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SLEEP STUDY SYSTEM AND METHOD

FIELD OF THE INVENTION

[0001] The invention relates to systems for performing
overnight sleep studies of a subject.

BACKGROUND OF THE INVENTION

[0002] It is well known that poor or inadequate sleep is
both prevalent and medically undesirable. It is known that
sleep habits can be improved, assuming the patient is aware
of the current quality of his or her sleep.

[0003] By providing feedback regarding the sleep quality,
patients may enact behavioral changes and/or adjust sleep
habits in a way that promotes improved sleep quality. It is
known that an indication of sleep quality may require
identification of different sleep stages during sleep, as well
as transitions therebetween. It is known that the sleep stages
commonly include a rapid eye movement (REM) stage and
one or more non rapid eye movement stages (NREMs).
[0004] It is also well known that polysomnography (PSG)
may be used to analyze, detect, and/or determine the current
sleep stage of a subject. Such analysis for example takes
place as part of a sleep study.

[0005] During overnight sleep studies, various incidents
can occur that require an intervention to fix them and ensure
high-quality measurements. A typical example is a sensor
that has fallen off due to a patient’s movement. Existing PSG
systems can detect a number of incidents and provide an
alarm based on missing or unrealistic measurement values
routed to a separate control room.

[0006] In addition, overnight sleep studies usually involve
cameras to observe the room and patient, which allows an
attending sleep technician to notice incidents visually. Typi-
cally, the sleep technician subsequently enters the patient’s
room and resolves the issue.

[0007] While the above described approach ensures high-
quality measurements from a technical point of view
because the uptime of the PSG system is maximized, the
resolution of issues might also interfere with the patient’s
sleep. Due to the environment the patient is in, this sleep is
already sub-optimal and should not be further disturbed.

SUMMARY OF THE INVENTION

[0008] The invention is defined by the claims.

[0009] According to examples in accordance with an
aspect of the invention, there is provided a sleep study
system, comprising:

[0010] a set of sensors for monitoring physiological
parameters of a subject during sleep as part of a sleep study
and for monitoring the sleep stage of the subject;

[0011] a processor adapted to:

[0012] determine from outputs of the set of sensors that
there is sensor malfunction or sensor disconnection so
that intervention to the subject is needed for mainte-
nance or repair to the sleep study system; and

[0013] determine from the outputs of the set of sensors
a time to perform the intervention in dependence on the
sleep stage of the subject, and provide an output
relating to the time to perform the intervention.

[0014] This system for example provides real-time opti-
mal timing for an intervention that minimizes the potential
sleep disturbance, leading to overall higher quality results of
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the sleep study. Thus, the time to perform the intervention is
one which is least disruptive to the subject.

[0015] The system is able to detect incidents that require
an intervention and generate a related output such as an
alarm. The current sleep stage is also determined in real-
time. Based on the sleep stage the optimal time takes
account of how appropriate an intervention at a given time
would be, as waking up the patient during some sleep stages
is less disturbing than during other sleep stages.

[0016] The set of sensors may comprise a first set of
sensors for monitoring the physiological parameters of the
subject during sleep and a second set of sensors for moni-
toring the sleep stage, wherein the first set and the second set
are mutually exclusive.

[0017] For example, the first set of sensors may monitor
such parameters as the oxygen level in the blood, the heart
rate, the breathing rate, as well as eye and arm and/or leg
movements. The second set of sensors may for example
comprise EEG sensors.

[0018] The set of sensors may comprises a first set of
sensors for monitoring the physiological parameters of a
subject during sleep and a second set of sensors for moni-
toring the sleep stage, wherein the second set is a sub-set of
the first set.

[0019] For example the second set may comprise EEG
sensors, which are also used as part of the sleep study. The
first set may then comprise a selection from sensors which
monitor such parameters as the oxygen level in the blood,
the heart rate, the breathing rate, eye and leg movements and
the EEG. In this way, the optimal timing indication does not
require any additional sensors to be used than those already
present for the sleep study.

[0020] The intervention may for example be needed if a
sensor (of the first set) malfunctions or falls off the subject.
This will be detected based on the sensor output.

[0021] The set of sensors thus may comprise at least an
EEG sensor for monitoring the sleep stage. A PPG sensor
may be used for monitoring heart rate and/or respiration.
The sensors together may enable a polysomnography system
to be implemented.

[0022] The output indicating the time to perform the
intervention may comprise:

[0023] an output at the time to perform the intervention;
and/or
[0024] an output in advance of the time to perform the

intervention which gives a prediction of the time to perform
the intervention.

[0025] Thus, a user of the system may be told when
intervention is appropriate, either at the time, or in advance
of the time, or both.

[0026] The processor may be further adapted to determine
an expected time to the end of sleep or the end of the sleep
study and to take this into account when determining the
time to perform the intervention.

[0027] Examples in accordance with another aspect of the
invention also provide a sleep study method, comprising:
[0028] monitoring physiological parameters of a subject
during sleep and monitoring the sleep stage of the subject
using a set of sensors;

[0029] determining from the outputs of the set of sensors
that there is sensor malfunction or sensor disconnection so
that intervention to the subject is needed for maintenance or
repair to the sleep study system; and
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[0030] determining from the outputs of the set of sensors
a time to perform the intervention in dependence on the
sleep stage of the subject, and providing an output relating
to the time to perform the intervention.

[0031] This method enables a sleep study system to be
maintained during a sleep study in a way which is least
likely to arouse the patient and therefore potentially influ-
ence the sleep study results.

[0032] The monitoring may comprise:

[0033] using a first set of sensors to monitor the physi-
ological parameters of a subject during sleep and using a
second set of sensors to monitor the sleep stage, wherein the
first set and the second set are mutually exclusive.

[0034] The monitoring may instead comprise:

[0035] wusing a first set of sensors to monitor the physi-
ological parameters of a subject during sleep and using a
second set of sensors to monitor the sleep stage, wherein the
second set is a sub-set of the first set.

[0036] The monitoring may comprise EEG monitoring of
the sleep stage and/or PPG monitoring.

[0037] Providing an output indicating the time to perform
the intervention may comprise:

[0038] providing an output at the time to perform the
intervention; and/or

[0039] providing an output in advance of the time to
perform the intervention which gives a prediction of the time
to perform the intervention.

[0040] An expected time to the end of sleep may also be
determined and this can be taken into account when deter-
mining the time to perform the intervention.

[0041] The invention may be implemented as least in part
in software.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] Examples of the invention will now be described in

detail with reference to the accompanying drawings, in
which:

[0043] FIG. 1shows a set of signals used for sleep staging;
[0044] FIG. 2 shows how different sleep stages may arise
during a night;

[0045] FIG. 3 shows a part of FIG. 2 in more detail;
[0046] FIG. 4 shows a sleep study system;

[0047] FIG. 5 shows a sleep study method; and

[0048] FIG. 6 shows a general computer architecture,

suitable for performing the signal processing.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0049] The invention provides a sleep study system, com-
prising a set of sensors for monitoring physiological param-
eters of a subject during sleep as part of a sleep study and for
monitoring the sleep stage of the subject. It is determined if
intervention to the subject is needed for maintenance or
repair to the sleep study system. If so, a time to perform the
intervention is also derived based on the sleep stage of the
subject, in particular so as to be least disruptive to the
subject.

[0050] The sleep study may be a polysomnography study,
which is used to diagnose, or rule out, many types of sleep
disorders including narcolepsy, idiopathic hypersomnia,
periodic limb movement disorder (PLMD), REM behavior
disorder, parasomnias, and sleep apnea.
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[0051] 1In a typical polysomnography study, brain waves
are recorded using an EEG (electroencephalogram) sensor,
the oxygen level in the blood is recorded using a PPG
(photoplethysmogram) sensor, the heart rate and breathing
rate are recorded using PPG and/or ECG (electrocardio-
gram) sensors, as well as eye and leg movements during the
study, using optical sensors, accelerometers or other sensors.
[0052] The type of information which is monitored for the
sleep study depends on its purpose. One common purpose is
for diagnosing sleep apnea, where the main information to
be obtained are the occurrences of apneas and hypopneas
derived, determined from breathing sensors and PPG sen-
sors. The required set of sensors for this type of sleep study
1s for example integrated as part of a home sleep test system,
which does not require EEG sensing. This is also a very
common type of sleep study in sleep laboratories, in which
case a larger parameter set is sensed.

[0053] The sleep study may include sensors which enable
monitoring of the sleep stage. Alternatively, additional sen-
sors may be provided for monitoring the sleep stage as
separate information to the sleep study, if the sleep study
sensors are for a different purpose.

[0054] Different sensors can be used to give an indication
of sleep stages for example EEG sensors, ECG sensors and
PPG sensors. Thus even if EEG sensors which are primarily
used for detecting sleep stages fall off, or otherwise become
non-functioning, others sensors which are present as part of
the sleep study may be used to continue to determine the
sleep stage.

[0055] During sleep, subjects commonly alternate
between a random eye movement (REM) stage and three or
four different NREM stages, depending on the models
and/or definitions used. NREM stages are usually referred to
as stage 1 through stage 3 or stage 4, as appropriate. Through
sleep staging, a pattern of stages may be obtained for a
subject.

[0056] FIG. 1 shows the characteristic features of brain
activity in various sleep stages. In particular, FIG. 1 shows
common exemplary graphs for an EEG study (Electroen-
cephalography), an EOG study (Electrooculography), and
an EMG study (Electromyography) during wakefulness,
REM stage and NREM stages.

[0057] The FEG measures electrical brain activity, the
EOG measures eye movement and the EMG measures
muscle activity, for example using a surface electrode or
electrode array.

[0058] Commonly, EEG signals for example may be mea-
sured and/or received using one or more electrodes posi-
tioned on the head of a subject. The amplitude of these
signals, as well as the specifics of the peaks, troughs, sleep
spindles, k-complexes, slow waves, and/or frequency-based
characteristics within these signals may be analyzed to
distinguish the current sleep stage of a subject. For example,
slow waves are known to be more abundant in sleep stage 3
and sleep stage 4, whereas sleep spindles may be more
abundant in sleep stage 2.

[0059] FIG. 2 illustrates the progress of a subject through
five sleep stages through a period of approximately 8 hours
of sleep, as recorded through an EEG. FIG. 3 illustrates
approximately the first two hours depicted in FIG. 2 in more
detail. For example, FIG. 3 depicts a sleep spindle during
stage 2, in which the amplitude increases in the center of the
sleep spindle. Analysis of the signals in FIGS. 1 and 2, for
example frequency-based analysis, may be used to distin-
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guish between different sleep stages, e.g. based on different
characteristics per sleep stage.

[0060] There are various known systems for monitoring
sleep stage, i.e. for sleep staging, not limited to the combi-
nation of EEG, EOG and EMG signals.

[0061] The most typical system makes use at least of an
EEG signal as shown above, obtained using electrodes
attached to the scalp. The measured brain activity even from
an EEG signal alone can be classified into the NREM sleep
stages (N1, N2, N3), the rapid eye movement REM stage
and a wakefulness stage.

[0062] However, it has been suggested that other param-
eters may be used such as an ECG signal, and/or respiratory
and body movement signals. For example, this is proposed
in WO 2009/128000.

[0063] It is also known to provide stimuli to a subject and
to use their response to provide an indication or validation
of a sleep stage. This approach is for example disclosed in
WO 2014/118693. In this system, sensory stimuli may
include visual stimuli, auditory stimuli, tactile stimuli, olfac-
tory stimuli, electromagnetic stimuli, somatosensory
stimuli, other sensory stimuli and/or any combination and/or
sequence thereof. A stimulus source may thus include one or
more of a light source, a loudspeaker, an electroacoustic
transducer, a vibrating component or device, a device or
system configured to produce scents or electrodes.

[0064] The invention can make use of any known sensor
arrangement for providing a determination of the sleep stage
of a subject. Note that in this context a state of wakefulness
1s included as one of the sleep stages.

[0065] FIG. 4 shows a sleep study system.

[0066] It comprises a set of sensors for monitoring physi-
ological parameters of a subject 10 during sleep as part of a
sleep study and for monitoring the sleep stage of the subject.
[0067] The sensors comprise an EEG sensor 12 in the
form of a set of scalp electrodes, an EOG sensor 14 in the
form of an optical system integrated into a pair of goggles,
an ECG sensor 16, an EMG sensor 18 (in this example
attached to an arm) a PPG sensor 20.

[0068] These are just examples of the types of sensor that
may be used to gather physiological information about the
subject. Other examples are accelerometers, effort belts
(chest and abdomen), oral thermistors, nasal flow sensors,
microphones, .

[0069] The outputs from a subset of these sensors are able
to be interpreted to provide sleep staging.

[0070] The typical set of channels recorded during a
polysomnogram (PSG) has both redundancy and some sen-
sor signals that are more important than others. For example,
there are usually four or more EEG channels and two effort
channels. While not ideal, a record could be scored with just
one EEG channel and one effort channel.

[0071] Because sleep studies are typically conducted to
assess sleep related breathing disorders, respiratory flow
signals may be more important than leg EMG signals for
example. A skilled sleep technician would not risk waking
up a patient to correct EEG electrodes if there was still a
usable EEG channel, but would rather wait for a natural
awakening to go in and adjust the signal. However, if there
was no usable flow channel, this merits disturbing the
patient.

[0072] Note that sleep studies may be used for other
purposes as well, not just for respiratory disorders. For
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example, if there is a suspicion of restless leg syndrome
(RLS) leg EMG sensors are very important.

[0073] A processor 22 is adapted to determine from the
outputs of the set of sensors that intervention to the subject
is needed for maintenance or repair to the sleep study
system.

[0074] This is typically when a sensor becomes detached
from the subject or fails to function for any other reason. The
processor 22 can detect this based on the signals received
being inconsistent with normal signal capture.

[0075] The processor can then determine from the outputs
of the set of sensors (i.e. those that are still correctly
functioning) the current stage of sleep of the subject.
[0076] From this sleep stage information, an optimal time
to perform the intervention can be derived, which is least
disruptive to the subject.

[0077] The system has an output interface device 24 which
is in this case is shown as a remote portable device such as
a smart phone with which the processor communicates. It
provides an alert that the system needs maintenance and also
an indication of when the intervention is most appropriate.
An output is provided indicating the optimal time.

[0078] This system provides real-time optimal timing for
an intervention that minimizes the potential sleep distur-
bance, leading to overall higher-quality results of the sleep
study.

[0079] Of course, it would be best to go into the room
while a patient is awake. If not, there is a strong preference
to avoid disturbing REM sleep, as there is less REM sleep
during the night and breathing is often distinctly different
from others stages of consciousness. During slow wave
sleep (N3 & N4), patients are less likely to be roused by a
technician entering the room. Thus, the intervention may be
carried out when the subject is at N3 or N4 sleep stages.
Manipulating a subject patient during these sleep stages is
less disturbing and therefore less likely to result in awak-
ening than during other sleep stages.

[0080] When to enter or not enter the room will in practice
be driven by a decision matrix that assesses the urgency of
correcting the signal. In particular, it is determined whether
or not the study is usable without the signal, as well as the
patient’s level of consciousness.

[0081] The system can compensate for a lack of skilled
sleep technologists by providing assistance to their decision
making.

[0082] The sleep study may itself require the sleep stages
to be identified, but this is not essential. Thus, in some cases,
the sensors for the sleep study (a first set) are completely
separate to those (a second set) needed to perform sleep
staging. In other cases, the sensors overlap in that the sleep
study includes, as a subset, sensors which can be used to
provide sleep staging.

[0083] As is clear from FIG. 4, the set of sensors for the
sleep study may monitor such parameters as the oxygen
level in the blood (PPG sensor 20), the heart rate (ECG
sensor 16), the breathing rate (PPG sensor 20 or other
sensors not shown), as well as eye (OCG sensor 16) and arm
or leg movements (EMG sensor 18). The second set of
sensors may for example comprise BEEG sensors (EEG
sensor cap 12).

[0084] The output indicating the optimal time may be
provided at the suitable time, i.e. when the sleep stage
reaches the preferred stage. However, based on the analysis
of the sleep pattern up to that point, an estimation may also
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be made as to when the sleep stage is likely to reach that
stage. Thus, an alarm can be given that maintenance is
needed as well as an estimate of when the maintenance
should be carried out. When the actual desired sleep stage is
reached, a further alert may be provided. The processor may
also determine an expected time to the end of sleep and take
this into account when determining the optimal time.
[0085] More generally, in addition to sleep staging, other
factors may be taken into account, of which the time until the
end of the sleep study is one example. All the information
can be then be combined to determine when best to solve an
issue. The decision may also be based on a ranking of
importance of various detected incidents and their combi-
nations. For example, only if a certain importance level
threshold related to a certain sleep stage is passed will an
alarm be raised.

[0086] The output device can show the current sleep stage
and can show the results of a predictive algorithm, for
example based on small but relevant changes in the sleep
pattern that can be used to predict an upcoming change in the
sleep stage. As mentioned above, this can be used to predict
when in the future solving an issue would be appropriate.
[0087] The output device may be a fixed part of a system,
for example in a control room at which the sleep study is
monitored. Thus, it does not need to be a separate remote
device as shown.

[0088] FIG. 5 shows a sleep study method, comprising
monitoring physiological parameters of a subject during
sleep in step 50. These parameters are used in step 52 to
determine a sleep stage of the subject.

[0089] In step 54, it is determined that intervention to the
subject is needed for maintenance or repair to the sleep study
system. This is based on anomalies in the signals received
from one or more sensors.

[0090] In step 56, an optimal time is determined to per-
form the intervention to be least disruptive to the subject.
[0091] In step 58 an output is provided indicating the
optimal time. It may be provided at the optimal time, or in
advance of the optimal time, or both.

[0092] This method enables a sleep study system to be
maintained during a sleep study in a way which is least
likely to arouse the patient and therefore potentially influ-
ence the sleep study results.

[0093] The processor 22 implements an algorithm for
processing the sensor data. FIG. 6 illustrates an example of
a computer 60 for implementing the processor.

[0094] The computer 60 includes, but is not limited to,
PCs, workstations, laptops, PDAs, palm devices, servers,
storages, and the like. Generally, in terms of hardware
architecture, the computer 60 may include one or more
processors 61, memory 62, and one or more I/O devices 63
that are communicatively coupled via a local interface (not
shown). The local interface can be, for example but not
limited to, one or more buses or other wired or wireless
connections, as is known in the art. The local interface may
have additional elements, such as controllers, buffers
(caches), drivers, repeaters, and receivers, to enable com-
munications. Further, the local interface may include
address, control, and/or data connections to enable appro-
priate communications among the aforementioned compo-
nents.

[0095] The processor 61 is a hardware device for execut-
ing software that can be stored in the memory 62. The
processor 61 can be virtually any custom made or commer-
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cially available processor, a central processing unit (CPU),
a digital signal processor (DSP), or an auxiliary processor
among several processors associated with the computer 60,
and the processor 61 may be a semiconductor based micro-
processor (in the form of a microchip) or a microprocessor.
[0096] The memory 62 can include any one or combina-
tion of volatile memory elements (e.g., random access
memory (RAM), such as dynamic random access memory
(DRAM), static random access memory (SRAM), etc.) and
non-volatile memory elements (e.g., ROM, erasable pro-
grammable read only memory (EPROM), electronically
erasable programmable read only memory (EEPROM), pro-
grammable read only memory (PROM), tape, compact disc
read only memory (CD-ROM), disk, diskette, cartridge,
cassette or the like, etc.). Moreover, the memory 62 may
incorporate electronic, magnetic, optical, and/or other types
of storage media. Note that the memory 62 can have a
distributed architecture, where various components are situ-
ated remote from one another, but can be accessed by the
processor 61.

[0097] The software in the memory 62 may include one or
more separate programs, each of which comprises an
ordered listing of executable instructions for implementing
logical functions. The software in the memory 62 includes a
suitable operating system (O/S) 64, compiler 65, source
code 66, and one or more applications 67 in accordance with
exemplary embodiments.

[0098] The application 67 comprises numerous functional
components such as computational units, logic, functional
units, processes, operations, virtual entities, and/or modules.
[0099] The operating system 64 controls the execution of
computer programs, and provides scheduling, input-output
control, file and data management, memory management,
and communication control and related services.

[0100] Application 67 may be a source program, execut-
able program (object code), script, or any other entity
comprising a set of instructions to be performed. When a
source program, then the program is usually translated via a
compiler (such as the compiler 63), assembler, interpreter, or
the like, which may or may not be included within the
memory 62, so as to operate properly in connection with the
operating system 64. Furthermore, the application 67 can be
written as an object oriented programming language, which
has classes of data and methods, or a procedure program-
ming language, which has routines, subroutines, and/or
functions, for example but not limited to, C, C++, CH#,
Pascal, BASIC, API calls, HIML, XHTML, XML, ASP
scripts, JavaScript, FORTRAN, COBOL, Perl, Java, ADA,
NET, and the like.

[0101] The I/O devices 63 may include input devices such
as, for example but not limited to, a mouse, keyboard,
scanner, microphone, camera, etc. Furthermore, the 1/O
devices 67 may also include output devices, for example but
not limited to a printer, display, etc. Finally, the I/O devices
63 may further include devices that communicate both
inputs and outputs, for instance but not limited to, a NIC or
modulator/demodulator (for accessing remote devices, other
files, devices, systems, or a network), a radio frequency (RF)
or other transceiver, a telephonic interface, a bridge, a router,
etc. The 1/O devices 63 also include components for com-
municating over various networks, such as the Internet or
intranet.

[0102] When the computer 60 is in operation, the proces-
sor 61 is configured to execute software stored within the
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memory 62, to communicate data to and from the memory
62, and to generally control operations of the computer 60
pursuant to the software. The application 67 and the oper-
ating system 64 are read, in whole or in part, by the
processor 61, perhaps buffered within the processor 61, and
then executed.

[0103] When the application 67 is implemented in soft-
ware it should be noted that the application 67 can be stored
on virtually any computer readable medium for use by or in
connection with any computer related system or method. In
the context of this document, a computer readable medium
may be an electronic, magnetic, optical, or other physical
device or means that can contain or store a computer
program for use by or in connection with a computer related
system or method.

[0104] The example above is primarily aimed at prevent-
ing the patient be woken. However, there are times when
intervention is needed and the subject should be woken—for
example for their wellbeing or safety. In this case, the sleep
stage can be chosen in such a way that waking the subject
is least disruptive. This will be at a different time to
intervention when the patient is not to be aroused.

[0105] By way of example the concept of arousing a
subject at an optimal time is discussed in U.S. Pat. No.
8,876,737. 1t is suggested that arousal may take place during
N1 and N2 stages of sleep. Thus, the system of this appli-
cation may define the optimal time as N1 and N2 if it is
determined that the patient is to be awoken.

[0106] Thus, the term “least disruptive to the subject” may
include deliberately awakening them or deliberately not
awakening them.

[0107] The examples above are based on detected sensor
failure and determining when to intervene. In addition, an
optimal time for intervention may be based on a predicted
sensor failure rather than a detected sensor failure. In this
way, 1f sensor failure is predicted, the actual failure could be
prevented by pre-emptively exchanging or reattaching the
sensor. For example, such a prediction could be based on a
gradual degradation of data quality, where the current data
quality is still sufficient to obtain the desired information but
the data quality trend shows that this will not be the case in
the near future. By way of example, a flow sensor may be
slowly falling off, resulting in a decreasing flow amplitude
despite the effort belts showing an unchanging breathing
effort.

[0108] Thus “determining that intervention to the subject
is needed for maintenance or repair to the sleep study
system” includes detecting sensor failure or detecting sensor
signal degradation which is indicative of future sensor
failure. It may include any other sensor adaptations or
adjustments needed during the sleep study.

[0109] Other variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the draw-
ings, the disclosure, and the appended claims. In the claims,
the word “comprising” does not exclude other elements or
steps, and the indefinite article “a” or “an” does not exclude
a plurality. The mere fact that certain measures are recited in
mutually different dependent claims does not indicate that a
combination of these measured cannot be used to advantage.
Any reference signs in the claims should not be construed as
limiting the scope.
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1. A sleep study system, comprising;
a set of sensors for monitoring physiological parameters
of a subject during sleep as part of a sleep study and for
monitoring the sleep stage of the subject;
a processor adapted to:
determine from outputs of the set of sensors that there
is sensor malfunction or sensor disconnection so that
intervention to the subject is needed for maintenance
or repair to the sleep study system; and

determine from the outputs of the set of sensors a time
to perform the intervention in dependence on the
sleep stage of the subject, and provide an output
relating to the time to perform the intervention.

2. A system as claimed in claim 1, wherein the set of
Sensors comprises:

a first set of sensors for monitoring the physiological
parameters of a subject during sleep and a second set of
sensors for monitoring the sleep stage, wherein the first
set and the second set are mutually exclusive.

3. A system as claimed in claim 1, wherein the set of

Sensors comprises:

a first set of sensors for monitoring the physiological
parameters of a subject during sleep and a second set of
sensors for monitoring the sleep stage, wherein the
second set is a sub-set of the first set.

4. A system as claimed in claim 1, wherein the set of
sensors comprises at least an EEG sensor for monitoring the
sleep stage.

5. A system as claimed in claim 1, wherein the set of
sensors comprises at least a PPG sensor and wherein the
sleep study system is a polysomnography system.

6. A system as claimed in claim 1, wherein the output
relating to the time to perform the intervention comprises:

an output at the time to perform the intervention; and/or

an output in advance of the time to perform the interven-
tion which gives a prediction of the time.

7. A system as claimed in claim 1, wherein the processor
is further adapted to determine an expected time to the end
of sleep and to take this into account when determining the
time to perform the intervention.

8. A sleep study method, comprising:

monitoring physiological parameters of a subject during
sleep and monitoring the sleep stage of the subject
using a set of sensors;

determining from the outputs of the set of sensors that
there is sensor malfunction or sensor disconnection so
that intervention to the subject is needed for mainte-
nance or repair to the sleep study system; and

determining from the outputs of the set of sensors a time
to perform the intervention in dependence on the sleep
stage of the subject, and providing an output relating to
the time to perform the intervention.

9. Amethod as claimed in claim 8, wherein the monitoring

comprises:

using a first set of sensors to monitor the physiological
parameters of a subject during sleep and using a second
set of sensors to monitor the sleep stage., wherein the
first set and the second set are mutually exclusive.

10. A method as claimed in claim 8, wherein the moni-
toring comprises:

using a first set of sensors to monitor the physiological
parameters of a subject during sleep and using a second
set of sensors to monitor the sleep stage. wherein the
second set is a sub-set of the first set.
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11. A method as claimed in claim 8, wherein the moni-
toring comprises EEG monitoring of the sleep stage and/or
PPG monitoring.

12. A method as claimed in claim 8, wherein the sleep
study is a polysomnography study.

13. A method as claimed in claim 8, wherein providing an
output relating to the time to perform the intervention
comptises:

providing an output at the time to perform the interven-

tion; and/or

providing an output in advance of the time to perform the

intervention which gives a prediction of the time to
perform the intervention.

14. A method as claimed in claim 8, comprising deter-
mining an expected time to the end of sleep and taking this
into account when determining the time to perform the
intervention.

15. A computer program comprises computer program
code means adapted, when said program is run on a com-
puter, to perform the method of claim 8.
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