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the basal body temperature of a female human user to identify
a temperature change event. The method includes obtaining,
within a first 24 hour period, a plurality of first readings of the
temperature of the female human user at intervals over a first
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1
METHOD OF DETECTING AND
PREDICTING OVULATION AND THE
PERIOD OF FERTILITY

CROSS-REFERENCE TO RELATED
APPLICATION

This is a Continuation of U.S. patent application Ser. No.
12/440,231, filed Mar. 5, 2009, which is a national stage
application of PCT/GB2007/003344, filed Sep. 5, 2007,
which in turn claims foreign priority to GB Application No.
0617451.0, filed Sep. 5, 2006, the entire disclosure of each of
which is incorporated herein by reference.

BACKGROUND INFORMATION
Ovulation

Ovulation, the release of an oocyte from an ovary of a
female animal, is an important step of female reproductive
biology because it is required in order that the oocyte may be
fertilized by male sperm.

In archetypical human females, ovulation takes place on
approximately day 14 of the typically 28 day menstrual cycle.
However, only approximately 10% of women regularly ovu-
late on day 14 of a 28 day cycle. The cycle length and day of
ovulation within a single cycle can vary between women and,
usually to alesser extent, from time to time in a single woman.
Variation in the cycle length of an individual woman includes
both fluctuations from one cycle to the next and longer term
“drifts” in cycle length which take place over several years
and may be part of the ageing process.

In non-human mammals, the biology of ovulation varies
considerably. Some animals, for example, dogs and cattle,
conform approximately to the human model and exhibit a
non-seasonal pattern of ovulation at regular intervals. Other
animals (for example, sheep, rabbits, ferrets) require environ-
mental cues, for example changing day length or the presence
of males, in order for ovulationto be triggered. Other animals,
for example mice, only ovulate in response to copulation.
There are many circumstances, both in the fields of medicine
and veterinary practice, where it is useful to know if ovulation
has taken place.

In general terms, the ability to detect the presence or
absence of ovulation is useful both in the diagnoses of disor-
ders of ovulation and in providing information about likely
fertility which can be used to choose suitable timing of sexual
intercourse in order to increase or decrease the odds of preg-
nancy resulting in accordance with the wishes of the woman,
in the field of human medicine, or in accordance with the
wishes of the farmer or veterinarian in the field of animal
husbandry. Furthermore, information about the timing of
ovulation may be used to choose suitable timing of fertility
treatments such as intra-uterine insemination (IUT), artificial
insemination or removal of ova for in vitro fertilisation.

Ithas been estimated that one in six human couples have an
unwanted delay in conception (Taylor (2003) BMJ 327:434-
436). Most of those couples do not have absolute infertility
(that 1s, no chance of conception) but rather subfertility with
a reduced chance of conception because of one or more fac-
tors in either or both partners.

As part of the diagnoses of subfertility one of the key
questions which the clinician asks is ‘does the woman ovu-
late?” In addition to answering the above question, knowing
or predicting when the woman ovulates is also useful in cases
of subfertility because it allows the couple and/or the physi-
cian involved in providing fertility enhancement treatment to

15

20

25

40

45

60

65

2

time their sexual intercourse and/or therapeutic intervention
s0 as to maximise the chances of conception.

Knowledge of the time of ovulation and thereby knowl-
edge of'a woman’s fertility can also be useful where a woman
in a sexual relationship wishes to avoid conception. By lim-
iting unprotected sex to times when the woman is unlikely to
be fertile, unwanted pregnancies can be avoided. Such a
‘natural” method of contraception may be especially attrac-
tive to couples who have medical, religious or other reasons
for avoiding the use of alternative contraception.

In the veterinary fields, animal sub-fertility may be a prob-
lem, particularly if the animals in question are commercially
valuable (for example race horses, cattle, companion ani-
mals) or members of an endangered species. Additionally in
many animal species stud fees and/or semen samples for
artificial insemination are costly. There is therefore a need to
limit those interventions to times when the female is fertile.

The Human Ovulatory Cycle

The cyclic changes in ovarian activity are controlled by the
secretion of two hormones by the pituitary gland. follicle
stimulating hormone (FSH) and luteinizing hormone (LH)
under the control of the hypothalamus.

During the second half of the proceeding cycles, high lev-
els of oestradiol (oestrogen) and progesterone (progestogen)
act via the hypothalamus to suppress FSH and LH production
by the pituitary gland. At the end of the proceeding cycle a
decrease in production of oestradiol and progesterone by the
corpus luteum removes suppression of the hypothalamus and
FSH levels start to rise. Once a threshold is met, FSH stimu-
lates a group of ovarian follicles into growth.

The dominant follicle continues to grow towards ovulation
and as it does so it produces increasing amounts of oestradiol.
This leads to a fall in FSH which removes support for non-
dominant follicles and increases the dominant follicle’s
receptivity to LH. The high oestradiol level causes the pitu-
itary gland to release a large surge of LH. This peak of LH
triggers the rupture of the follicle and release of the oocyte
(ovulation) approximately 37 hours after the beginning of the
surge of LH or approximately 17 hours after its peak.

The remains of the ruptured follicle become the corpus
luteum which produces progesterone which causes an abrupt
change in the characteristics of the cervical mucus so as to
make it impenetrable to sperm. A decrease in progesterone
towards the end of the cycle causes the bleeding of menstrua-
tion.

Related changes in hormone levels are seen in veterinary
species, the levels and timing of events altering from species
to species—all result in a corresponding release of an ovum
into the fallopian tube following rupture of a mature follicle.

By convention the human ovulatory cycle (also known as
the menstrual cycle) considered to start from the first day of
menses (day 1) and continue until the first day of menses of
the following cycle takes place.

Detection of Ovulation

The UK Royal College of Obstetricians & Gynaecologists
guidelines for investigating whether ovulation is likely to take
place includes checking mid-luteal phase progesterone 7 days
before expected menses. Other investigations which may be
carried out include measuring LH, FSH and oestradiol con-
centrations in early follicular phase (days 2 to 6), (Taylor
(2003) BMJ 327:494-497).

Measurement of hormone levels typically requires the
drawing of a blood sample or the use of urine tests. These
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methods of measurement have the drawback that they require
medical intervention and that each individual test costs
money.

Urine tests additionally suffer from poor reliability
because urine production rates are subject to unpredictable
variations that lead to variations in hormone concentrations in
the urine in the bladder.

Whilst blood tests may be highly suitable for occasional
diagnostic testing, they have significant drawbacks if they are
to be used for long periods of time. Several surrogate markers
of ovulation in human female that are more suitable for home
use and for sustained monitoring have been identified. The
first of these involves the woman checking the consistency of
her cervical mucus. The second involves the woman record-
ing her body temperature. Body temperature is a widely used
surrogate marker for the detection of ovulation. It is known
that the LH peak which occurs just before ovulation causes a
risein body temperature, (see David M E & Fugo (1948), The
cause of physiologic basal temperature changes in women
Clin. Endocrinol. 8:550-563 and Coyne et al, (2000)) Circa-
dian rhythm changes in core temperature over the menstrual
cycle: method for non-invasive monitoring, A.L.C.J. Physiol.
Regulatory Integrative Comp. Physiol. 279:1316-1320. The
detection of that rise is used widely as a surrogate marker for
ovulation.

The oestradiol rise before ovulation causes a slight and
broad dip in body temperature before the . H-associated rise,
(David & Fugo ibid) This dip is not currently used as a marker
of ovulation because it is difficult to measure accurately,
mainly because it is of low magnitude.

Temperature readings are typically taken once a day under
the tongue with a standard mercury. spirit or electronic medi-
cal thermometer, although temperature may also be measured
on the skin surface, under the armpit, in the ear or at any other
suitable site. WO 03/078949 discloses a retrievable indwell-
ing thermometer which may be used to measure rectal or
intravaginal temperature over an extended period of time.

Current methods of taking and analysing temperature mea-
surements in order to predict or detect ovulation have several
drawbacks. Infrequently-taken temperatures may not be rep-
resentative of the true basal body temperature and using a
thermometer to take multiple temperatures manually is time
consuming and inconvenient.

The device of WO 03/078949 may be used to take multiple
temperature readings over a time period, but nevertheless the
temperatures taken may be unrepresentative of the true basal
body temperature for a number of reasons including the time-
lag required for the temperature reading device to warm up
after initial insertion, and non-relevant temperature changes
which come about due to inadvertent or deliberate removal,
urination and diurnal temperature variations. Such inaccura-
cies in temperature readings cause inaccuracies in the detec-
tion of the [LH-associated temperature peak and prevent the
detection of the oestradiol-associated temperature dip.

DE 3342251 speculates about a device for measuring the
temperature in a female in order to detect temperature
changes associated with ovulation. It is suggested that pre-
diction of the timing of ovulation in the subsequent cycle may
be carried out by counting forward in time from the start of the
previously detected ovulatory cycle. The device disclosed in
DE 3342251 measures multiple temperatures over at least
part of several days. The specification does not disclose any
real data (for example the data shown in the figure is obvi-
ously contrived). It is suggested that in order to minimise the
effects of fluctuations in temperature that are irrelevant to
detecting ovulation, maxima and/or minima curves be calcu-
lated and analysed for the presence of temperature changes
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4

indicative of ovulation. The Inventors of the present invention
consider that the use of maxima or minima curves as dis-
closed in DE 3342251 is unlikely to work well because those
variables are highly susceptible to irrelevant temperature
changes (outlier data values).

GB 2077595 is directed mainly to monitoring the body
temperatures of cows rather than humans. In fact page 3,
column 1, lines 62 to 65 suggests that reliable detection of
ovulation in humans by temperature measurement cannot be
carried out. In terms of processing of temperature readings it
is taught that temperature may be used for the detection of
oestrus and for the detection of fever associated with poor
health. It is also taught that a cow’s temperature is partially
dependent on ambient conditions and on individual charac-
teristics of a particular cow. The recording of long term tem-
perature readings in a cow is carried out in order to solve a
different problem to that of detection of ovulation in humans.
Whereas human women change temperature during their
cycle, they exhibit similar temperatures from cycle to cycle.
This is not the case in cattle. The reason for recording tem-
peratures presented in GB 2077593 is in order to establish a
temperature baseline for a single animal for a single cycle
from which temperature changes associated with oestrus may
be detected. The examples of GB 2077593 show a single
reading being taken every day. The temperatures are mea-
sured electronically and transmitted by telemetry, but there is
no disclosure of computer processing of the data. Presumably
the farmer is presented with a set of data for his herd every day
and makes his own assessment of them in order to determine
which of his cows are in oestrus that day.

EP0424102 discloses a device which provides an indica-
tion of temperature and time of ovulation and of predicted
periods of fertility. An algorithm for obtaining a steady read-
ing is disclosed which would appear to be similar to that used
in standard digital medical thermometers, but there is no
disclosure of obtaining multiple temperature readings over an
extended period and then discarding those that are spurious
and those that are genuine but associated with events irrel-
evant to ovulation.

Systems and methods described herein may aid in (but are
not limited to), the detection of ovulation (or the absence of
ovulation) diagnosing infertility or subfertility; the prediction
of ovulation as an aid to determining time periods of fertility
in order to increase or decrease chances of conception; and
the monitoring of medical interventions intended to assist
conception in order to improve their success rates and/or
reduce the risks of unwanted side effects.

BRIEF DESCRIPTION

Embodiments may provide a method of providing infor-
mation relevant to the fertility of a female mammal compris-
ing the steps of:

1) taking multiple temperature readings from the female
mammal during an extended time period;

2) identifying and disregarding temperature readings having
one or more characteristics of irrelevant or faulty data;

3) obtaining one or several representative temperature values
for the extended time period,

4) repeating steps 1) to 3) over multiple extended periods;

5) analysing the representative temperature values obtained
over multiple extended periods in order to identify a pattern
in the representative temperature values indicative or pre-
dictive of ovulation in order to provide information rel-
evant to the fertility of the female mammal to a user.

There is also described herein use of a method as an aid to
diagnosis of anovulation or the diagnosis of irregular ovula-
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tion or as an aid to the diagnosis of subfertility or infertility or
an aid to conception (including as an aid to assisted concep-
tion), or as a contraceptive method.

There is also described herein a device for providing infor-
mation relevant to the fertility of a female mammal compris-
ing:

a temperature measuring device for taking multiple body
temperature readings from the female mammal during
multiple extended periods;

amemory for storing said temperature readings;

a processor for identifying temperature readings having
one or more characteristics of irrelevant or faulty data
and either deleting said readings or labelling them to be
subsequently disregarded; and for obtaining one or sev-
eral representative temperature values for each extended
period; and for analysing the representative temperature
values obtained over multiple extended periods for one
or more patterns in the representative temperature values
indicative or predictive of ovulation; and

a signalling device to provide information relevant to the
fertility of the female mammal to a user.

There is also described a user terminal comprising:

a temperature measuring device for taking multiple body
temperature readings from a female mammal during
multiple extended periods;

amemory for storing said temperature readings;

ameans for communicating the multiple body temperature
readings or a derivative thereof, stored in the memory to
a remote data processing device;

ameans for receiving information relevant to the fertility of
the female mammal from a remote computer file server;

a signalling device to provide said information relevant to
the fertility of the female mammal to a user.

There is also described a remote data processing device

comprising:

means for receiving multiple body temperature readings of
a female animal or a derivative thereof from a user
terminal;

a processor for identifying temperature readings having
one or more characteristics of faulty or irrelevant data
and either deleting said readings or labelling them to be
subsequently disregarded; and for obtaining one or sev-
eral representative temperature values for each extended
period; and for analysing the representative temperature
values obtained over multiple extended periods for one
or more patterns in the representative temperature values
indicative or predictive of ovulation and thereby provide
information relevant to the fertility of the female mam-
mal to acomputer file server for later retrieval by a user.

There is also described a remote computer file server hold-
ing information relevant to the fertility of multiple female
mammals, the information relating to each female mammal
being labelled with a unique identifier code corresponding to
an individual female mammal, said file server being arranged
to provide to a user, the information labelled with a particular
unique identifier code in response to the provision of that code
to the remote computer file server.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates a device and its use according to one
embodiment of the invention.

FIG. 2 shows real data obtained from an indwelling ther-
mometer worn by a human female for two consecutive days
(10 June as line A and 11 June as line B) The x-axis shows the
time of day or night and the bar C below the temperature plots
shows when the woman was awake or asleep.
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FIG. 3 shows real data obtained from a woman over her
complete ovulatory cycle (except for days 0 to 8 during which
menstruation took place). Said data has been processed in
various ways before being presented in the figure.

FIG. 4 shows read data obtained from a woman over her
complete ovulatory cycle (except for a few days when men-
struation took place and a further two days were temperatures
were not recorded. During each overnight period temperature
was recorded and is shown in the figure.

The short gaps between the overnight temperatures repre-
sent the daytime period during which temperature readings
were not taken.

DETAILED DESCRIPTION

There is described herein a method of providing informa-
tion relevant to the fertility of a female mammal comprising
the steps of:

1) taking multiple temperature readings from the female
mammal during an extended period,

i) identifying and disregarding temperature readings having
one or more characteristics of faulty or irrelevant data;
iil) obtaining one or several representative temperature values

for the extended period,

1v) repeating steps (i) to (iil) over multiple extended periods
and over multiple ovulatory cycles;

v) analysing the representative temperature values obtained
over multiple extended periods and ovulatory cycles for
one or more patterns in the representative temperature val-
ues indicative or predictive of ovulation in order to provide
information about fertility of the female mammal to a user.
According to certain embodiments, the method may be

used to predict ovulation, meaning that the method will indi-
cate that ovulation is imminent. According to other embodi-
ments the method may be used to indicate ovulation meaning
that the method will provide an indication to the user at
approximately the same time as ovulation takes place.

According to certain embodiments the method may be
used to detect ovulation, anovulation or irregular ovulation in
order to provide information of relevance to the diagnosis of
fertility, subfertility or infertility.

The information relevant to the fertility of the female mam-
mal may be information identifying the timing of ovulation.
Such information may include information identifying the
timing of ovulation events that have already taken place and/
or information predicting the likely timing of future ovulation
events.

According to certain embodiments the indication to the
user 1s provided to a computer file server or other archive for
later retrieval by a user.

According to certain embodiments the method provides an
indication to the user a few days (for example 1 to 6 days or 4
days) before ovulation to give sufficient warning of the fertile
time period to allow intercourse to take place before the
female cycle reaches the stage where progesterone causes the
characteristics of the cervical mucus to change so as to make
it impenetrable to sperm. It should be noted in this regard that
sperm is able to survive in the female reproductive tract for
several days and that sperm may take a few days to swim to
the oocyte and so the best time for intercourse (or artificial
insemination) so as to ensure maximum fertility will be just
prior to ovulation (for example approximately 4 days before).

According to certain preferred embodiments, the method
indicates to the user, the start and end times of the next
window of fertility.
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Taking Multiple Temperature Readings

Embodiments involve taking multiple temperature read-
ings from the female mammal during an extended period. The
extended period may be at least 1 hour long, preferably at
least 2 hours long, preferably at least 3 hours long, preferably
at least 4 hours long. According to certain preferred embodi-
ment that extended period is between 15 minutes and 6 hours,
preferably between 1 to 6 hours, more preferably between 2
and 5 hours, more preferably between 3 and 4 hours. Accord-
ing to certain embodiments the extended time period is an
overnight time period. One advantage of using an overnight
period is that natural fluctuations are reduced due to the
constancy of the environment and the relative lack of move-
ment by the female. By “overnight time period” as used above
it is intended to mean the period during which the female
animal is asleep orexpected to be asleep. It will be understood
that for certain women (for example those employed to work
atnight) this time period may in fact take place during the day.
Similar considerations apply to the use in nocturnal animals.

During the extended period multiple temperature readings
are taken. For example, a reading may be taken every 20
seconds, every minute, or every 5 minutes. Preferably, a read-
ing taken every 1 to 20 minutes, more preferably every 2 to 10
minutes, most preferably every 5 minutes. Preferably mul-
tiple temperature readings are taken at regular intervals. Pref-
erably at least 25 temperature readings, more preferably at
least 50, more preferable at least 100, more preferably at least
250 temperature readings are taken in the extended period.
According to certain embodiments measurements are taken
every 5 to 10 minutes over a period of about 5 hours. Accord-
ing to certain preferred embodiments the extended period
may extend from shortly before or shortly after the subject
goes to bed to 3, 4 or 5 hours later or until the woman wakes
up, or for a particular time window during an overnight
period, for example, from 1.00 am to 5.00 am or from 12
midnight to 3.00 am. Accordingly, to certain embodiments
the time period may be selected to avoid the period after about
3.00 am when a dip in temperature typically occurs, although
the Inventors do not report problems with taking readings
during this dip.

Identifying Faulty or Irrelevant Data

The method described has as its second step the identifica-
tion and disregarding of temperature readings having one or
more characteristics of irrelevant or faulty data.

There is a difference between faulty data and irrelevant,
that is to say data which is genuine but which is irrelevant to
ovulatory cycle. Faulty data is data that does not genuinely
correspond to the body temperature of the female. If may be
produced, for example, by a faulty temperature measuring
device or, more likely, by an intrinsic limitation of the tem-
perature measuring device (for example a time-lag in the
response of the device to being placed in a body cavity).
Irrelevant data is genuine data because it genuinely reflects
the body temperature of the female. However, it is caused by
factors that are irrelevant to the matter of ovulation. It may be
produced, for example, by diurnal temperature fluctuations,
or by changes in the ambient temperature to which the woman
is exposed.

Irrelevant or faulty data may arise from a number of
sources. For example, data from time period during which the
user 1s experiencing an episode of fever. Also, an indwelling
thermometer may be removed or repositioned if it is uncom-
fortable; it may be removed and washed in either hot or cold
water; its temperature may change if the female urinates or if
body temperature changes due to changes in the external
temperature (caused by changing weather or room heating);
changes in clothing or bedding; changes in level of exertion or
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changes in proximity to external heat sources (for example a
hot water bottle or bed partner).

Faulty data is also likely to be generated when the tempera-
ture measuring device is first applied to or placed in the
subject because of the thermal lag time required for the device
to reach body temperature. Irrelevant data may also be pro-
duced when the temperature measuring device is not applied
to or placed in the subject (for example during periods of
non-use which may be intentional or accidental).

A method which allows irrelevant data generated when the
device is not in use to be disregarded may have the additional
advantage of allowing automatic sensing of the start and end
of the extended measuring period. For example if the method
involves the overnight use of an indwelling temperature mea-
suring device, said device being stored at room temperature
during the day, a step of disregarding irrelevant data will
permit the temperature readings generated during the day to
be disregarded and assist in the identification of separate
extended periods each corresponding to an overnight period.
This will remove the need for manually “switching on” the
device each night. Faulty or irrelevant data may be identified
by applying any suitable characteristic known to be associ-
ated with faulty or irrelevant data. Such characteristics
include:

1. Temperature readings clearly out of the temperature
range found in female mammals of the species in ques-
tion, for example temperature readings above or below
that expected of a female mammal of a particular spe-
cies. For example more than 2 or 3 or 4 degrees Celsius
above or below the expected body temperature of the
mammal, for example in the human more than 38° C. or
less than 36° C.

2. Temperature readings that whilst they may be within the
range expected from female mammals of the species in
question are not within the range expected for the indi-
vidual in question (as determined from historical data
previously obtained from that individual, for example
temperature readings above or below that expected of an
individual female mammal. For example more than 0.5,
0.6,0.7,0.8,0.9 or 1, 2 or 3 or 4 degrees Celsius above
or below the expected body temperature of the indi-
vidual female mammal.

3. Temperature readings which differ from preceding or
following values by such a degree as to indicate changes
of temperature (heating or cooling) at a rate too high to
be expected to be observed in the body temperature of a
female mammal. For example heating or cooling rates of
more than 0.1° C. per minute, of more than 0.2° C. per
minute, of more than 0.30° C. per minute, of more than
0.4° C. per minute, or more than 0.5° C. per minute, or
more than 0.6° C. per minute, of more than 0.7° C. per
minute, of more than 0.8° C. per minute or of more than
0.9° C. per minute or of more than 1.0° C. per minute
may be characteristic of faulty or irrelevant data.

4. Temperature readings which are clearly outliers may be
characteristic of faulty or irrelevant data. For example a
single reading or relatively few temperature readings
differing substantially from the other temperature read-
ings collected during the extended period are unlikely to
indicate a true change in temperature but are more likely
to be indicative of faulty or irrelevant data.

5. Temperature readings tagged with supplementary data,
for example readings tagged by data indicating that the
female was suffering from a fever.

6. Temperature readings obtained immediately before or
immediately after temperature readings showing any
other characteristic of faulty data. For example readings
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of below 36° C. may be identified as faulty or irrelevant
according to characteristic 1 above. The readings
obtained 20 minutes before and 20 minutes after such a
reading may also be identified as faulty or irrelevant.

Temperature readings having one or more characteristics
of faulty data are disregarded, meaning that they are not
included in subsequent steps of the method.

Readings which are significantly influenced by diurnal
temperature changes may be characteristic of irrelevant data
and may, according to certain embodiments be disregarded.
For example, if the temperature readings are taken in a human
woman during overnight extended periods, the temporary
core temperature dip which occurs in humans just before
waking may be disregarded according to certain embodi-
ments. Diurnal temperature changes which are unconnected
to levels of female hormones and therefore unrelated to ovu-
lation may also be observed in male mammals. Therefore
temperature readings taken from female mammals that show
similar characteristics to those observed in males of the same
species may, optionally be regarded as characteristic of faulty
or irrelevant data and be disregarded.

Readings which are identified as raised due to illness by
pattern recognition algorithms may be recognised as having
one or more characteristics of faulty or irrelevant data and be
disregarded.

Readings which occur with the commencement of use, or
at the end of use, of the device and which may be attributed to
the device reaching a new thermal equilibrium may be rec-
ognised as having one or more characteristics of faulty or
irrelevant data and be disregarded.

Obtaining One or Several Representative Temperatures Val-
ues for the Extended Period

In order to compare and analyse temperature readings
obtained from different extended periods, it is necessary to
obtain one or several representative temperature values for
each extended period or to obtaina comparative measurenient
between selected measurements within extended periods. For
example, a comparison is made between single measurement
points matched in time from within two or within several
extended periods. According to certain preferred embodi-
ments a single representative value is obtained for each
extended period. According to other embodiments several
representative temperature values are obtained for each
extended period. An extended period typically lasts for sev-
eral hours. Representative temperature values may, for
example, be obtained for each hourly or halfhourly interval of
the extended period.

Preferably within each 24 hour period there is a single
extended period of a single representative temperature value
is obtained for each extended period. Representative tem-
perature values may, for example, be obtained by any of the
following steps:

Calculating the mean of the non-disregarded temperature
readings collected during the complete extended period
or collected during a specific time interval of the
extended period (if more than one representative value is
to be obtained for each extended period).

Calculating the median of the non-disregarded temperature
readings collected during the complete extended period
or collected during a specific time interval of the
extended period (if more than one representative value is
to be obtained for each extended period).

Calculating the mode (most commonly occurring tempera-
ture reading) from the data collected during the com-
plete extended period or collected during a specific time
interval of the extended period (if more than one repre-
sentative value is obtained for each extended period).
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Choosing the temperature reading or readings at a particu-
lar distance in time from the start or the end of a stretch
of non-disregarded temperature readings. For example,
the representative value may be chosen as the tempera-
ture reading taken halfway through the stretch of non-
disregarded temperature readings. Alternatively repre-
sentative values may be chosen as the temperature
readings taken at regular intervals during a stretch of
non-disregarded temperature readings, for example,
every hour or every half hour.

By the use of deviations of single measurement points from
a representative or from an idealised model of diumnal
temperature change, for example by calculating a stan-
dard deviation, a variance or higher moments.

Calculating a derivative or integral of the temperature read-
ings over time collected during the complete extended
period or collected during a specific time interval of the
extended period (if more than one representative value is
to be obtained for each extended period). For example,
the slope representing the rate of change of temperature.

According to certain preferred embodiments, all tempera-
ture readings that remain after those having one or more
characteristics of faulty or irrelevant data are disregarded are
used as representative temperature values.

It has been unexpectedly discovered by the Inventors that
contrary to the teaching of DE3342251 which suggests that
maximum or minimum temperature readings for each
extended period make good representative temperature val-
ues, it is preferable to obtain a representative temperature
value that is notinfluenced, or not significantly influenced, by
the maximum or minimum readings for extended period.
Examples of such values include the “trimmed mean” of the
temperature readings. To obtain such a trimmed mean one
disregards a pre-determined number of the lowest and a pre-
determined number of the highest readings obtained during
an extended period and calculates the mean of those readings
that remain. Median and mid-percentile (for example 10th to
90th or the 20th to 80th percentile or the 30th to 70th percen-
tile values are also relatively immune to the effects of other
temperature readings and are preferred in accordance with
certain embodiments of the invention.

A further surprising discovery of the Inventors is that irrel-
evant temperature readings are more likely to come about
because of heating of the female subject than by cooling of the
subject (i.e., a woman’s temperature during an overnight
(asleep) extended period is more likely to deviate from her
true basal body temperature in an upward rather than down-
ward direction). That is to say, a woman is more likely to
experience a temporary and irrelevant temperature rise than
she is a temporary and irrelevant temperature fall. The reason
for this is not fully understood but it is reliably observable in
most women and is therefore assumed to be a factor of an
underlying and universal physiological phenomenon.

This observation means that a better representative tem-
perature value may be obtained for an extended period by use
of an algorithm that gives greater statistical weighing to tem-
perature readings that are lower than the median temperature
reading than is given to the temperature readings that are
higher than the median temperature readings (whilst, of
course, at the same time giving little weight to the minimum
temperature reading and those reading near to the maximum
temperature reading).

It has been found that the 25th percentile of non-disre-
garded temperature reading makes an especially good repre-
sentative temperature value for an extended period. Other
readings near to the 25th percentile of non-disregarded tem-
perature readings will also serve well. According to certain
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preferred embodiments the representative temperature value
for an extended period is the 10th to 60th percentile value of
the non-disregarded temperature readings. More preferably it
is the 11th to 50th percentile value, more preferably the 12th
to 40th percentile value, more preferably the 13th to 46th
percentile value, more preferably the 14th to 44th percentile
value, more preferably the 14th to 42nd percentile value,
more preferably the 15th to 40th percentile value, more pref-
erably the 16th to 38th percentile value, more preferably the
17thto 37th percentile value, more preferably the 18th to 35th
percentile value, more preferably the 19th to 33rd percentile
value, more preferably the 20th to 31st percentile value, more
preferably the 21st to 29th percentile value, more preferably
the 22nd to 28th percentile value, more preferably the 23rd to
27th percentile value, more preferably the 24th to 26th per-
centile value. Most preferably it is the 25th percentile value.
Step ii and iii of the Method Carried Out Together

It will be appreciated that under some circumstances the
temperature readings may be subjected to processing which
will result in both the disregarding of faulty and irrelevant
data and the obtaining of a representative temperature value.
In those circumstances one may regard steps i1 and iii of the
method of the invention as taking place simultaneously. For
example, if one were to take the raw temperature readings of
an extended time period and calculate a trimmed mean one
would be disregarding outlying temperature readings (likely
to be faulty or irrelevant data) and obtaining a representative
temperature value in a single step. Although both steps may
take place simultaneously it should be appreciated that both
ii), identifying and disregarding temperature readings having
one or more characteristics of faulty or irrelevant data, and
iil), obtaining one or several representative temperature val-
ues for the extended period, need to take place in accordance
with a method of the invention.

Repeating Over Multiple Extended Periods

The steps of taking multiple temperature readings over an
extended period, disregarding temperature readings having
the characteristics of faulty or irrelevant data and obtaining
one or several representative temperature values for each
extended period, are repeated over multiple extended periods.

Preferably said steps are repeated over at least 2, 3, 4, 5, 6,
7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,
25 or 26 extended periods (in general the larger number of
extended period the more preferred). Most preferably said
steps are repeated over multiple extended periods covering
several days (preferably with one extended period each day).
Preferably said steps are repeated over at least one full ovu-
latory cycle, more preferably over several cycles.

Preferably said steps are repeated over a sufficient number
of extended periods such that said extended periods would be
expected to extend over a time period sufficient for one (or
preferably more than one) ovulatory cycles to take place in an
archetypical fertile female mammal of the species of interest
regardless of the fact that the individual female mammal from
which the temperature readings are taken may or may not
have ovulatory cycles. Preferably said steps are repeated over
a sufficient number of extended periods such that there is at
least one extended period in most of the days of an ovulatory
cycle. For reasons of comfort and hygiene it is not appropriate
for an intravaginal indwelling device to be worn during days
of menstruation. In such circumstances it is preferable for
there to be at least one extended period (preferably a single
extended period) corresponding to each and every day of the
ovulatory cycle in which menstruation does not take place.
Analysis of Representative Temperature Values

The fifth step of the method comprises analysing the rep-
resentative temperature values obtained over multiple
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extended periods for one or more patterns in the representa-
tive temperature values indicative or predictive of ovulation.
By “analysis for one or more patterns indicative or predictive
of ovulation”, it is meant that the analysis is such that should
ovulation have taken place or be imminent, the analysis will
identify one or more patterns indicative or predictive of ovu-
lation. If ovulation has not taken place and is not imminent
such patterns will not be identified.

According to certain embodiments, it is preferred that the
multiple extended periods for which representative tempera-
ture values are analysed comprise at least 3 extended periods,
more preferably at least 5 extended periods, more preferably
at least 7 extended periods, more preferably at least 9
extended periods, more preferably at least 12 extended peri-
ods, more preferably at least 14 extended periods, more pref-
erably at least 16 extended periods, more preferably at least
18 extended periods, more preferably at least 20 extended
periods, more preferably at least 22 extended periods, more
preferably at least 24 extended periods, more preferably at
least 26 extended periods, most preferably 28 or more
extended periods.

According to certain preferred embodiments wherein each
extended period corresponds to an overnight period during
which temperature readings are taken, the multiple extended
periods for which the representative temperature values are
analysed correspond to and equal in number all of the days of
a complete cycle minus the days during which menstruation
takes place.

Preferably said multiple extended periods comprise those
collected over at least one, preferably several ovulatory
cycles. According to certain preferred embodiments said mul-
tiple extended periods extend over every day of one or more
ovulatory cycles with the exception of those days in which
menstruation takes place, when useful temperature data is
unlikely to be collected and the use of an indwelling tempera-
ture recording device may be undesirable for reasons of com-
fort and hygiene.

According to certain preferred embodiments said analysis
occurs in real time, that is to say, as soon as temperature
readings are obtained for an extended period, one or more
representative temperature values are obtained and are sub-
jected to analysis in comparison with previously obtained
representative values so that any outcome of the analysis may
be signalled in the next step of the method without necessarily
requiring all of the representative values to necessarily have
been obtained.

However, according to other preferred embodiments the
temperature readings are collected for a whole menstrual
cycle (or for a whole menstrual cycle with the exception of
days wherein the obtaining of temperature readings either by
accident or intention did not take place) and stored. On
completion of that cycle (signalled by the onset of menses)
the temperature readings processed to give representative
values and analysis of the cycle that has just finished is under-
taken.

Analysis of the representative temperature values involves
the identification of a pattern in the representative tempera-
ture values indicative or predictive of ovulation only if such a
pattern is present in the representative temperature values. In
an anovulatory woman, analysis will involve seeking but not
finding such patterns.

Patterns in representative temperature values indicative or
predictive of ovulation include the peak in body temperature
associated with the LH peak which occurs just before ovula-
tion and the earlier temperature dip associated with the rise in
oestradiol.
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Because the temperature dip associated with the rise in
oestradiol occurs earlier and the period of peak fertility in
humans is several days before ovulation, it is preferred that
the method of the invention detects the oestradiol-associated
temperature dip. The Applicant is not aware of any prior art
removable device that is able to accurately detect this tem-
perature dip because its magnitude is small. The device of the
present invention in its preferred embodiments is able to
reliably detect the oestrodiol-associated temperature dip
because of'its high accuracy in temperature measurement and
innovative data processing (for example the disregarding of
faulty and irrelevant data).

For example, methods of pattern identification which may
be used are already described in the literature. See for
example McCarthy et al (1983) A comparison of methods to
interpret the basal body temperature graph. Fertility Sterility
41 640-646. For example the “three over six” method in
which ovulation is indicated when three consecutive repre-
sentative temperature values are registered, all of which are
above the average of the representative temperature values of
the last six proceeding days. Ovulation is deemed to have
occurred on the day preceding the first day of the 3 consecu-
tive days showing elevated representative temperature values.
According to the usual application of this rule a single day
corresponds to a single representative temperature value.

Similar, but more sophisticated methods may also be
employed. These are essentially, as are the above methods,
based on statistical quality control and process control meth-
ods and these are described in, for example, Ryan, T. P. (1989)
Statistical Methods for Quality Improvement John Wiley &
Sons, New York; Wetherill, G. B. and Brown, D. W. (1991)
Statistical Process Control. Chapman and Hall, New York.

For many women the “3 over 6 rule gives a satisfactorily
robust determination of the day of ovulation.

However, it has a drawback in that it requires temperature
values to have been obtained on each of the 6 days prior to
ovulation. This may not have been achieved in practice
because of a very short or irregular cycle or because of obtain-
ing temperature readings in all 6 days may have been missed.

It is therefore proposed to use in certain preferred embodi-
ments an alternative to the “3 over 6” rule which can either be
used in place of the “3 over 6” rule or as a fall-back analysis
method for use when the “3 over 6 rule” fails to detect on
ovulation. Again according to the usual application of this
rule, a single representative temperature value is obtained per
day.

According to this alternative rule the mean of at least three
consecutive representative temperature values is obtained
and compared with the following 3 representative consecu-
tive representative temperature values. If the following 3 con-
secutive temperature values are higher than the mean, ovula-
tion is deemed to have taken place on the corresponding to the
first representative temperature value. If not, the analysis is
repeated but this time the mean is obtained from 4 consecutive
representative temperature values. If ovulation is not detected
the analysis is repeated again but this time the mean is
obtained from 5 consecutive temperature values, then from 6,
7, 8, 9, 10, etc until ovulation is detected or the end of the
cycle is reached.

In either the “3 over 6” rule or the improved version
described above in order for ovulation to be deemed to have
occurred the 3 consecutive representative temperature values
should be higher than the mean (either the mean of the 6
proceeding values as in the “3 over 6” rule or the “cumulative
mean” in the improved rule described above) by more than a
pre-set threshold amount. That threshold amount should be
set at a value which provides for reliable detection of genuine
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ovulations with the minimum of false positives. Preferably
the threshold value is from 0.08 to 0.25° C., more preferably
from 0.09 to 0.24° C., more preferably from 0.10t0 0.23°C,,
more preferably from 0.11 to 0.22° C., more preferably from
0.12 10 0.21° C., more preferably from 0.13 to 0.20° C., more
preferably from 0.14 to 0.18° C., more preferably from 0.15
to 0.17° C., more preferably from 0.16 to 0.17° C., most
preferably 0.1667° C. If, according to the this method, more
than one apparent ovulation is detected, further analysis may
be used to decide which apparent ovulation is most likely to
correspond to the true ovulation. Fither the analysis of the
representative temperature value may be repeated with an
incrementally increased pro-set threshold value (as explained
above) until only a single apparent ovulation event is
detected, or the timing of the multiple apparent ovulation
events is considered and the event occurring nearest to the
expected day of ovulation (calculated from data obtained
from prior cycles—or if not available from population aver-
ages) is chosen as the day of true ovulation.

Preferably, the method used may be further enhanced by
using historical data and a Bayesian approach to evaluation or
to prediction. ‘Prior’ (historical) data can be provided either
from population data available in the literature or from data
available from previously recorded cycle/s for the individual
female mammal or preferably from both population data and
from the individual female’s previous cycle or cycles. For
example, data such as the ‘corrected day-specific probabili-
ties of clinical pregnancy’ as provided in Dunson et al (2001)
Assessing human fertility using several markers of ovulation.
Statistics in Medicine 20 965-978 can be used to enhance the
evaluative or the predictive method in human females. The
‘prior’ data are combined with the current data using a Baye-
sian methodology to enhance evaluation or prediction.

Input of Supplementary Information by User

In addition to data deriving from the recorded temperature
readings, according to certain embodiments the analysis of
representative temperature values may also involve the use of
supplementary information inputted by the user.

For example, the user may be required to identify the first
day of her cycle (first day of menses) by pressing a button on
the device or by entering the date prior to the analysis step of
the method. That information may be used to identify cycle
length and to place detected ovulation into the context of the
full cycle.

Additionally it is known that fever caused by infection may
affect basal body temperature. The method of the invention
therefore optionally provides the facility for such days to be
tagged or otherwise be identified by the user and excluded
from subsequent analysis.

Dealing with Missing Data

On occasions, a representative temperature value may not
have been available for a particular extended period. This may
be the case if no temperature readings have been obtained for
that extended period or if the user has requested that the value
for that extended period be discounted (by, for example, iden-
tifying that extended period as having taken place during a
period of fever).

Appropriate statistical methods may be used to minimise
the impact of missing data.

For example, if the day of ovulation as detected by an
elevated basal body temperature is determined to take place
on a day after a day for which data is missing, the ovulation
may in fact have taken place on either of the two days. The
method of the invention may therefore include the step of
deciding on which day ovulation was most likely to have
taken place. This decision may involve deciding which day is
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most likely the day of ovulation by comparison with prior
data from previous cycles (or such data is not available popu-
lation average data).

Provision of Information to User

The final part of the method described comprises providing
information relevant to the fertility of the female mammal to
auser.

In its simplest form that information may be provided
visually (i.e., by the illumination of a lamp or LED or the
display of graphical information on an LCD). If the user is a
female human the information may be provided directly to
her. Alternatively or additionally, the information may be
provided to a person responsible for the medical or veterinary
supervision of the female animal. For example information
may be provided to a woman’s physician or to a veterinary
surgeon. Such a provision of information may involve the
electronic transmission of a signal, for example via the inter-
net, via a wireless radio network (for example an SMS or
“text” message) or via a telephone line.

According to certain embodiments, the information may
be supplied to multiple people. If the method is used by a
human couple in order to assist in timing intercourse so as to
maximise the chance of conception, a signal indicating imme-
diate or imminent fertility could be sent to both partners by
text message to enable them to plan their intercourse.

If the method is used as an aid to medical diagnosis it may
not be appropriate to indicate the signal directly to the patient
because of the possibility for misinterpretation (especially
misinterpretation in the absence of other medical results) and
the causing of unnecessary anxiety and distress. Instead the
signal may be communicated to the patient’s physician for
medical evaluation (typically involving the factoring in of
other information, for example the results of blood tests)
before a diagnosis is reached and communicated to the
patient.

According to certain embodiments, the information need
not be directly communicated to the user. Instead it may be
sent electronically to a data store (for example a remote
computer file server) where it may be retrieved at a later date
either by the patient or by their medical supervisor.

According to certain embodiments, the information is
immediately communicated to a female human and a further
signal is sent to that female human’s electronic medical
records to be retrieved in the future if and when required.

According to certain embodiments simplified information
may be supplied to the woman (for example the message
“your cycle lengths are irregular, you should discuss this with
your doctor”) and more detailed data supplied to the woman’s
doctor (including under some circumstances raw temperature
readings or details of the representative temperature values
for each extended period).

According to certain preferred embodiments, the informa-
tion communicated to the user includes a predicted start date
and predicted end date of the next “fertility window” (i.e.,
period during which insemination has a relatively high
chance of resulting in a pregnancy). The method of the inven-
tion may be used for the detection of ovulation as an aid to
diagnosis of subfertility or infertility, for example, by the
identification of patients in which ovulation is absent or
irregularly timed. The diagnosis of a disorder of ovulation
may allow an appropriate surgical or drug treatment to be
offered and the success or otherwise of treatment aimed at
bringing about ovulation can be monitored. The method of
the invention also assists in determining the best timing for
TUI (Intrauterine Insemination) or IVF (in vitro fertilisation).
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Alternatively, detection of some types of subfertility may
lead to the recommendation that further monitoring of ovu-
lation take place according to the invention as an aid to con-
ception.

Information relevant to the fertility of a female mammal
provided by the remote computer file server to a user may
include a specific alert that one or more of the following
events have taken place:

(1) Female about to enter a predicted fertile period.

(2) Female has just ovulated (i.e. LH peak associated with

temperature rise detected).

(3) Patient failed to ovulate within more than 1, more than
2, more than 3, more than 4, more than 5, more than 6,
more than 7, more than 8, more than 9 or more than 10
days of predicted ovulation date.

(4) An anovulatory cycle completed.

(5) Cycle more than 1, more than 2, more than 3, more than
4, more than 5, more than 6, more than 7, more than 8,
more than 9, or more than 10 days different in length
from previous cycle.

(6) Monophasic cycle detected (i.e. no pre-ovulation LH
peak detected, possibly indicative of low oestrogen out-
put).

(7) An abnormal length of cycle. For example a cycle
length out with the 2.5 and 97.5 percentiles expected for
the species, i.e. more than 37 days or less than 20 days.

(8) A post-ovulatory phase (i.e. number of days following
detection of ovulation to start of next cycle of less than 9
days).

If the user is a female woman for whom fertility informa-
tion is being provided, the information provided may be lim-
ited to information about predicted fertility at a future time
(i.e. item 1 on the above list). Items 2 to 8 are useful for
diagnostic purposes and so may more usefully be provided to
auser who is a physician responsible for the care of the female
woman for whom fertility information is being provided.
Items 3 to 8 are events associated with infertility and sub-
fertility. However, women with “normal” fertility may occa-
sionally experience some of these events. It may therefore be
appropriate to provide information to a user if events 3 to 8
occur a sufficient number of times to indicate a fertility prob-
lem, for example, if they occur more than twice in any three
consecutive cycles.

Alternatively, the method may be used for the detection of
ovulation as an aid to the prediction of fertility at any particu-
lar instant in time, such information being of use both as an
aid to conception and as a method of contraception. In such
circumstances it may be preferable that the signal provided to
the user is a simple binary indication of “fertile” (ovulation
detected or predicted as imminent) or “non-fertile” (ovulation
not detected or imminent). When the method is used as an aid
to conception copulation (or artificial insemination) can be
timed to take place when a “fertile” indication is given. When
the method is used as a form of contraception, unprotected
sex can take place when a “non-fertile” indication is given. A
“fertile” indication informs the user to either abstain from sex
or to use a supplementary form of contraception (for example
a method of barrier contraception such as a condom).
Prediction of Fertile Period

The oestodial-associated temperature dip proceeds ovula-
tion by approximately 4 days. The detection of this dip may
therefore be used to identify the start of the “window of
fertility™.

However, for methods based on the detection of tempera-
ture rises associated with the LH-surge, the temperature rise
is detected at the end of the “window of fertility”. The detec-
tion of the LH-surge therefore comes too late to inform the
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user of the timing of the fertility window in the current cycle.
It can, however, be used to determine the day of ovulation
which can be used to predict the window of fertility in the next
cycle.

According to such methods, the day of ovulation in the
current cycle is determined. At the start of the next cycle the
day of ovulationis predicted used on the day of ovulation (i.e.,
the number of days since the start of the cycle) observed in
previous cycles (for example the day of ovulation may be
estimated to take place on the median of the day it took place
on up to the 12 previous cycles. If information on the previous
days of ovulation is not known (which would be the case if the
user had only recently started to use the method, then popu-
lation average data may be used until better data is available.

Once a future day of ovulation is known, the “window of
fertility” may be calculated based on the assumption that it
begins 5 days before ovulation and ends 1 day after ovulation.
Use in Monitoring Methods of Assisted Conception

Several methods of assisted conception involve the admin-
istration of drugs that cause super-ovulation. Such methods
carry a risk that multiple fertilisations will take place and
multiple pregnancies result. In order to minimise that risk it is
useful to know how many ova have been released during a
particular ovulation event. The number of ova subsequently
released correlates with the magnitude of the pre-ovulating
oestradiol surge and therefore with the pre-ovulating tem-
perature dip.

According to certain embodiments, the pre-ovulating
oestrodiol-associated temperature dip may be observed and
its magnitude analysed to give an indication of the number of
ova that may have been released. If a large number of ova
appear to have been released the risk of multiple pregnancies
will be elevated and it may be decided to abandon attempted
fertilisation (for example fertilisation by natural methods or
by IUI) in the current cycle.

There is also described a device for providing information
relevant to the fertility of a female mammal comprising:

A temperature measuring device for taking multiple body
temperature readings from the female mammal during
multiple extended periods;

A memory for storing said temperature readings;

aprocessor for identifying temperature readings having the
characteristics of irrelevant or faulty data and either
deleting said readings having the characteristics of
faulty or irrelevant data or labelling them to be subse-
quently disregarded; and for obtaining one or several
representative temperature values for each extended
period, and for analysing the representative temperature
values obtained over multiple extended periods for one
or more patterns in the representative temperature values
indicative or predictive of ovulation; and

a signalling device to provide information relevant to the
fertility of the female mammal to a user.

Particular features identified as optional or preferred in
respect of the foregoing description of the method of the
invention (for example details of the signalling device, the
information, the extended periods, the recordal of tempera-
ture readings, the characteristics of faulty or irrelevant data,
the representative temperature values, the analysis of repre-
sentative temperature values and the patterns indicative or
predictive of ovulation) are also optional or preferred in
respect of the device of the invention.

The temperature measuring device is preferably an ind-
welling device which is preferably introduced into the vagina
of the female mammal and left to dwell for a period of time,
for example a week, a month or an overnight period or for
several days or for an entire menstrual cycle (preferable with
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the exception of the time of menstruation), and to record the
temperature of the female mammal at regular intervals over
that period.

When used in the human female the device is preferably
smoothly shaped for hygiene and comfort and similarly sized
and shaped to a tampon. A suitable cord may be attached to
the device for ease of retrieval.

The device for indicating or predicting ovulation in a
female mammal according to the invention also comprises a
signalling device. Although the signalling device may be
provided in the same indwelling unit as the temperature mea-
suring device it is preferably housed in a separate unit (pref-
erably a tabletop or bedside unit).

Communication between two units may require one unit to
be electrically plugged into the other. Preferably this is
avoided. Communication may be by a wireless radio link.
Most preferably communication between the two units will
be achieved by placing the indwelling unit onto or very close
to the tabletop unit so that communication may take place via
the mutual proximity of induction coils in each unit.

If the indwelling unit is to be left in the female mammal
overnight, it is preferably to be placed on the tabletop umt
during the day. The tabletop unit may be suitable shaped to
retain the indwelling unit placed onto it. For example, the
table top unit may comprise a recess to receive the indwelling
unit. Features may be provided on the indwelling unit to assist
its orientation on the table top unit. For example, shape-
features and/or visual markings may be provided to ensure
that the relative alignment of induction coils is such that
communication between the two units may be optimised.

The indwelling unit is preferably battery (for example,
rechargeable battery) powered. The tabletop unit may also be
battery powered but may conveniently be powered by mains
electricity. According to a preferred embodiment, the two
units communicate via proximal induction coils. Said coils
may also be used to recharge the battery in the indwelling unit
from the mains power provided to the desk top unit. Accord-
ing to certain preferred embodiments the tabletop unit is
powered by a rechargeable battery. This allows it to be kept in
the bathroom where mains power is generally not permitted.
The unit can be recharged in another part of the house during
days of menstruation when the product is not in use.

According to certain embodiments the indwelling unit may
be disposable after a period of use (for example after use for
a set number of cycles or for a set number of days (for
example 120 or 150 days).

The device comprises memory for storing the temperature
readings.

In the two unit arrangement described above the memory
may be provided in either unit. Preferably, the indwelling unit
has sufficient memory to store the temperature readings made
during an extended period. This stored data is transmitted to
the tabletop unit which also has a memory to review said data.

According to alternative embodiments the indwelling unit
does not comprise memory and temperature readings are
transmitted to the other unit as soon as they are taken (for
example by radio waves).

According to certain embodiments the indwelling unit
comprises sufficient memory to record the temperature read-
ings for a complete cycle (or for several cycles). The readings
need not be transmitted to the table top unit until the end of the
cycle.

The device comprises a processor. In the two unit arrange-
ment described above the processor is preferably placed in the
tabletop unit. The device according to the invention also
comprises a signalling device. In the simplest form this device
may be a light (for example an LED). In the two unit arrange-
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ment described above, the signalling device is preferably
provided on the tabletop unit. According to certain preferred
embodiments, the signalling device is a LCD display pro-
vided on the tabletop unit.

According to certain preferred embodiments, the signal-
ling device provides information to a female human which
includes the predicted start and end times of her next window
of fertility. She may also be provided with a simplified sum-
mary of her likely fertility and messages recommending visits
to her physician when appropriate.

The signalling device may, in the case ofa device for use by
a female human, provide information to the female human.
Alternatively, or additionally the signalling device may pro-
vide a signal to the female’s physician or to another person.

Whilst the method described herein may be carried out by
the device of the invention, it is also provided that the tem-
perature readings and/or the representative temperature val-
ues may be sent to a remote processing device for analysis.
The result of the analysis may then be sent back to the user in
the form of information about fertility of the female mammal
or stored on a computer server for access by authorized and
authenticated users, which may include the female and/or her
medical supervisors).

According to certain preferred embodiments there is
described a method wherein one or more of steps:

ii) identitying and disregarding temperature readings hav-
ing one or more characteristics of faulty or irrelevant
data;

iii) obtaining one or several representative temperature
values for the extended period;

v) analysing the representative temperature values
obtained over multiple extended periods for one or more
patterns in the representative temperature values indica-
tive or predictive of ovulation in order to provide infor-
mation relevant to the fertility of the female mammal to
auser are carried out by a remote data processing device.

By remote data processing device it is meant a device
remote to the user to which the temperature readings and/or
representative temperature values are transmitted by tele-
phony, wireless telephony or by use of an internet protocol.

An advantage of carrying out one or more of steps ii), 1ii)
and v) at a remote data processing device is that the remote
data processing device can be shared by multiple users and
therefore greater processing power can be provided more cost
effectively. Also, software and hardware improvements or
upgrades can be provided more conveniently to a central data
processing device than to devices located with individual
users.

A further advantage of sending the temperature readings
and/or temperature values to the remote data processing
device is that greater memory capacity can be provided so that
the readings or values from one extended period can be more
conveniently stored and used in the analysis of representative
temperature values obtained from future extended periods.
The storage of such data permits a historical picture of the
female mammal’s temperature readings during a number of
previous ovulatory cycles to be built up. That data can be
compared with newly obtained data in order to improve the
accuracy of the analysis of the newly obtained data.

If the remote data processing device is arranged to be
shared by multiple users, it will be sent temperature readings
and representative temperature values from multiple users.
That data may be stored. Analysis of the representative tem-
perature values obtained from a single female mammal may
be analysed by comparing them with the values obtained from
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other female mammals or by comparing them with derivative
data (for example, average data) obtained from other female
mammals.

It is known that in humans there is significant variation in
their ovulatory cycles between women. By compiling an
ever-expanding database of temperature values from multiple
women, it will be possible to determine what values may be
regarded as normal and what values may be regarded as
abnormal. The identification of abnormal values may be a
sign of sub-fertility or infertility and therefore an aid to diag-
nosis of sub-fertility or infertility.

It will be appreciated that there are privacy and data pro-
tection concerns raised by the transmittal of medical data to
remote data processing devices and by the storage of such
data.

It is proposed to address those concerns by allocating
unique identifier code to each female mammal. That code will
be preferably incorporated into the equipment provided for
use by the female mammal. Temperature readings and/or
representative temperature values sent to the remote data
processing device will be anonymous in that they will not be
accompanied by any meaningful identifier of the female (for
example name). The unique identifier code means that the
female can only be identified by someone who knows which
code has been allocated to which female. It may be conve-
nient for the unique code to be both incorporated into the
equipment and provided to the female user and/or her physi-
cian (for example by being provided on the equipment pack-
aging or in the instruction manual).

The results of the analysis (i.e., the information relevant to
the fertility of the female mammal) may be stored on a remote
computer server. The female and/or her physician will be the
only people who will know her unique identification code.
They will be able to use that code to retrieve the data for that
female only. Even if they (or someone else) were able to
access the data for other women, the privacy of those other
women would not be compromised because without knowing
the unique identification code for the other women, such data
would remain effectively anonymous.

In accordance with certain embodiments of the method of
the invention there is provided between step 1) and step ii) a
further step ia), or between step ii) and step iii) a further step
iia), or between step iii) and step iv) a further step iiia).

Said further step ia) comprises labelling the temperature
readings with a unique identifier and transmitting them to a
remote data processing device, wherein said steps ii) ii) iv)
and v) are carried out by the remote data processing device.

Said further step iia) comprises labelling the temperature
readings with a unique identifier code and transmitting them
to a remote data processing device, wherein said steps iii), iv)
and v) are carried out by the remote data processing device.

Said further step iiia) comprises labelling the representa-
tive temperature values with a unique identifier code and
transmitting them to a remote data processing device,
wherein said steps iv) and v) are carried out by the remote data
processing device.

Steps carried out prior to step ia) step iia) or step iiia) are
carried out by the user’s terminal.

According to certain preferred embodiments, the method
comprises a further step vi) after step v).

Said step vi) comprises either:

a) transmitting said information relevant to the fertility of the
female mammal to the user’s terminal or

b) storing said information about fertility of the female mam-
mal on a computer server for retrieval by the user’s termi-
nal and; optionally by one or more further nominated ter-
minals in possession of the unique identifier code.
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In order to carry out certain embodiments of the method,
there is also described herein a user terminal comprising:

a temperature measuring device for taking multiple body
temperature readings from a female mammal during
multiple extended periods;

amemory for storing said temperature readings;

means for communicating the multiple body temperature
readings, or a derivative thereof, stored in the memory to
a remote data processing device;

means for receiving information relevant to the fertility of
the female mammal from a remote computer file server;

a signalling device to provide said information relevant to
the fertility of the female mammal to a user.

The temperature measuring device, the memory and the
signalling device, and their arrangement in one or more units
is preferably as described in respect of the device.

There is also described herein a remote data processing
device comprising:

means for receiving multiple body temperature readings of
a female animal or a derivative thereof from a user;

a processor for identifying temperature readings having
one or more characteristics of irrelevant or faulty data
and either deleting said readings or labelling them to be
subsequently disregarded; and for obtaining one or sev-
eral representative temperature values for each extended
period; and for analysing the representative temperature
values obtained over multiple extended periods for one
or more patterns in the representative temperature values
indicative or predictive of ovulation and thereby provide
information about fertility of the female mammal to a
computer file server for later retrieval by a user.

The multiple body temperature readings, the one or more
characteristics of irrelevant or faulty data, the methods of
obtaining one or several representative temperature values for
each extended; and for analysing the representative tempera-
ture values are preferably as described above in reference to
the method of the invention.

Thereis also described herein a remote computer file server
holding information about fertility of multiple female mam-
mals, the information relating to each female mammal being
labelled with a unique identifier code corresponding to an
individual female mammal, said file server being arranged to
provide to a user, the information labelled with a particular
unique identifier code in response to the provision of that code
to the remote computer file server.

According to certain preferred embodiments the remote
computer file server is receiving data from a number of
female humans who are patients of a specialist fertility phy-
sician.

Preferably, the computer file server provides long-term
storage of information about fertility of each woman.

Such an arrangement will permit the physician responsible
for the care of the woman, and in possession of that woman’s
unique identifier code, to call up the woman’s historical data
in numerical and graphical form for review as an aid to diag-
nosis and/or treatment.

Preferably, the physician is provided with appropriate soft-
ware to enable said physician to view the data retrieved from
the server.

According to certain preferred embodiments, the physi-
cian’s computer is provided with software that automatically
polls the central computer file server, identifies itself and its
list of patients, and downloads their data. It then displays to
the physician a “highlights 1ist” when she logs on in the
morning. Said “highlights list” highlights to the physician
information from patients for whom a significant event (for
example ovulation) has taken place and or from patients
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where intervention of the physician may be required. Accord-
ing to certain preferred embodiments, the remote computer
file server provides the information on a world wide web page
or in the form of e-mails. Such an arrangement removes the
need for the physician to have specialist software to view the
data retrieved from the server because it could be viewed
using a standard web browser or e-mail client software.

The following non-limiting examples illustrate the inven-
tion. It is understood that specific technical features disclosed
in the context of an example may be generally applied to the
invention as a whole:

EXAMPLE 1

FIG. 1 illustrates diagrammatically an apparatus and
method in accordance with a certain preferred embodiment of
the invention. It is to be understood that features disclosed in
respect of this preferred embodiment may be applied to other
embodiments of the invention.

There is provided to a female human a user terminal 1
comprising a temperature measuring device provided in an
indwelling unit 2. The indwelling unit 2 is designed for intra-
vaginal use and is smoothly shaped for comfort and hygiene.
It is provided with a cord 3 for ease of retrieval. The indwell-
ing device is used worn in the vagina every night from the first
night following the end of menstruation until such time as the
next menstrual period starts. The indwelling unit comprises
an electronic temperature measuring means which takes mul-
tiple temperatures readings at regular time intervals during
the overnight period. The indwelling unit is powered by bat-
tery and comprises a memory unit which records the tempera-
ture readings taken during the overnight period. The indwell-
ing unit is waterproof and sealed and therefore is either
disposed of when the battery is flat or else is provided with a
rechargeable battery and associated circuitry so that it may be
recharged.

When the woman wakes up, she removes the indwelling
unit and washes it in the bathroom, for example by rinsing
under a running tap. During the day whilst the woman is
awake and active, the indwelling unit is placed onto a tabletop
unit 4 which is also provided to the woman and may be
conveniently positioned in the bathroom. The tabletop unit is
conveniently provided with a recess 5 in its upper surface
which is shaped to retain the indwelling unit placed onto it.
Both the indwelling unit and the tabletop unit are provided
with induction coils which are arranged so that when the
indwelling unit is placed in the recess of the tabletop unit the
induction coils come into mutual proximity so that the two
units may communicate (illustrated by arrow 6). During the
day, the temperature readings stored in the memory of the
indwelling unit are transferred to a memory in the tabletop
unit. If the indwelling unit is provided with a rechargeable
battery, the battery may be recharged by the transfer of elec-
trical energy through the induction coils. At the end of the day
the woman removes the indwelling unit from the recess and
places itin her vagina so that it may record her body tempera-
tures over the following night.

The indwelling unit is arranged so that it only records
temperature readings during an overnight period. Various
methods may be employed to ensure that. In one preferred
method the indwelling unit will incorporate a clock and will
be programmed to record temperature only during a time
period when it is expected that the woman would be asleep. In
another preferred embodiment, the woman is instructed that
with the exception of brief periods of cleaning after removal
and before insertion, the device is to be placed in the recess of
the tabletop unit at all times when it is not in the vagina. In
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such an embodiment the indwelling unit will be arranged to
sense whether it is in the recess and programmed to take
temperature readings only when it is not in close proximity to
the table top unit. It may also be programmed to not record or
to disregard temperature readings taken within a short time
period (for example, 30 minutes) before and after being
placed in the recess of the table top device. Such a short time
period will likely contain erroneous temperature readings
caused by the indwelling unit being washed or by the thermal
lag time when it is first inserted and needs to warm up to body
temperature. According to another embodiment, the table top
unit is provided with user operated buttons (7, 8) which can be
used by the woman to instruct the device that she is about to
insert the device or that she has just removed the device.

According to certain preferred embodiments the woman is
instructed to press a button (either on the indwelling unit or
more preferably on the table top unit) to register when she is
about to place the indwelling unit and go to bed. Additional
input buttons may be provided, for example, for the woman to
enter “fever days” to be discounted from calculation or for the
woman to signal the start of her cycle (ie the first day of
menstruation).

When the table top unit 4 has acquired the temperature
readings taken the previous night, those readings are auto-
matically transmitted to a remote site (remote site illustrated
by dotted line 9, transmission by arrow 10). Transmission
may be by wireless telephony or via a telephone line or via the
internet or by any other convenient route for which appropri-
ate hardware (for example, modems) and software protocols
are provided.

According to certain embodiments, transmission need not
take place until the woman signals the end of her cycle. A
whole cycle’s worth of readings may then be transmitted.
According to such embodiments, a button may be provided
on one of the units (preferably the table top unit) for a woman
to signal the end of her cycle and also to start the transmission
of data relating to the cycle just completed.

At the remote site there is provided a processor 11 for
analysing the temperature readings in accordance with the
method of the invention, and a file server 12 for storing the
temperature readings and the results of the analysis. The
remote site may be in communication with multiple tabletop
units being used by different women. The readings from each
woman are identified by being labelled by the appropriate
desktop unit with a unique identifier code.

Information about the fertility of the woman may be trans-
mitted back to that woman’s tabletop unit and displayed on a
display screen 13 provided on that unit, said information will
also be stored, labelled with the woman’s unique identifier
code, on the file server.

Information relevant to the fertility of the woman may also
be accessed from the file server by other authorised users
(represented by output box 14) in possession of the appropri-
ate unique identifier code. Such additional users may include
the woman’s sexual partner and her physician.

EXAMPLE 2

Day and Night Temperature Readings

FIG. 2 shows temperature readings taken every five min-
utes using an intravaginal indwelling temperature measuring
device from an individual woman over two consecutive days
(10 and 11 June). This 48 hour period encompassed both day
time periods when the woman was awake and active and
overnight periods when the woman was asleep—the bar at the
bottom of the graph shows when the woman was awake and
when she was asleep. It can be seen from the graph that the
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overnight temperature readings when the woman was asleep
are subject to fewer fluctuations. This is because they are
subject to fewer irrelevant temperature changes. This data
suggests that it may be preferable to obtain representative
temperature values from temperature readings obtained dur-
ing an overnight time period when the woman is asleep.

The conclusion drawn from FIG. 2 is reinforced by the data
shown in the table below which compares the standard devia-
tion (SD) of temperature readings taken every 5 minutes both
during the day and during an overnight time period when the
subject was asleep. Data is presented for two different women
(subject 1 and subject 2) over two 24-hour periods for each
woman.

Subject SD of Day Readings SD of Sleeping Readings
1 0.266 0.112
1 0.453 0.122
2 0.286 0.088
2 0.289 0.111
EXAMPLE 3

Comparison of Alternative Representative Temperature
Values

Lines A to E of FIG. 3 plot data derived from temperature
readings taken every 5 minutes from an indwelling tempera-
ture recording device (“personal sensor”) placed intravagi-
nally in a woman from day 9 to day 26 of her cycle.

In all cases the reading obtained during overnight periods
was processed according to the invention to give a single
representative temperature value for each day of the cycle.

Line F plots a once-daily oral temperature reading.

The woman from whom the data was derived was of nor-
mal fertility and the cycle shown was an ovulatory cycle. One
therefore would expect to see first a temperature slight dip and
then a temperature rise as the cycle processes.

Line F shows that the oral temperature readings show a
great deal of fluctuation which is because of the influence of
erroneous or irrelevant data.

Lines A and E show less of such fluctuations and therefore
demonstrate the advantages of taking multiple overnight tem-
perature readings using an indwelling device.

Lines A and E are plotted from representative temperature
values that are obtained, respectively, from the maximum and
minimum temperature readings obtained during each
extended period. It can be seen that in comparison to lines B
to D, lines A and E show a high degree of unwanted fluctua-
tions and therefore contrary to what is taught in DE 3342251,
the use of maximum and minimum temperature readings as
representative temperature values has drawbacks and is not to
be preferred.

Lines B, C and D show, respectively, representative tem-
perature values obtained from the median, mean and 25 per-
centile of the temperature readings in each extended period. It
can be seen that the mean, median and 25 percentile are all
better representative temperature values over the maximum
and minimum, and that the 25 percentile (line D) is better than
the other representative values plotted in the graph because it
shows fewer fluctuations and corresponds most closely to the
woman’s true core temperature.

EXAMPLE 4

FIG. 4 shows temperature readings obtained from a woman
during overnight time periods spanning a single ovulatory
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cycle. Ovulation took place at day 16. The temperature read-
ings plotted demonstrate that the method and device of the
invention is sufficiently sensitive to detect not only the LH-
associated temperature rise but also the pre-ovulatory tem-
perature dip which is associated with a rise in oestradiol
levels.

The invention claimed is:

1. A method of determining a series of measures indicative
of the basal body temperature of a female human user to
identify a temperature change event for the female human
user, the method comprising:

obtaining, within a first 24 hour period, a plurality of first

readings of the temperature of the female human user at
intervals over a first extended period of at least an hour,
using a temperature sensor that is retained in contact
with the female human user throughout the extended
period; and

processing the plurality of first readings to determine at

least one first representative temperature reading repre-
sentative of the basal body temperature of the user based
on at least two readings of the plurality of first readings
for the first extended period;

storing the at least one first representative temperature

reading;
obtaining, within a second 24 hour period, a plurality of
second readings of the temperature of the female human
user at intervals over a second extended period of at least
an hour using a temperature sensor that is retained in
contact with the female human user throughout the
extended period; and processing the plurality of second
readings to determine at least one second representative
temperature reading representative of the basal body
temperature of the user based
on at least two readings of the plurality of second readings
for the second extended period; storing the at least one
second representative temperature reading; obtaining,
within a third 24 hour period, a plurality of third readings
of the temperature of the female human user at intervals
over a third extended period of at least an hour using a
temperature sensor that is retained in contact with the
female human user throughout the extended period;

processing the plurality of third readings to determine at
least one third representative temperature reading rep-
resentative of the basal body temperature of the user
based on at least two readings of the plurality of third
readings for the third extended period,

storing the at least one third representative temperature

reading; providing the at least one first, at least one
second and at least one third representative temperature
reading for analysis to identify a temperature change
event for the female human user; and

providing an indication to the female human user of an

identified temperature change event.

2. The method according to claim 1 wherein the plurality of
readings of the temperature are obtained using an intravaginal
thermometer.

3. The method according to claim 1 wherein the interval is
a regular interval greater than 1 minute in length.

4. The method according to claim 1 wherein the interval is
a regular interval less than 20 minutes in length.

5. The method according to claim 1 wherein the plurality of
readings of the temperature are obtained using an indwelling
thermometer.

6. The method according to claim 1 wherein the extended
period is at least 2 hours.

7. The method according to claim 1 wherein the extended
period is an overnight period.
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8. The method according to claim 7 wherein the extended
period is a particular time window during the overnight
period.

9. The method according to claim 1 wherein at least 25tem-
perature readings are taken in the extended period.

10. The method according to claim 1 wherein the thermom-
eter is applied to the user throughout the extended period.

11. The method according to claim 1 wherein identifying a
temperature change event for the female human user com-
prises calculating an average of a first plurality of represen-
tative temperature readings and determining whether at least
one further representative temperature reading differs from
the calculated average by a predetermined threshold value.

12. The method according to claim 11 wherein the pre-
determined threshold value is between 0.08 and 0.25 degrees
Celsius.

13. The method according to claim 1 further comprising
providing an indication to the user of a temperature change
event, as a visual alert or as an audible alert.

14. The method according to claim 11 further comprising
comparing the at least three representative temperature read-
ings to a stored plurality of representative temperature read-
ings and adjusting the predetermined threshold value based
on the comparison.

15. The method according to claim 14 wherein the stored
plurality of temperature readings comprise historical tem-
perature readings for the female human user or for plurality of
female human users.

16. The method according to claim 1 wherein each repre-
sentative temperature reading is derived from a plurality of
temperature readings obtained from the female human user
during the extended period.

17. A method of determining a measure of the basal body
temperature of a female human user, the method comprising:

receiving data comprising a first plurality of temperature

readings obtained from the user over a first extended
period; identifying one or more temperature readings in
the first plurality of temperature readings comprising
faulty or irrelevant data by applying a plurality of char-
acteristics associated with faulty or irrelevant data to the
first plurality of temperature readings;

wherein the characteristics include temperature readings

that are outside an expected range for humans;
wherein the characteristics further include at least one of:
temperature readings that are outside an expected range for
the female human user;
temperature readings that differ from preceding or follow-
ing temperature readings by more than 0.1 degrees Cel-
sius;

temperature readings that differ from the average of the

temperature readings by more than a threshold value;
temperature readings tagged by the user to indicate they are
faulty or irrelevant data;
one or more temperature readings obtained immediately
before or after a temperature reading having a charac-
teristic associated with faulty or irrelevant data;

temperature readings affected by diurnal temperature
changes;

temperature readings identified automatically as being

raised due to illness;

temperature readings that occur at the start or at the end of

the single extended period,

the method further comprising disregarding the one or

more temperature readings comprising faulty or irrel-
evant data; and

outputting the temperature readings for the first extended

period that do not comprising faulty or irrelevant data;
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receiving data comprising a second plurality of tempera-
ture readings obtained from the user over a second
extended period,

identifying one or more temperature readings in the second
plurality of temperature readings comprising faulty or
irrelevant data by applying a plurality of characteristics
associated with faulty or irrelevant data to the second
plurality of temperature readings;

wherein the characteristics include temperature readings
that are outside an expected range for humans;

wherein the characteristics further include at least one of:

temperature readings that are outside an expected range for
the female human user;

temperature readings that differ from preceding or follow-
ing temperature readings by more than 0.1 degrees Cel-
sius;

temperature readings that differ from the average of the
temperature readings by more than a threshold value;

temperature readings tagged by the user to indicate they are
faulty or irrelevant data;

one or more temperature readings obtained immediately
before or after a temperature reading having a charac-
teristic associated with faulty or irrelevant data;

temperature readings affected by diurnal temperature
changes;

temperature readings identified automatically as being
raised due to illness;

temperature readings that occur at the start or at the end of
the single extended period,

the method further comprising disregarding the one or
more temperature readings comprising faulty or irrel-
evant data; and

outputting the temperature readings for the second
extended period that do not comprising faulty or irrel-
evant data;

receiving data comprising at least one further plurality of
temperature readings obtained from the user over at least
one further extended period;

identifying one or more temperature readings in the at least
one further plurality of temperature readings comprising
faulty or irrelevant data by applying a plurality of char-
acteristics associated with faulty or irrelevant data to the
at least one further plurality of temperature readings;

wherein the characteristics include temperature readings
that are outside an expected range for humans; wherein
the characteristics further include at least one of:

temperature readings that are outside an expected range for
the female human user;

temperature readings that differ from preceding or follow-
ing temperature readings by more than 0.1 degrees Cel-
sius;

temperature readings that differ from the average of the
temperature readings by more than a threshold value;

temperature readings tagged by the user to indicate they are
faulty or irrelevant data;

one or more temperature readings obtained immediately
before or after a temperature reading having a charac-
teristic associated with faulty or irrelevant data;

temperature readings affected by diurnal temperature
changes; temperature readings identified automatically
as being raised due to illness; temperature readings that
occur at the start or at the end of the single extended
period,

the method further comprising disregarding the one or
more temperature readings comprising faulty or irrel-
evant data;
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outputting the temperature readings for the at least one
further extended period that do not comprising faulty or
irrelevant data;

analysing the temperature readings output for the first,

second and at least one further extended period to deter-
mine whether a temperature change event has occurred
for the female human user2 and

providing an indication to the female human user of an

identified temperature change event; and

wherein processing the temperature readings output for the

first, the second and at least one further extended period
comprises obtaining at least one representative tempera-
ture reading for the first, the second and at least one
further extended period to obtain at least one represen-
tative temperature reading for the first, the second and at
least one further extended period, the.at least one repre-
sentative temperature reading being based on the tem-
perature readings output for the first, the second and at
least one further extended period.

18. The method according to claim 17 wherein processing
the temperature readings output for the first, second and at
least one further extended period comprises comparing the
temperature readings for the extended periods to determine
whether the temperature readings exhibit a rise in tempera-
ture above a threshold value.

19. The method according to claim 17 further comprising
designating all non-disregarded temperature readings as rep-
resentative temperature readings for the respective extended
period.

20. The method according to claim 17 further comprising
comparing the temperature readings to historical data for the
user to determine whether the readings are outside an
expected range for the user.

21. The method according to claim 17 further comprising
using the temperature values to identify in the temperature
readings the first and the last temperature readings that fall
within the extended period.

22. A method of processing a plurality of temperature
readings obtained over an extended period from a female
human user to obtain a representative temperature value for
the extended period, the method comprising:

receiving a plurality of temperature readings for the

extended period,
calculating a percentile of the plurality of temperature
readings for the extended period to generate a represen-
tative temperature reading for the extended period,

repeating the steps of receiving and calculating for a plu-
rality of extended periods to generate a plurality of rep-
resentative temperature readings~
providing the plurality of representative temperature read-
ings to a processor for analysis to determine a tempera-
ture change event for the female human user; and

providing an indication to the female human user of an
identified temperature change event,

wherein the percentile calculated is greater than the 10th

percentile and less than the 60th percentile.

23. The method according to claim 22 wherein the percen-
tile calculated is greater than the 15th percentile and less than
the 40th percentile.

24. The method according to claim 22 wherein the percen-
tile calculated is the 25th percentile.

25. The method according to claim 22 further comprising
dividing the extended time period into at least two portions
comprising at least two time windows and calculating a rep-
resentative temperature reading for each time window.
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26. he method according to claim 25 wherein the time
windows are of equal length or comprise an equal number of
temperature readings.

27. The method according to claim 22 wherein an extended
time period falls within a 24 hour period.

28. The method according to claim 22 further comprising
repeating the steps of receiving a plurality of temperature
readings and generating a representative tempetrature reading
for at least a second and third extended period.

29. The method according to claim 28 further comprising
analysing the representative temperature readings generated
for the at least first, second and third extended periods to
determine whether a temperature change event has occurred
for the female human user.
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