urine released on to the
urine sensitive circuit by determining a size of the change of
the characteristics or response.

[0025] According to one embodiment the urine sensitive
circuit includes a portion arranged to generate a current
when exposed to urine to power a transmission of a signal
from the urine sensitive circuit, and wherein the processing
circuit may record said data in response to receiving the
signal from the urine sensitive circuit. Thus, the urination
event may directly trigger the recording of the data by the
processing circuit. Moreover, since the current powering the
transmission of the signal is generated by the urine, no
additional power source in the urine sensitive circuit is
required. The urine sensitive circuit may thereby be pro-
duced rationally at a relatively low cost.

[0026] According to one embodiment the processing cir-
cuit may estimate the amount of urine released on to the
urine sensitive circuit based on the received signal, wherein
the received signal is indicative of the amount of urine
released on to the urine sensitive circuit.

[0027] According to one embodiment the current gener-
ated by the portion is proportional to a surface area of the
portion being exposed to urine.

[0028] According to one embodiment the portion includes
a first conducting path or electrode arranged to act as an
anode and a second conducting path or electrode arranged to
act as a cathode when the portion is exposed to urine. An
anode-cathode pair makes rational and relatively inexpen-
sive production of a reliable, self-powered urine sensitive
circuit possible.

[0029] According to one embodiment the urine sensitive
circuit portion includes a portion arranged to generate a
current when exposed to urine for powering an increment of
a counter stored in a memory of the urine sensitive circuit.
Information regarding the amount of moisture resulting from
a plurality of subsequent urinations may thereby be collected
with a reduced amount of signaling between the processing
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circuit and the urine sensitive circuit. Accordingly, the
processing circuit may estimate the amount of urine released
on to the urine sensitive circuit based on the counter.
[0030] According to one embodiment the method further
comprises recording, by the processing circuit, in response
to determining that the urine sensitive circuit has been
exposed to urine, time data. The time of the incontinence
event may thereby be recorded.

[0031] According to one embodiment the method further
comprises: determining an orientation and/or a movement of
the user using a sensor arranged on the user, and in response
to determining that the urine sensitive circuit has been
exposed to urine, recording, by the processing circuit, data
representing an estimated movement and/or posture of the
user based on the orientation and/or the movement deter-
mined by the sensor. This embodiment enables correlation of
the actual detection the urination event with the at least one
determined parameter being indicative of a urine bladder fill
level and an estimated movement and/or posture of the
wearer (which is indicative of a current activity of the user).
[0032] According to one embodiment the method further
comprises: determining, by the processing circuit, a param-
eter threshold based on the parameter represented by the
recorded data and the data representing the movement
and/or posture. As will be explained in more detail below, a
movement and/or posture of the wearer may influence both
the determination of the parameter(s) by the measurement
circuit and the risk of an incontinence event at a certain fill
level. This embodiment therefore enables a threshold to be
determined based also on the estimated movement and/or
posture the user had at the time of the incontinence event.
Thresholds may thus be associated with movements and/or
postures.

[0033] According to one embodiment the method further
comprises: performing, a plurality of times, using the mea-
surement circuit, a measurement on the urine bladder to
determine a parameter which varies with a fill level of the
urine bladder, and comparing, by the processing circuit, each
determined parameter to one or more parameter thresholds,
each threshold being associated with a movement and/or
posture of the user. The advantage of this embodiment may
be understood from the previous embodiment.

[0034] According to one embodiment the method further
comprises: estimating, by the processing circuit, a urine
bladder fill level based on the determined parameter. The
estimate of the urine bladder fill level may be included in
said recorded data and/or indicated to the user by providing
a visual, an audible or a tactile signal to the user which is
indicative of the estimated urine bladder fill level.

[0035] According to one embodiment the processing cir-
cuit may, subsequent to detecting a urination event (e.g. by
detecting that the urine sensitive circuit has been exposed to
urine), perform a comparison between: the at least one
parameter represented by the data recorded in response to
the detection of the urination event, and a parameter deter-
mined by the measurement circuit at an instant subsequent
to the detection of the urination event. By comparing the fill
level of the level prior to and after urination urinary retention
problems may be identified.

[0036] According to one embodiment, which is contem-
plated to also form a separate inventive aspect there is
provided a method comprising:

[0037] detecting, using a skin proximity sensor arranged
to present a first electrical characteristic or response when

Apr. 18,2019

being proximate to the skin of a user and a second electrical
characteristic or response when being remote from the skin
of the user, a separation between the skin proximity sensor
and the skin of the user based on a changed electrical
characteristic or response of the skin proximity sensor;
[0038] performing a measurement on a urine bladder of a
wearer using a measurement circuit to determine a param-
eter which varies with a fill level of the urine bladder; and
[0039] in response to said detecting, recording data, by a
processing circuit, representing a first parameter determined
by the measurement circuit and indicating a urine bladder fill
level at a first instant at or prior to the detection of the
separation, and

[0040] recording data, by the processing circuit, represent-
ing a second parameter determined by the measurement
circuit and indicating a urine bladder fill level at a second
instant which is later than the first instant.

[0041] The processing circuit may perform a comparison
between the first and the second parameter.

[0042] The second time instant may be delayed with
respect to the first time instant by a predetermined time
interval (e.g. an assumed duration of a normal urination).
Alternatively the second time instant may correspond to an
instant subsequent to or at which the processing circuit
detects a restored proximity of the skin proximity sensor to
the skin.

[0043] The skin proximity sensor may be arranged to be
attached to e.g. an absorbent article worn by the user (such
as a diaper/nappy or underwear/undergarment) or an upper
edge of for example clothing (such as a pair trousers, a pair
of shorts, a skirt or the like worn by the user). When the user
pulls down the absorbent article or the clothing to urinate in
the toilet the skin proximity sensor may lose the proximity
with the skin. When the user pulls up the absorbent article
or the clothing after the urination the skin proximity sensor
may regain proximity with the skin. By comparing the fill
level of the level prior to and after urination urinary retention
problems may be identified.

[0044] According to a second aspect of the inventive
concept there is provided a method of monitoring inconti-
nence for a user, comprising;

[0045] determining, using a urine sensitive circuit pro-
vided at an absorbent article and arranged to present a
changed electrical characteristic when exposed to urine,
whether the user has urinated on the absorbent article, and
[0046] in response to determining that the user has uri-
nated on the absorbent article, recording by a processing
circuit, data representing a measured or user-supplied
parameter that influences a urine bladder fill level.

[0047] The advantages discussed in connection with the
first aspect apply correspondingly to this aspect in the sense
that the method enables correlation of a urination event or an
incontinence event with a parameter which has an influence
on a urine bladder fill level. Information regarding param-
eters having an influence on the fill level of the urine bladder
may thereby be valuable for understanding at which param-
eter values the risk of an incontinence event is increased.
[0048] The methods of the second aspect may be com-
bined with methods of the first aspect wherein recording of
both parameter(s) having an influence on a urine bladder fill
level and parameter(s) varying with a fill level of the urine
bladder may enable an even more detailed and complete
analysis and diagnosis of the incontinence.
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[0049] According to one embodiment the method further
comptrises: in response to determining that the user has
urinated on the absorbent article, recording, by the process-
ing circuit, data representing said parameter and an indica-
tion of that the user has urinated on the absorbent article. The
processing circuit may hence associate the indication of that
the urine sensitive circuit has been exposed to urine with the
value of the parameter. The association may include linking
the indication to the parameter.

[0050] The user supplied parameter may represent a vol-
ume of a fluid intake by the user, and a type of a fluid intake
by the user, a glomerular filtration rate (GFR) or a time of
a last toilet visit.

[0051] The measured parameter may represent a time
passed since a last toilet visit, a temperature, a time of day,
a movement and/or posture of the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The above, as well as additional objects, features
and advantages of the present inventive concept, will be
better understood through the following illustrative and
non-limiting detailed description of preferred embodiments
of the present inventive concept, with reference to the
appended drawings, where like reference numerals will be
used for like elements, wherein:

[0053] FIG. 1 is a schematic illustration of a system which
may be used in methods according to some embodiments;
[0054] FIG. 2 illustrates an embodiment of a urine sensi-
tive circuit which may be used in methods according to some
embodiments;

[0055] FIG. 3 illustrates another embodiment of a urine
sensitive circuit which may be used in methods according to
some embodiments;

[0056] FIG. 4 is a schematic illustration of another system
which may be used in methods according to some embodi-
ments;

[0057] FIG. 5 is a flow chart of a method in accordance
with a first aspect;

[0058] FIG. 6 is a flow chart of a method in accordance
with a second aspect.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0059] Detailed embodiments of aspects of the present
inventive concept will now be described with reference to
the drawings.

[0060] In a first aspect, the present inventive concept
concerns a method of monitoring incontinence for a user,
comprising: determining, using a urine sensitive circuit
provided at an absorbent article and arranged to present a
changed electrical characteristic when exposed to urine,
whether the user has urinated on the absorbent article or not;
performing, using a measurement circuit, a measurement on
the urine bladder to determine a parameter which varies with
a fill level of the urine bladder; and in response to detet-
mining that the user has urinated on the absorbent article,
recording, by a processing circuit, data representing said
parameter.

[0061] In a second aspect, the present inventive concept
concerns method of monitoring incontinence for a user,
comprising: determining, using a urine sensitive circuit
provided at an absorbent article and arranged to present a
changed electrical characteristic when exposed to urine,
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whether the user has urinated on the absorbent article or not;
and in response to determining that the user has urinated on
the absorbent article, recording by a processing circuit, data
representing a measured or user-supplied parameter that
influences a urine bladder fill level.

[0062] A system 100, which may be used to perform
methods in accordance with the first and the second aspect,
will now be described with reference to FIG. 1. FIG. 1
schematically illustrates a system 100 for monitoring incon-
tinence. The system 100 comprises a urine sensitive circuit
110, a measurement circuit 120 and a processing circuit 130.
The urine sensitive circuit 110 is arranged to present a
changed electrical characteristic when exposed to urine. In
other words the urine sensitive circuit 110 may, in response
to being exposed to urine, present a changed electrical
characteristic or electrical property. As will described in
further detail below, the changed electrical characteristic of
the urine sensitive circuit 110 may be indicative of or
proportional to the amount of urine released on to the urine
sensitive circuit 110. In use, the urine sensitive circuit 110
may typically be positioned in a crotch region of the wearer,
for example at an absorbent article (e.g. a diaper/nappy, a
sanitary napkin/pad, or some other article for absorbing
urine) or in connection to the underwear or undergarment.
The wearer may also be referred to as a user of the system
100. If an incontinence event occurs urine may be released
onto the absorbent article or the underwear of the wearer
wherein the urine sensitive circuit 110 may be exposed to the
urine.

[0063] The processing circuit 130 is arranged to determine
whether the urine sensitive circuit 110 has been exposed to
urine. As will be described in further detail below, the
processing circuit 130 may be arranged to communicate
(e.g. over a wireless or wired interface) with the urine
sensitive circuit 110 and determine that the urine sensitive
circuit 110 has been exposed to urine by detecting that an
electrical characteristic of the urine sensitive circnit 110 has
changed. The processing circuit 130 may also give a signal
to the user (e.g. over a wireless or wired interface) that the
absorbent article (e.g. a diaper/nappy, a sanitary napkin/pad,
or some other article for absorbing urine) may be saturated
and has to be changed. This will avoid leakage of the
absorbent article. Meanwhile, the measurement circuit 120
is arranged to perform a measurement on a urine bladder of
the wearer to determine at least one parameter which varies
with a fill level of the urine bladder. The parameter(s)
determined by the measurement circuit 120 may for example
be an impedance of the urine bladder and/or an ultrasound
measurement of the bladder size. Further examples will be
given below. The measurement circuit 120 may typically be
positioned at or near the bladder region of the wearer. The
measurement circuit 120 may for example be provided in a
unit which is secured to the skin at the bladder region (e.g.
by means of an adhesive), secured to the wearer by means
of a strap or secured to an edge of the diaper or underwear.

[0064] The system 100 further includes a sensor 140
which is arranged to be attached on the wearer, and deter-
mine an orientation and/or a movement of the sensor 140.
The sensor 140 may include an accelerometer and/or a gyro,
for example in the form of MEMS devices. The accelerom-
eter may be a single-axis accelerometer, a dual axis accel-
erometer or a three-axis accelerometer. The accelerometer
may provide measurements of the orientation and/or move-
ment, e.g. by storing the measurements in a memory or
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buffer accessible by the processing circuit 130. The sensor
140 may be arranged to store a predetermined number of
measurements and start discarding the oldest measurement
when the predetermined number is exceeded. This may for
example be conveniently implemented using a first-in-first-
out buffer (i.e. a FIFO-buffer). The processing circuit 130
may based on the orientation and/or movement measure-
ments, estimate a movement and/or posture of the wearer of
the sensor 140. By comparing movement measurements
during a time interval, the processing circuit 130 may
determine whether the wearer was moving during the time
interval and/or estimate a posture of the wearer. The pro-
cessing circuit 130 may optionally also characterize the type
of movement as movement by walking, by running, or by the
wearer changing orientation or posture. As a non-limiting
example, if an axis of an accelerometer is oriented along the
length direction of the body, the accelerometer may provide
a signal corresponding to the acceleration due to gravity
when the user is standing up, and a signal close to zero when
the user is lying down. This concept may be expanded to be
able to identify further postures.

[0065] The movement pattern and posture of the wearer of
the sensor 140 may further affect whether a present urine
bladder fill level implies an increased risk for an involuntary
urination event. It may also affect the parameter measure-
ment(s), in particular an impedance measured by the mea-
surement circuit 120.

[0066] Accordingly, the processing circuit 130 is further
arranged to, in response to determining that the urine sen-
sitive circuit 110 has been exposed to urine, estimate an
amount of urine released on to the urine sensitive circuit 110
and record data representing the at least one parameter
determined by the measurement circuit 120, an estimated
movement and/or posture of the wearer based on an orien-
tation or a movement determined by the sensor 140, and an
estimate of the amount of urine released on to the urine
sensitive circuit 110. The combination of data representing
the parameter measurement(s), the estimated amount of
urine and the movenient/posture may enable a more accurate
and extensive analysis of the incontinence events of the
wearer since the occurrence of an incontinence event may be
correlated to both a movement pattern or posture (i.e an
activity) of the wearer and the urine bladder fill level.
[0067] The processing circuit 130 may be arranged in a
same unit as the measurement circuit 120 and galvanically
connected to the measurement circuit 120. The sensor 140
may be provided in a same unit as the measurement circuit
and/or the processing circuit 130. The measurement circuit
120, the processing circuit 130 and the sensor 140 may also
be arranged on separate carriers (e.g. different circuit boards
or different substrates) wherein the measurement circuit 120
and the sensor 140 may be connected to the processing
circuit 130 by wires or a respective plug-socket interface.
The measurement circuit 120, the processing circuit 130 and
the sensor 140 may also be arranged on a same carrier
wherein the circuits 120, 130 and the sensor 140 may be
connected by a set of conductive paths.

[0068] The electrical characteristic of the urine sensitive
circuit 110 may change from a first characteristic to a second
characteristic when the urine exposure is increased (i.e. due
to an incontinence event). It should be understood that a
changed electrical characteristic may occur as a result of the
urine sensitive circuit 110 changing from a relatively dry
condition (e.g. before occurrence of an incontinence event)
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to a relatively moist condition (e.g. upon occurrence of an
incontinence event). The changed characteristic may also
occur as a result of the urine sensitive circuit 110 changing
from an already moist condition (e.g. as a result of a first
incontinence event) to an even more moist condition (e.g. as
a result of a second incontinence event, subsequent to the
first incontinence event). Thus the electrical characteristic
may change in a manner which is proportional to the amount
of urine to which the urine sensitive circuit 110 is exposed.
In other words, the changed electrical characteristic of the
urine sensitive circuit 110 may be indicative or proportional
to the amount of urine released on to the urine sensitive
circuit 110.

[0069] Moreover, an exposure to urine for the urine sen-
sitive circuit 110 may in this context not necessarily imply
a direct contact with the urine. In fact, the urine sensitive
circuit 110 may be embedded in the absorbent material and
thus not come into direct contact to urine released by the
wearer. However, the presence of urine proximate to the
urine sensitive circuit may nevertheless cause a changed
electrical characteristic.

[0070] The urine sensitive circuit 110 may be arranged to
present an electrical response when exposed to urine,
wherein the processing circuit 130 may be arranged to
determine that the urine sensitive circuit 110 has been
exposed to urine by detecting the electrical response of the
urine sensitive circuit 110. The electrical response of the
urine sensitive circuit 110 may further be indicative of or
proportional to the amount of urine released on to the urine
sensitive circuit 110, and wherein the processing circuit 130
is arranged to estimate the amount of urine released on to the
urine sensitive circuit 110 based on the electrical response of
the urine sensitive circuit 110.

[0071] The changed electrical characteristic or the electri-
cal response of the urine sensitive circuit 110 may for
example include a changed electrical parameter of the urine
sensitive circuit 110. The particular type of electrical param-
eter which is changed may depend on the actual design of
the urine sensitive circuit 110 (e.g. which circuit elements
are included in the circuit 110) and may for example include
one ot a combination of a changed resistance, a changed
inductance, a changed capacitance or a changed impedance.
As will be described in more detail below, the changed
electrical characteristic or the electrical response may also
include a changed energy absorption of an incoming radiof-
requency signal, and/or a changed energy of a radiofre-
quency signal transmitted from the urine sensitive circuit
110 (e.g. due to a changed resonance frequency of the urine
sensitive circuit 110 and/or signal attenuation due to absorp-
tion of the transmitted/received radiofrequency signal by
urine at the urine sensitive circuit 110). As will also be
described in more detail below, the changed electrical char-
acteristic may also include a changed voltage at a pair of
electrodes (e.g. an anode-cathode pair) of the urine sensitive
circuit 110.

[0072] As also will be described below the processing
circuit 130 may be arranged to estimate the amount of urine
released on to the urine sensitive circuit by determining a
size of the change.

[0073] FIG. 2 illustrates a urine sensitive circuit 210
which may be used as the urine sensitive circuit 110 in the
system 100. The urine sensitive circuit 210 includes a
portion 212 arranged to generate a current when exposed to
urine. The urine sensitive circuit 210 includes a first and a
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second electrode 214, 215. The first electrode 214 is
arranged to act as an anode and the second electrode 215 is
arranged to act as a cathode when urine is present between
the electrodes 214, 215. Thus, the urine may act as an
electrolyte wherein a voltage may be generated between the
first and the second electrode 214, 215. The urine sensitive
circuit 210 is thus arranged to present a changed voltage
characteristic and current characteristic when exposed to
urine. The magnitude of the generated current may be
proportional to a surface area of the portion 212 being
exposed to urine. Various material combinations for the
electrodes 214, 215 are possible. For example, the first
electrode 214 may include copper and the second electrode
215 may include magnesium; the first electrode 214 may
include copper and the second electrode 215 may include
zine; the first electrode 214 may include carbon and the
second electrode 215 may include magnesium.

[0074] As illustrated in FIG. 2, each one of the first
electrode 214 and the second electrode 215 includes four
elongate or finger-like electrode portions arranged in a
comb-like structure. The electrode portions of the first and
the second electrodes 214, 215 may, as illustrated, be
arranged in an alternating fashion. Such an arrangement of
the electrodes 214, 215 may be referred to as an interdigi-
tated electrode structure. It should be noted that the number
of electrode portions of the first and the second electrodes
214, 215 may be varied to generate a current falling within
a desired range for a particular application and thus adapt the
sensitivity of the urine sensitive circuit 210 in accordance
with application requirements. As may be understood, a
maximum current generated at the portion 212 will be
limited by inter alia by the dimensions (e.g. length) of the
electrodes, the amount of overlap between adjacent anode-
cathode electrodes portions and also the electrolyte concen-
tration (ion concentration) in the urine. A generated current
may hence be increased by providing a salt (e.g. sodium
chloride) at the portion 212. The maximum current may also
be proportional to the number of electrode portions of each
electrode 214, 215. Although a greater number of electrode
portions may result in a greater generated current, it is
contemplated that in some applications a single electrode
portion (e.g. a single “finger”) of each electrode 214, 215
may suffice. It should also be noted that a greater number of
electrode portions may provide a larger urine sensitive area
of the urine sensitive circuit 210.

[0075] Optionally, a polymer coating, such as polyvinyl
chloride (PVC) or polyurethane, may be applied at the
portion 212 and/or to the electrodes 214, 215. More gener-
ally, the polymer may be a polymer which reacts with one
or more specific analytes which may be present in the urine
(e.g. creatinine, calcium or uric acid). The current generated
at the portion 212 when exposed to urine (and the analytes
present in the urine) may thereby be increased.

[0076] The first and the second electrode 214, 215 may be
galvanically connected to a transmitter 216 of the urine
sensitive circuit 210. A current generated at the electrodes
214, 215 may thus power the transmitter 216 to transmit a
wireless signal from the urine sensitive circuit 210. As will
be described further below, the wireless signal may be
received by a receiver connected to the processing circuit
130 wherein the processing circuit 130 may determine that
the urine sensitive circuit 210 has been exposed to urine.
[0077] A greater current generated at the portion 212
implies a greater power supplied to the transmitter 216. Thus
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a power of the wireless signal transmitted from the trans-
mitter 216 may be indicative or proportional to the amount
of urine released on to the portion 212. The processing
circuit 130 may thus estimate the amount of urine released
on to the urine sensitive circuit 210 by determining the
strength of the received wireless signal (e.g. an absolute
strength or a relative strength in relation to a predetermined
reference value). The processing circuit 130 may for
example measure a power of the received signal and com-
pare the measured power with a look-up-table (LUT) asso-
ciating predetermined (e.g. established by a calibration
procedure) power levels with different amounts of urine
exposure.

[0078] The transmitter 216 may generally include an LC-
circuit or an RLC-circuit. Optionally, an antenna element
may be connected to the LC- or RLC-circuit to improve the
range of the transmitter 216. Alternatively, the electrodes
214, 215 may be designed to function as antenna elements.
According to a specific example the transmitter 216 may be
of the near-field communication-type (NFC) or a radio-
frequency identification-type (RFID).

[0079] As illustrated in FIG. 2, the urine sensitive circuit
210 may be provided on a substrate 218. The substrate may
generally be a relatively thin and flexible substrate.

[0080] The circuit elements forming the urine sensitive
circuit 210 may be formed by conducting portions provided
on the substrate 218, e.g. by deposition of a conducting
material on the substrate or by masking and etching of
conducting material from the substrate, according to pro-
cesses which per-se are well-known to the skilled person.
The substrate 218 may for example be a thin plastic foil,
such as a PET-foil (Polyethylene terephthalate). One face of
the substrate 218 may be provided with an adhesive. The
urine sensitive circuit 210 may thus be arranged on a
patch-like structure. An adhesive face may allow for easy
attachment of the urine sensitive circuit 210 on an absorbent
article or underwear and easy removal therefrom. Advanta-
geously, the substrate 218 is biocompatible and environmen-
tally friendly and is provided with a shape and a size
minimizing inconvenience for the wearer throughout his/her
daily activities. The substrate 218 may also include or be
made of an absorbent material, such as paper, a cloth, cotton
or absorbent polymers. The substrate itself may thus absorb
the urine, wherein the absorbed urine in turn may cause a
change of the electrical characteristic of the urine sensitive
circuit 210. The substrate 218 with the urine sensitive circuit
210 may be arranged on an inside of the absorbent article
(e.g. the diaper or the underwear) with the urine sensitive
circuit 210 facing towards the absorbent article (wherein the
substrate will be interposed between the urine sensitive
circuit 210 and the skin) or towards the skin of the wearer.
The urine sensitive circuit 210 may alternatively be arranged
on an outside of the absorbent article wherein the urine
sensitive circuit 210 may be exposed to urine absorbed by
the absorbent article. According to a further option, the urine
sensitive circuit 210 may alternatively be integrated in the
absorbent article, for example within the absorbent material
of a diaper or a sanitary napkin.

[0081] FIG. 3 illustrates another urine sensitive circuit 310
which may be used as the urine sensitive circuit 110 in the
system 100. The urine sensitive circuit 310 includes a first
and a second electrode 314, 315. In contrast to the urine
sensitive circuit 210, the first and the second electrode 314,
315 may be made of a same conducting material, for
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example copper. The first and the second electrode 314, 315
are arranged in an antenna configuration. The first and the
second electrodes 314, 315 are be connected to an LC- or
RLC-circuit 316 wherein the urine sensitive circuit 310 may
resonate in response to an incoming radiofrequency signal.
When urine is present at the first and the second electrodes
314, 315 the resonance frequency of the urine sensitive
circuit 310 may change (due to a change of the resistance or
capacitance in the urine sensitive circuit 310 such as
between the first and the second electrode 314, 315). As will
be described in more detail below, the radiofrequency signal
may be transmitted by a transmitter connected to the pro-
cessing circuit 130. The processing circuit 130 may thus
determine that the urine sensitive circuit 310 has been
exposed to urine based on a changed response to the
transmitted radio frequency signal.

[0082] The change of the resonance frequency of the urine
sensitive circuit 310 may be affected by the amount of urine
released on to the urine sensitive circuit 310. In other words,
the presence of urine changes the environment around the
first and the second electrodes 314, 315 whereby a resonance
condition for the urine sensitive circuit 310 is changed. The
larger change of the environment the larger is the change of
the resonance condition. The change in the environment may
for example induce a shift, a broadening and/or a spectral
change of the resonance condition such that the amount of
urine may be determined from the affected resonance con-
dition. The processing circuit 130 may thereby estimate the
amount of urine released on the urine sensitive circuit 310.
The processing circuit 130 may for example measure a
power of the received response, or a duration of the received
response and compare the measured power with a look-up-
table (LUT) associating predetermined (e.g. established by a
calibration procedure) powers or durations with different
amounts of urine exposure.

[0083] With reference to FIG. 3, the number of “finger-
like” electrode portions of each electrode 314, 315 may be
greater or smaller than two. As noted above, a greater
number of electrode portions may provide a larger urine
sensitive area of the urine sensitive circuit 310. Moreover,
the design and dimensions of the electrodes 314, 315 may be
varied to obtain, on the one hand a sufficient coupling to an
incoming RF field and, on the other hand, a desired sensi-
tivity to urine for the particular application.

[0084] A further design of a urine sensitive circuit will
now described, also with reference to FIG. 2, wherein a
current generated at the portion 212 may, instead of pow-
ering transmission of a wireless signal, be used for powering
an increment of a counter stored in a memory of the urine
sensitive circuit 210. For the purpose of the following
discussion, element 216 in FIG. 2 may represent both the
memory and transmitter-receiver circuitry. The processing
circuit may further be arranged to estimate the amount of
urine released on to the urine sensitive circuit based on the
counter.

[0085] The memory of the urine sensitive circuit 210 may
for exaniple include an N-bit register and be arranged to shift
a number of bits in the register from “0” to “1” when a
current/voltage exceeds a current/voltage level) required to
power the memory (which as understood by the skilled
person may be specific for the particular type and imple-
mentation of the memory). The number of shifted bits may
be proportional to the voltage/current provided from the
portion 212. As a non-limiting example, release of 1 ml of
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urine on to the portion 212 may result in shifting of one bit
in the register from “0” to “1”. Release of an additional 1 ml
of urine on to the portion 212 may result in a doubling of the
current/voltage generated at the portion 212 and thus result
in shifting of one more bit in the register from “0” to “1”.
Preferably, the memory is a non-volatile memory wherein
the state of the bit register will maintained even when the
memory is not powered. Thereby, the state of the bit register
(and thus value of the counter) may be saved even if the
portion 212 becomes before a subsequent release of urine or
a read-out of the memory has been performed.

[0086] The transmitter-receiver circuitry of the urine sen-
sitive circuit 210 may be arranged to, in response to receiv-
ing a wireless read-out signal from a read-out unit (for
example the processing circuit 130 transmitting the wireless
signal using a transmitter connected to the processing circuit
130), encode the value of the counter into a response signal
and transmit the response signal wirelessly to the read-out
unit using techniques which are well-known to the skilled
person. Optionally, the counter in the memory of the urine
sensitive circuit 210 may be reset to zero following read-out.
The read-out signal is preferably transmitted at a fixed
repetition rate (such as every 5-30 seconds, every 1-5
minutes). The operation of the transmitter-receiver circuitry
and the memory during read-out may, using well-known
circuit designs, be powered by the energy of the received
wireless signal from the read-out unit. The operation may
however also be powered by a small battery.

[0087] The logic governing the updating, read-out and
initialization of the memory as well as the operation of the
transmitter-receiver may for example be implemented in an
integrated circuit which is connected to the electrodes 214,
215. To avoid or reduce possibly undesired shifting of the
resonance frequency of the urine sensitive circuit 210, a fluid
impermeable layer or encapsulation (e.g. plastic) may be
arranged to cover the urine sensitive circuit 210 but expos-
ing the portion 212 with the electrodes 214, 215. Thereby,
urine exposure of other parts than the portion 212 of the
urine sensitive circuit 210 may be avoided or minimized.
Similar to avoid electrical artifacts from the environment on
the urine sensitive circuit 210, an isolation layer, e.g. from
a metal material (the same or different material as used for
the electrodes of the urine sensitive circuit 210), may be
arranged on an underside of the substrate 218, opposite to
the face provided with the circuit 210.

[0088] The urine sensitive circuit 210 may further include
a timer wherein a value of the timer at each counter
increment may be recorded in the memory, along with the
value of the counter. The recorded timer values may also be
encoded into the response signal transmitted to the read-out
unit. Thereby, the read-out unit may determine a relative
timing of the counter increments. The timer may be powered
by a same battery as the transmitter-receiver circuitry and
the memory. The timer may also be powered by a energy
storage element such as a capacitor which is charged by the
current generated at the portion 212. Preferably, the energy
stored in the energy storage element is sufficient for pow-
ering the timer for a duration which equals or exceeds the
repetition rate of the wireless read-out signal from the
read-out unit. Optionally, the timer (in addition to the
counter in the memory of the urine sensitive circuit 210)
may be reset to zero following each read-out.

[0089] With reference to FIG. 1, the measurement circuit
120 is arranged to perform a measurement on the urine
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bladder to determine a parameter which varies with a fill
level of the urine bladder. The measurement circuit 120 may
be arranged to measure an impedance of the urine bladder of
the wearer of the measurement circuit 120. Typically, as the
amount of urine in the urine bladder increases (i.e. the urine
bladder fill level increases) an impedance measured across
the urine bladder will increase. The determined impedance
hence forms a measurable parameter which varies with the
urine bladder fill level. The measurement circuit 120 (which
in this case may be referred to as an impedance measurement
circuit 120) may be arranged to transmit an electrical
measurement signal through the urine bladder of the wearer.
The measurement signal may be an alternating current
signal. As a non-limiting example, the frequency may for
example be in the range 5 kHz to 200 kHz. As a non-limiting
example, the current may be in the range 10 pA to 1000 pA.
[0090] The processing circuit 130 may for example com-
pare the measured impedance with a look-up-table (LUT)
associating predetermined (e.g. established by a calibration
procedure) impedance values with different urine bladder fill
levels. The measurement circuit 120 may be arranged to
perform a two-terminal measurement of the impedance. The
measurement circuit 120 may be arranged to transmit the
measurement signal from a first skin electrode, arranged to
be attached to the skin of the wearer at a first side of the urine
bladder, through the urine bladder, to a second skin elec-
trode, arranged to be attached to the skin of the wearer at a
second side (advantageously generally opposite to the first
side) of the urine bladder and determined the impedance of
the urine bladder based on the transmitted measurement
signal and the measurement signal as received by the second
skin electrode. Alternatively, the measurement circuit 120
may be arranged to perform a four-terminal measurement of
the impedance. Thereby a contribution of the electrode-skin
contact resistance may be compensated for. [n any case, the
electrodes may be of a dry type or, to improve the contact
between the electrodes and the skin, of a gel type or wet
type.

[0091] The measurement circuit 120 may be arranged to
repeatedly measure the impedance of the urine bladder. A
measured impedance may be digitized by an analog-to-
digital converter of the measurement circuit 120 and stored
in a memory or buffer accessible by the processing circuit
130. The measurement circuit 120 may be arranged to store
a predetermined number of measured impedances and start
discarding the oldest impedance measurement when the
predetermined number is exceeded. This may for example
be conveniently implemented using a first-in-first-out buffer
(i.e. a FIFO-buffer).

[0092] As an alternative to the measurement circuit 120
digitizing the measured impedance, an analog signal repre-
sentative of the measured impedance may be provided to the
processing circuit 130 which may digitize the received
analog signal using an analog-to-digital converter of the
processing circuit 130 and store the digitized signal in a
memory or buffer accessible by the processing circuit 130.
[0093] Alternatively, the measurement circuit 120 may be
arranged to perform an ultrasound measurement on the urine
bladder. More specifically, the measurement circuit 120 may
determine or estimate a dimension of the urine bladder. The
dimension may for example be a width of the urine bladder.
Typically, as the amount of urine in the urine bladder
increases (i.e. the urine bladder fill level increases) the urine
bladder will expand wherein a width dimension of the urine
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bladder will increase. The determined width may hence form
a measurable parameter which varies with the urine bladder
fill level. The measurement circuit 120 (which in this case
may be referred to as an ultrasound measurement circuit
120) may be arranged include an ultrasonic transducer
arranged transmit an ultrasonic signal and receive ultrasonic
echo signals. The ultrasonic transducer may be arranged to,
in use of the measurement circuit 120, face a skin portion at
the bladder region of the wearer. As the urine bladder
expands the time between the echo signal resulting from a
reflection at the bladder wall closest to the transducer and the
echo signal resulting from a reflection at the remote and
opposite bladder wall will increase. Similarly to the case of
measuring the impedance described above, the transducer
may be arranged to store the time difference between these
two echo signals in a memory or buffer accessible by the
processing circuit 130, for example in a FIFO-buffer as
described above). To improve the accuracy of the ultrasound
measurement, the measurement circuit 120 could be pro-
vided with an array of ultrasonic transducers wherein a more
accurate estimate of the bladder expansion could be obtained
based on width dimensions of the bladder at a plurality of
positions.

[0094] Although described as alternatives in the above, it
would also be possible to design the measurement circuit
120 to perform an impedance measurement as well as an
ultrasound measurement on the urine bladder. By determin-
ing and correlating both of these two different types of
parameters the accuracy of the urine bladder fill level may
be improved.

[0095] In addition to the above measurements relating to
the urine bladder fill level, the measurement circuit 120 may
be arranged to (as an alternative to the impedance and
ultrasound measurement, or in addition thereto) perform one
or a combination of a magnetic field measurement on the
bladder, a light reflection measurement on the bladder or a
mechanical measurement of the bladder size or bladder
pressure.

[0096] For the magnetic measurement, the measurement
circuit 120 may include an inductor circuit generating an
oscillating magnetic field through the urine bladder. As the
urine bladder fill level increases, the increased amount of
urine in the bladder may induce eddy currents in the inductor
circuit and consequently an increased energy may be dissi-
pated by the magnetic field. A parameter proportional to this
change may be determined and digitized by an analog-to-
digital converter of the measurement circuit 120. In line with
the above description of the measurement circuit 120, the
determined parameter may be stored in a memory or buffer
accessible by the processing circuit 130, for example in a
FIFO-buffer as described above).

[0097] For the light reflection measurement, the measure-
ment circuit 120 may include an optical transducer (for
example a light emitting diode and a photo detector). As a
non-limiting example the wavelength of the light may be in
the infrared or near-infrared region. The optical transducer
may be arranged to, in use of the measurement circuit 120,
face a skin portion at the bladder region of the wearer. As the
urine bladder expands the blood flow characteristic of the
bladder will change. This will affect the reflected optical
energy received by the photodiode. The reflected light
detected by the photo detector may thus form a parameter
representative of the bladder fill level. The power detected
by the photo detector may be digitized by an analog-to-
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digital converter of the measurement circuit 120. In line with
the above description of the measurement circuit 120, a
value of the detected power may be stored in a memory or
buffer accessible by the processing circuit 130, for example
in a FIFO-buffer as described above).

[0098] For the mechanical measurement, the measurement
circuit 120 may be arranged to measure a resistance of a
strain gauge adhesively attached to the skin at the bladder
region, or incorporated in a flexible belt arranged to be
provided about the waist of the wearer. As the bladder
expands, the electrical resistance of the strain gauge may
increase. The resistance may thus form a parameter repre-
sentative of the bladder fill level. The resistance of the strain
gauge, measured by the measurement circuit 120 may be
digitized by an analog-to-digital converter of the measure-
ment circuit 120. In line with the above description of the
measurement circuit 120, a value of the resistance may be
stored in a memory or buffer accessible by the processing
circuit 130, for example in a FIFO-buffer as described
above). By the measurement circuit 120 optionally sampling
and recording a signal of an accelerometer arranged on the
skin of the wearer (in proximity to the strain gauge or more
generally on the belly region of the wearer), the influence of
strain of the strain gauge induced by breathing may be
compensated for.

[0099] As described above, the processing circuit 130 is
arranged to, in response to determining that the urine sen-
sitive circuit 110 has been exposed to urine, estimate an
amount of urine released on to the urine sensitive circuit 110
and record data representing the at least one parameter as
determined by the measurement circuit 120, an estimated
movement and/or posture of the wearer based on an orien-
tation and/or a movement as determined by the sensor 140,
and an estimate of the amount of urine released on to the
urine sensitive circuit 110. In particular, the processing
circuit 130 may be arranged to record data representative of
the parameter(s) as determined by the measurement circuit
120 at an instant immediately preceding the detection of the
urination event by the processing circuit 130 e.g. by retriev-
ing a last stored parameter, as determined by the measure-
ment circuit 120, from the above-mentioned memory or
buffer accessible by the processing circuit 130. Additionally,
the processing circuit 130 may, as discussed above, estimate
a movement/posture of the wearer based on movement
and/or orientation measurements by the sensor 140.
Thereby, the recorded data may be used to correlate a urine
bladder fill level with the occurrence of a urination or
incontinence event, a movement and/or posture of the
wearer as well as an amount of released urine. The data may
be recorded in a memory of the processing circuit 130. This
recorded data may be stored for transmission to an external
unit, or for further analysis.

[0100] More specifically, the processing circuit 130 may
record the data in a data structure linking the at least one
parameter as determined by the measurement circuit 120, an
estimated movement/posture and an estimate of the amount
of urine released on to the urine sensitive circuit 110 to the
detected urination event. The data may for example be
stored in an array data structure or as entries in a database,
associating the at least one parameter as determined by the
measurement circuit 120, an estimated movement/posture
and an estimate of the amount of urine released on to the
urine sensitive circuit 110 with the detected urination event.
Along with the data, an indication of that the urine sensitive
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circuit has been exposed to urine may be stored, for example
using a single-bit binary flag. Optionally, the system 100
may include a timer wherein a time of the detection of the
urination event may be recorded in the data structure. The
stored time may for example correspond to a time of day.

[0101] The processing circuit 130 may also be arranged to
continuously, or repeatedly compare the data representing
the parameter(s) as determined by the measurement circuit
120 to a respective threshold. For example, if the measure-
ment circuit 120 is arranged to determine the impedance of
the urine bladder, the threshold may be an impedance
threshold which corresponds to a urine bladder fill level at
which the risk of an involuntary urination event is substan-
tially increased. The impedance threshold may thus be
referred to as a urine bladder fill threshold. The threshold
may be stored in a memory accessible to the processing
circuit 130. If the processing circuit 130 determines that the
threshold is met or exceeded an alert signal (i.e. warning
signal) may be provided to the wearer to indicate that the
risk of an involuntary urination event is increased. Advan-
tageously, the processing circuit 130 may provide the signal
to the wearer already when a determined impedance differs
from the threshold by less than a predetermined amount,
adapted to give the wearer some time to e.g. go to the toilet
(e.g. 10 minutes or 20 minutes in advance before the time
when an incontinence event is expected to occur). The signal
may be a visual, audible and/or tactile signal generated by a
visual indicator (e.g. a display or a LED), an audible
indicator (e.g. a speaker) connected to the processing circuit
130 or tactile indicator (e.g. a vibrator). Alternatively, the
signal may be provided by the processing circuit 130 to an
external device (e.g. a mobile phone, a tablet computer or a
personal computer) which may present a warning on a
display thereof or generating an audible warning.

[0102] The above described impedance-based threshold
comparison may be made in a corresponding manner also
for the other parameter types which the measurement circuit
120 may determine, as described above. Thus, each type of
parameter threshold may be referred to as respective a urine
bladder fill threshold. The processing circuit 130 may be
arranged to provide a warning signal in response to any one
of the determined parameter(s) meeting or exceeding its
associated threshold.

[0103] The threshold(s) may be predetermined, for
example during a calibration phase of the system 100.
Alternatively, the processing circuit 130 may be arranged to
set the threshold(s). The processing circuit 130 may set or
configure each threshold based on the parameter(s) deter-
mined by the measurement circuit 120 and represented by
data recorded by the processing circuit 130 in response to
detecting the incontinence event. The processing circuit may
be arranged to set or configure each threshold for example
in response to a first detected urination event. Optionally, the
processing circuit may set or configure each threshold based
on both the parameter(s) determined by the measurement
circuit 120 and a previously determined threshold. For
example, if the data recorded by the processing circuit 130
in response to detection of an urination event represents a
parameter value which is smaller than a previous threshold,
a new threshold may be configured to be smaller than the
previous threshold. Conversely, if the data recorded by the
processing circuit 130 in response to detection of an urina-
tion event represents a parameter value which is greater than
a previous threshold, a new threshold may be configured to
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be greater than the previous threshold. Thereby the threshold
(s) may be adapted based on the bladder fill level at the time
of the actual occurrences of urination events.

[0104] Optionally, the processing circuit 130 may be
arranged to repeatedly provide a signal which is indicative
of a urine bladder fill level. The signal may for example
indicate a value or values of the parameter(s) most recently
determined by the measurement circuit 120. The signal may
also be indicative of a ratio or ratios between a value or
values of the parameter(s) most recently determined by the
measurement circuit 120, and associated parameter thresh-
olds. The signal may for example be provided to a display
providing information allowing the urine bladder fill level to
be determined parameter. The value(s) and/or ratio(s) may
for example be presented on a display connected to the
processing circuit 120. Alternatively, the signal may be
provided by the processing circuit 120 to an external device
(e.g. a mobile phone, a tablet computer or a personal
computer) which may present the value(s) and/or ratio(s) on
a display.

[0105] In case the processing circuit 130 is arranged to
perform threshold comparisons, as described above, a
parameter threshold may preferably associated with a
respective movement or posture of the wearer. For example,
a first impedance threshold may be used when the wearer is
lying down and a second impedance threshold may be used
when the wearer is upright or is walking. As a non-limiting
example, it may be predetermined by a clinician that a
particular persons urine bladder may be half-full if it con-
tains 350 mL of fluid and an impedance of 40 ohm when the
person is lying down and an impedance of 42 ohm or 38 chm
when the person is seated upright. By determining the
impedance of the urine bladder for a plurality of different
postures or movement types, a plurality of thresholds may be
determined, each associated with a particular posture or
movement type. The thresholds may be stored in a memory
or buffer accessible to the processing circuit 130.

[0106] FIG. 4 illustrates a further system 400 for moni-
toring incontinence. The system 400 includes a urine sen-
sitive circuit 410. The urine sensitive circuit 410 may be
implemented in accordance with the urine sensitive circuit
210 or 310 described above.

[0107] The system 400 further includes a measurement
circuit 420, corresponding to the measurement circuit 120,
and a sensor 440 corresponding to the sensor 140. The
measurement circuit 420 may for example measure an
impedance of the urine bladder using the skin electrodes
422. The system 400 further includes a processing circuit
430, corresponding to the processing circuit 130. The pro-
cessing circuit 430 includes a memory 434 for recording
data representing parameter(s) related to the urine bladder
fill level determined by the measurement circuit 420, data
representing the movement and/or posture of the wearer, as
well as thresholds and data representing estimated amounts
of urine released. The processing circuit 430 may further
include an analog-to-digital converter 432 for digitizing for
example measurement signals from the measurement circuit
420, the sensor 440 as well as optional additional sensors
described below. The system 400 may further include a
battery 430 for powering the measurement circuit 420, the
processing circuit 430, the transmitter 436, the receiver 438,
and the sensor 440 as well as optional additional sensors
described below. The transmitter 436 may include both
transmitter portion for supporting communication with an
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external device or a communication network (for example a
Bluetooth® protocol such as Bluetooth® low energy) as
well as a transmitter portion for sending read-out or inter-
rogation signals to the urine sensitive circuit (e.g. using
NFC). Likewise, the receiver 438 may include both a
receiver portion for supporting communication with the
external device or the communication network (for example
a Bluetooth® protocol such as Bluetooth® low energy) as
well as a receiver portion for receiving signals from the urine
sensitive circuit (e.g. using NFC).

[0108] Optionally, the system 400 may further include a
user interface (not shown in FIG. 4) The user interface may
include a user input device, such as a button or keypad,
lights, speaker, and display, such as a liquid crystal (LCD)
display or a light-emitting diode (LED) display. The speaker
and/or the display may be used for providing indications and
alerts to the user, as described above. The user interface may
also include a tactile indicator, such as a vibrator, which may
be used instead, or as a complement to the speaker and the
display.

[0109] As schematically indicated in FIG. 4, the elements
420-460 may be arranged on a same carrier. The carrier may
preferably be a relatively light-weight and unobtrusive unit
which may be secured to the skin at the bladder region (e.g.
by means of an adhesive) of the wearer, secured to the
wearer by means of a strap or secured to an edge of the
diaper or underwear.

[0110] The processing circuit 430 may include for
example a micro processor or a CPU. The logic governing
the operations of the processing circuit 430 may for example
be stored as software instructions in a storage medium
(typically non-transitory form), for example the memory
434, which instructions are arranged to perform the opera-
tions of the processing circuit 430 described herein when
executed by the processing circuit 430. The memory 434
may be a volatile memory, e.g. a Random Access Memory
(RAM) or a flash memory etc. The memory 434 may for
example include a program section and a data section,
wherein the program section may store the above-mentioned
software instructions and the data section may store data and
variables used to carry out the described operations. Alter-
natively, the functions of the processing circuit 430 may be
implemented in one or more integrated circuits, or even in
one or more application-specific integrated circuits (ASICs)
or field-programmable gate arrays (FPGAs).

[0111] As indicated in FIG. 4, if the urine sensitive circuit
410 is implemented in accordance with the urine sensitive
circuit 210, the urine sensitive circuit 410 may in response
to being exposed to urine generate a current powering
transmission of a wireless signal which may be received by
the receiver 438 connected to the processing circuit 430. The
processing circuit 430 may, in response to detecting the
wireless signal, determine that a urination event has
occurred and accordingly record data representative of the
parameter(s) (as determined by the measurement circuit 420
at an instant immediately preceding, or at a same time as, the
detection of the wireless signal), an estimate of the amount
of urine released on to the urine sensitive circuit, and an
estimated movement and/or posture of the wearer. Alterna-
tively, if the urine sensitive circuit 410 is implemented in
accordance with the urine sensitive circuit 310, the process-
ing circuit 430 may determine that a urination event has
occurred when the response from the urine sensitive circuit
410 to a wireless signal transmitted by the transmitter 436 is
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changed. The processing circuit 430 may control the trans-
mitter 436 to repeatedly transmit a wireless signal to the
urine sensitive circuit 410 at a predetermined repetition-rate.

[0112] Optionally, the system 400 may include additional
sensors, generally indicated as element 460 in FIG. 4. For
example the system 400 may include a microphone for
monitoring the urine flow during a controlled urination
(typically referred to as voiding). The system 400 may
further include a skin proximity sensor (e.g. a touch capaci-
tive-based or resistive-based sensor which per se are well-
known in the art for detecting skin proximity or contact).
The skin proximity sensor may be arranged to provide a
signal to the processing circuit 430 in response to detecting
reduced proximity or loss of contact with the skin of the
wearer. The signal may indicate to the processing circuit 430
the detection of a “pants down” event. The event may be
recorded in the memory 434 by the processing circuit 430
and associated with a current measurement of the measure-
ment circuit 420 relating to the urine bladder fillnes level.
Since a “pants down” event may mean that the wearer has
visited the toilet for an intentional urination (also known as
voiding). It may for analysis and diagnosis purposes be
valuable to record the fill level of the bladder at the time of
the toilet visit. Optionally, the “pants down” event may
trigger activation of the microphone, wherein the processing
circuit 430, based on audio signals from the microphone,
may analyze the sound of the urination to determine whether
the flow of urine is continuous or intermittent, for example
by analyzing the amplitude of the audio signal from the
microphone. The processing circuit 430 may record this
information (e.g. as a bit flag indicating either a continuous
or an intermittent flow) together with the above-mentioned
“pants down” event. Additionally, the processing circuit 430
may, record a measurement of the measurement circuit 420
relating to the urine bladder fillnes level after the voiding is
finished. If the amount of urine remaining in the urine
bladder exceeds a certain predetermined (and user specific)
amount, e.g. 100 mL or 150 mL a warning signal may be
generated (e.g. via the user interface of the system). Such a
measurement of the urine bladder fill level after a urination
may also be performed in response to the processing circuit
detecting an incontinence event (i.e. by determining that the
urine sensitive circuit 410 has been exposed to urine). Thus
the system 400 may be used for urine retention detection.
Urine retention detection may lead to urinary infections. It
is contemplated that the processing circuit 430 may record
also this information in the memory 434. Optionally, instead
of a dedicated skin proximity sensor the urine sensitive
circuit 410, which may present a changed electrical charac-
teristic when proximate or in contact with the skin, may be
used to detect the pants-down event.

[0113] Also, a temperature sensor for measuring a skin
temperature and/or an ambient temperature may be provided
in the system 400. The system 400 may also include an
altimeter for measuring the altitude. Data related to the
measurements performed by these additional sensors 460
may also be recorded by processing circuit 430 in the
memory 434 in response to detecting an incontinence event.
This additional data may enable an even more accurate and
extensive analysis of the incontinence events of the wearer
since the occurrence of an incontinence event may be
correlated to additional parameters which may have an
influence on the occurrence of the involuntary urination
event.
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[0114] The recorded data may repeatedly, or upon request,
be transmitted by the transmitter 436 to an external device
or a communication network generally indicated by element
470 in FIG. 4. The transmitter 436 may for example use the
Bluetooth® low energy protocol. The external device can
for example be a mobile device of the wearer, a mobile
device of a medical staff, and or a networked server. The
external device may be a small, battery-powered, portable
device such as a device intended to be placed next to the bed
or in the room of the wearer or which accompanies the
wearer of the system 400 throughout a daily routine. The
external device may have a simple user interface, such as a
button or keypad, and a display or other visual indicator. As
a further example the external device may be a mobile
phone. The transmitted data can in turn be used to provide
indications on the mobile device to the wearer or the medical
staff of an impending, or an already occurred incontinence
event, an estimated bladder fill level and/or an amount of
urine released. The transmitted data can also be used to
perform analytical studies to determine an incontinence
diagnose and suggest a treatment best suited for the user’s
condition.

[0115] For analysis and diagnosis purposes. the data
recorded by the processing circuit 130, 430 may be used to
establish a micturition log or micturition diary. For example,
the diary may include the diurnal (day time) and nocturnal
(night time) urine loss quantity and the time thereof, urine
quantity in the bladder prior to voiding (normal urination)
and the voiding time, the urine flow, movement and/or
posture at the incontinence event and a present urine bladder
fill level preceding each incontinence event.

[0116] Inthe above, wireless communications between the
urine sensitive circuits 110, 210, 310, 410 and the processing
circuit 130, 430 have been disclosed. However, instead of
being wirelessly connected (and thus galvanically discon-
nected) the urine sensitive circuit 110 may instead be
galvanically connected by wire to the processing circuit 130.
The wires may for example be integrated in the undergar-
ment or in the absorbent article. For example a urine
sensitive circuit similar to the urine sensitive circuit 210
however without the transmitter 216 could be used wherein
a current or voltage generated at the electrodes 214, 215
could be directly detected and measured by the processing
circuit 130 using techniques which are well-known in the
art. According to another example a urine sensitive circuit
similar to the urine sensitive circuit 310 could be used
wherein a changed impedance, resistance or capacitance
between the electrodes 314, 315 could be directly detected
and measured by the processing circuit 130. Accordingly,
the processing circuit 130 may for example measure the
voltage or current generated at the portion 212, or the
impedance, capacitance or resistance between the electrodes
314, 315 and compare the measurement with a look-up-table
(LUT) associating predetermined (e.g. established by a
calibration procedure) current/voltage/impedance/capaci-
tance/resistance levels with different amounts of urine expo-
sure.

[0117] In these examples, the electrodes 214, 215, 314,
315 of the urine sensitive circuit 1 can for example be
formed as thin layers on the substrate 218, 318. The layers
may for example be of a micrometer thickness, wherein the
electrodes may be flexible and thus may minimize discom-
fort for the wearer. To further reduce the weight of the
electrodes 2149, 215, 314, 315 they may be perforated.
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[0118] FIG. 5 illustrates a flow chart of a method in
accordance with one aspect. The method begins at step 500.
The method comprises performing a measurement on the
urine bladder of a user to determine a parameter which
varies with a fill level of the urine bladder (step 502). The
measurement may be performed using the measurement
circuit 120 or 420. The determined parameter may for
example be an impedance of the urine bladder or a dimen-
sion of the urine bladder determined by performing an
ultrasound measurement. The parameter may also be deter-
mined by performing a magnetic measurement, a light
reflection measurement or a mechanical measurement as
described above in connection with the measurement circuit
120. It is also possible to perform a combination of these
measurements to determine a set of parameters to improve
the accuracy of an estimation of a urine bladder fill level by
correlating the parameters.

[0119] In response to determining the parameter(s), the
determined parameter(s) may be compared to a respective
parameter threshold (step 504). The comparison may be
performed by the processing circuit 130 or 430. If a param-
eter meets or exceeds a respective threshold, an alert signal
may be generated by the processing circuit 130, 430. The
alert signal may be used to activate a visible, audible or
tactile signal to indicate to the user that a fill level of the
urine bladder has been met or exceeded. The indication may
indicate to the user that it may be advisable to find a toilet.
The indication may for example include activating lights on
a user interface of the system 400 or displaying a message
on the display of the user interface. The indication may also
include activating the speaker and/or vibrator to make the
user aware of the increased risk of an involuntary urination
event. Alternatively or additionally the alert signal may
cause the transmitter 436 of the system 400 to transmit a
wireless alert signal to the external device 470. In response
to the wireless alert signal an indication may be provided on
the external device, e.g. by displaying a message on a
display of the external device 470 and/or outputting a sound
through a speaker of the external device 470.

[0120] Optionally, the method may further comprise deter-
mining an orientation and/or a movement of the user using
the sensor 140 or 440 (step 508). Based on the determined
orientation and/or movement, the processing circuit 130,
430 may in step 510 estimate a movement and/or posture of
the user. As indicated in FIG. 5, and as described above the
movement pattern and_posture of the wearer of the sensor
140, 440 may affect whether a present urine bladder fill
level, implies an increased risk for an involuntary urination
event. It may also affect the parameter measurement(s), in
particular an impedance measured by the measurement
circuit 120. Therefore, in step 504, the processing circuit
may compare each determined parameter to one or more
parameter thresholds, each threshold being associated with
an estimated movement and/or posture of the user. Hence,
the result of the estimation in step 510 may be used as an
input in step 504 to determine which of threshold of a set of
thresholds to use for comparison to a determined parameter.
As noted, steps 508 and 510 are optional and for a method
not including steps 508, 510 the sensor 140, 440 may be
omitted from the system 100, 400.

[0121] In step 512, the processing circuit 130, 430 deter-
mines whether an involuntary urination event has occurred.
The processing circuit 130, 430 may determine that a
urination event has occurred using the urine sensitive circuit
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110, 210, 310 or 410 which may be provided at an absorbent
article and arranged to present a changed electrical charac-
teristic when exposed to urine. The urine sensitive circuit
110, 210, 310, 410 may for example be arranged in connec-
tion with a diaper/nappy, a sanitary napkin/pad, or the
underwear or undergarment of the user. The processing
circuit 130, 430 may determine that the urine sensitive
circuit 110, 210, 310, 410 has been exposed to urine by
detecting a changed electrical characteristics or an electrical
response of a urine sensitive circuit using any of the tech-
niques disclosed in connection with the systems 100 and
400.

[0122] In response to determining that the urine sensitive
circuit has been exposed to urine the method proceeds to
step 516 wherein the processing circuit 130, 430 estimates
an amount or urine released on to the urine sensitive circuit
110, 210, 310, 410.

[0123] 1In step 518 the processing circuit 130, 430 records
data representing the parameter(s) determined in step 502,
the movement and/or posture of the user estimated in step
510 and the amount of urine estimated in step 516. The
processing circuit 130, 430 may further, in step 518, record
an indication of that the user has urinated on the absorbent
article, thereby associating the parameter(s), the movement
and/or posture and the urine amount estimate with the
urination event.

[0124] In step 520, the method may proceed by configur-
ing the parameter threshold(s). The processing circuit 130,
430 may determine a parameter threshold based on the
parameter determined in step 502 and a previously deter-
mined parameter threshold (e.g. the threshold used in step
504). If a parameter determined by the measurement circuit
120, 420 in step 502 falls below a corresponding and
previously determined parameter threshold (thus implying
that the urine bladder fill level prior to the urination event
was below the level at which the risk for an incontinence
event is increased), the processing circuit 130, 430 may
determine a new parameter threshold to be lower than the
previously determined parameter threshold (for example a
mean value of the parameter determined in step 502 and the
previously determined parameter threshold). If, on the other
hand, a parameter determined by the measurement circuit
120, 420 in step 502 exceeds a corresponding and previously
determined parameter threshold (thus implying that the urine
bladder fill level prior to the urination event exceeded the
level at which the risk for an incontinence event is
increased), the processing circuit 130, 430 may determine a
new parameter threshold to be greater than the previously
determined parameter threshold (for example a mean value
of the parameter determined in step 502 and the previously
determined parameter threshold).

[0125] Following step 520, the method may return to step
500 and restart.
[0126] Optionally, a threshold adjustment may be condi-

tional upon result of the estimation performed in step 516.
For example, if the amount corresponds to a relatively small
release of urine (which typically may occur in stress- and
mixed-type incontinence) step 520 may be skipped. If, on
the other hand, the amount corresponds to a relatively large
release of urine (which typically may occur in urge- and
mixed-type incontinence) step 520 may be performed.
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[0127] 1If, in step 512, it is determined that the urine
sensitive circuit 110, 210, 310, 410 has not been exposed to
urine, the method may return to step 500 and restart (step
514).

[0128] Optionally, the method may further comprise, in
connection with step 502, estimating, by the processing
circuit 130, 430, a urine bladder fill level based on the
determined parameter (e.g. using a LUT as explained
above). A visual, an audible or a tactile signal may thereafter
be provided to the user to indicate the estimated urine
bladder fill level. The indication may for example be acti-
vated on the user interface of the system 400 or on the
external device 470. The indication may for example be
provided as a percentage of a maximum urine bladder
volume or a urine bladder threshold, presented on a display.
Alternatively the indication may be provided as an audio
signal via a speaker of the user interface or vibration of the
vibrator of the user interface at a frequency or an intensity
which is proportional to the estimated urine bladder fill
level.

[0129] According to a further option, the processing cir-
cuit 130, 430 may following step 512, for each iteration of
the method, record an association between each parameter
determined at step 502 and an indication of whether the user
has urinated on the absorbent article or not.

[0130] Although in the above, the various steps of the
method have been described in a certain order, it should be
noted that other ordering of the steps are equally possible
within the scope of the claims. For example, steps 502 and
504 need not be performed prior to steps 508, 510. In fact,
steps 502 and 508 may be performed concurrently or one or
both of steps 508, 510 may be performed prior to step 502.
[0131] As an alternative or in addition to the above
described measurements relating to the urine bladder fill
level, it has further been contemplated that data relating to
other parameters could be recorded. Accordingly, FIG. 6
illustrates a flow chart of such a method. The method may
be performed in a system similar to system 100 and 400. The
steps of the method may be performed by the processing
circuit 130 or 430.

[0132] The method begins at step 600. In step 602, a
user-supplied parameter may be input to a processing circuit,
for example the processing circuit 130 or 430. The user-
supplied parameter may be a volume and type of a fluid
intake by the user, a glomerular filtration rate (GFR) or a
time of a last toilet visit. This parameter may for example be
entered by the user or clinician, nurse e.g. via the above-
mentioned user interface, or via a user interface of an
external device (e.g. 470) and transmitted to the processing
circuit (e.g. 430). Based on knowledge of the fluid intake of
the user and the glomerular filtration rate the urine bladder
fill level may be accurately estimated by a calculation
without requiring direct measurements on the urine bladder.
A clinician may determine the GFR parameter and introduce
this in the memory of the processing unit (or alternatively in
the memory of the external device). One method of deter-
mining GFR from is to collect urine (usually for 24 hours)
to determine the amount of creatinine that was removed
from the blood over a given time interval. If one removes,
say, 1440 mg in 24 hours, this is equivalent to removing 1
mg/min. If the blood concentration is 0.01 mg/mL (1
mg/dL), then one can say that 100 mL/min of blood is being
“cleared” of creatinine, since, to get 1 mg of creatinine, 100
mL of blood containing 0.01 mg/ml would need to have
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been cleared. The creatinine measure can then be correlated
with, for example, the user’s age, gender and race, to
determine the user’s GFR.

[0133] Step 604 is performed in addition to step 602 or as
an alternative thereto wherein a parameter measurement
relating to a parameter is received by the processing circuit
130, 140. The measured parameter may represent a time
passed since the last liquid intake (e.g. by determining the
time passed since the user has introduced the liquid intake
type and quantity), a time passed since a last toilet visit (e.g.
by determining the time passed since a last “pants down”
event determined using the above described skin sensor), a
temperature (at the time of determining that that the user has
urinated on the absorbent article), a time of day or an
estimated movement and/or posture of the user (e.g. using
the sensor 140 or 440).

[0134] Hence, both the user-supplied parameter and the
measured parameter are parameters that influence a urine
bladder fill level.

[0135] In step 606, the processing circuit 130, 430 deter-
mines whether an involuntary urination event has occurred.
The processing circuit 130, 430 may determine that a
urination event has occurred using the urine sensitive circuit
110, 210, 310 or 410 which may be provided at an absorbent
article and arranged to present a changed electrical charac-
teristic when exposed to urine. The urine sensitive circuit
110, 210, 310, 410 may for example be arranged in connec-
tion with a diaper/nappy, a sanitary napkin/pad, or the
underwear or undergarment of the user. The processing
circuit 130, 430 may determine that the urine sensitive
circuit 110, 210, 310, 410 has been exposed to urine by
detecting a changed electrical characteristics or an electrical
response of a urine sensitive circuit using any of the tech-
niques disclosed in connection with the systems 100 and
400.

[0136] In response to determining that the user has uri-
nated on the absorbent article the method proceeds to step
608 wherein the processing circuit 130, 430 records data
representing the measured and/or the user-supplied param-
eter that influences a urine bladder fill level. Optionally, the
processing circuit 130 may record the data together with an
indication of that the user has urinated on the absorbent
article, thereby associating the parameter(s) with the urina-
tion event.

[0137] Following step 608, the method may return to step
600 and restart.
[0138] If, in step 606, it is determined that the urine

sensitive circuit 110, 210, 310, 410 has not been exposed to
urine, the method may return to step 600 and restart (step
614).

[0139] If used in combination with the above-described
embodiments including measurement on a urine bladder of
a wearer to determine at least one parameter which varies
with a fill level of the urine bladder, the recording of both
parameter(s) having an influence on a urine bladder fill level
and parameter(s) varying with a fill level of the urine bladder
may thus enable an even more detailed and complete analy-
sis and diagnosis of the incontinence.

[0140] In the above the inventive concept has mainly been
described with reference to a limited number of examples.
However, as is readily appreciated by a person skilled in the
art, other examples than the ones disclosed above are equally
possible within the scope of the inventive concept, as
defined by the appended claims.
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1. A method of monitoring incontinence for a user,
comptising:

determining, using a urine sensitive circuit provided at an

absorbent article and arranged to present a changed
electrical characteristic when exposed to urine, whether
the user has urinated on the absorbent article,
performing, using a measurement circuit, a measurement
on the urine bladder to determine a parameter which
varies with a fill level of the urine bladder, and
in response to determining that the user has urinated on
the absorbent article, recording, by a processing circuit,
data representing said parameter.

2. A method according to claim 1, further comprising, in
response to determining that the user has urinated on the
absorbent article, recording, by the processing circuit, data
representing said parameter and an indication of that the user
has urinated on the absorbent article.

3. A method according to claim 1, further comprising:

performing, a plurality of times, using the measurement

circuit, a measurement on the urine bladder to deter-
mine a parameter which varies with a fill level of the
urine bladder, and

recording, by the processing circuit, an association

between each determined parameter and an indication
of whether the user has urinated on the absorbent
article.

4. A method according to claim 1, further comprising
determining, by the processing circuit, a parameter threshold
based on the parameter represented by the recorded data.

5. A method according to claim 1, further comprising
determining, by the processing circuit, a parameter threshold
based on the parameter represented by the recorded data and
a previously determined parameter threshold.

6. A method according to claim 4, further comprising:

comparing, by the processing circuit, said parameter to

the parameter threshold, and

generating, by the processing circuit, an alert signal based

on a result of the comparison.

7. A method according to claim 6, further comprising
providing a visual, an audible or a tactile indication to the
user in response to the alert signal.

8. A method according to claim 1, further comprising:

estimating, by the processing circuit, an amount of urine

released on to the urine sensitive circuit, and,

in response to determining that the user has urinated on

the absorbent article, recording by the processing cir-
cuit, data representing the estimated amount of urine
released on to the urine sensitive circuit.

9. A method according to claim 8, wherein said amount of
urine is estimated based on the changed electrical charac-
teristics of the urine sensitive circuit.

14
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10. A method according to any one of claim 1, further
comptrising:

determining an orientation and/or a movement of the user

using a sensor arranged on the user, and

in response to determining that the urine sensitive circuit

has been exposed to urine, recording, by the processing
circuit, data representing an estimated movement and/
or posture of the user based on the orientation and/or
the movement determined by the sensor.

11. A method according to claim 10, further comprising
determining, by the processing circuit, a parameter threshold
based on the parameter represented by the recorded data and
the data representing the estimated movement and/or pos-
ture.

12. A method according to claim 10, further comprising:

performing, a plurality of times, using the measurement

circuit, a measurement on the urine bladder to deter-
mine a parameter which varies with a fill level of the
urine bladder, and

comparing, by the processing circuit, each determined

parameter to one or more parameter thresholds, each
threshold being associated with a movement and/or
posture.
13. A method according to claim 1, further comprising:
estimating, by the processing circuit, a urine bladder fill
level based on the determined parameter, and

providing a visual, an audible or a tactile signal to the user
which is indicative of the estimated urine bladder fill
level.

14. A method of monitoring incontinence for a user,
comprising:

determining, using a urine sensitive circuit provided at an

absorbent article and arranged to present a changed
electrical characteristic when exposed to urine, whether
the user has urinated on the absorbent article,

in response to determining that the user has urinated on

the absorbent article, recording by a processing circuit,
data representing a measured or user-supplied param-
eter that influences a urine bladder fill level.

15. A method according to claim 14, wherein the data
represents user-supplied parameter, the user supplied param-
eter representing a volume of a fluid intake by the user or a
time of a last toilet visit.

16. A method according to claim 14, wherein the data
represents a measured parameter, the measured parameter
representing a time passed since a last toilet visit, a tem-
perature, a time of day, a movement or orientation of the
user.
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