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(57) ABSTRACT

A monitoring system is used to measure various parameters
of the sleep, respiration, and/or other bodily functions of a
subject. One or more metrics are calculated that quantify
deviation from the mean, trends, changes over time, and/or
other changes in the parameters. The metrics are used to
generate notifications of these changes that can be conveyed
to caregivers and/or other users.
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PATIENT MONITORING AND EXCEPTION
NOTIFICATION

[0001] This patent application claims the priority benefit
under 35 U.S.C. §119(e) of U.S. Provisional Application No.
61/425,827 filed on Dec. 22, 2010, the contents of which are
herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to automated patient (or sub-
ject) monitoring. A user of the invention, e.g. a clinician, may
wish to be notified when the condition of a subject has
changed and/or is expected to change.

[0004] 2. Description of the Related Art

[0005] Patients (or subjects) may be monitored, e.g. at their
home, by taking measurements at different moments in time.
For example, subjects may be asked to weigh themselves
every day and report to their physician if they notice a sig-
nificant change in weight. The measurements may be com-
pared to a threshold, e.g. determined by a physician, such that
a notification is only required when a measurement exceeds
the threshold.

SUMMARY OF THE INVENTION

[0006] One aspect of the disclosure relates to a method for
providing exception notification on behalf of a subject. In one
embodiment, the method comprises recording a plurality of
subsequent measurements for a subject of one or more breath-
ing parameters; determining a statistical metric of the
recorded plurality of subsequent measurements; verifying
whether the statistical metric warrants a notification on behalf
of'the subject to the user based on configuration settings; and
conveying the notification on behalf of the subject to the user.
[0007] Another aspect of the disclosure relates to a system
for providing exception notification on behalf of a subject. In
one embodiment, the system comprises a measurement
device, a user interface, electronic storage, and a processor.
The measurement device is configured to measure for a sub-
ject one or more breathing parameters. The user interface is
configured to exchange information with a user, wherein the
information includes notifications. The electronic storage
stores measurements from the measurement device. The pro-
cessor is configured to execute computer program modules
including a statistical module, a verification module, and a
user interface module. The statistical module is configured to
determine a statistical metric of the measurements measured
by the measurement device. The verification module is con-
figured to verity whether the determined statistical metric
warrants a notification on behalf of the subject based on
configuration settings. The user interface module is config-
ured to control the user interface to convey the notification on
behalf of the subject to the user.

[0008] Yet another aspect of the disclosure relates to a
system configured to provide exception notification on behalf
of'asubject. Inone embodiment, the system comprises means
for recording a plurality of subsequent measurements for a
subject of one or more breathing parameters; means for deter-
mining a statistical metric of the recorded plurality of subse-
quent measurements; means for verifying whether the statis-
tical metric warrants a notification on behalf of the subject to
the user based on configuration settings; and means for con-
veying the notification on behalf of the subject to the user.
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[0009] These and other objects, features, and characteris-
tics of the present invention, as well as the methods of opera-
tion and functions of the related elements of structure and the
combination of parts and economies of manufacture, will
become more apparent upon consideration of the following
description and the appended claims with reference to the
accompanying drawings, all of which form a part of this
specification, wherein like reference numerals designate cor-
responding parts in the various figures. In one embodiment of
the invention, the structural components illustrated herein are
drawn to scale. It is to be expressly understood, however, that
the drawings are for the purpose of illustration and descrip-
tion only and are not a limitation of the invention. In addition,
it should be appreciated that structural features shown or
described in any one embodiment herein can be used in other
embodiments as well. It is to be expressly understood, how-
ever, that the drawings are for the purpose of illustration and
description only and are not intended as a definition of the
limits of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 illustrates an exemplary implementation of'a
patient monitoring system, a subject, and a user; and

[0011] FIG. 2 illustrates an exemplary method for monitor-
ing a subject and providing exception notification, in accor-
dance with one or more embodiments of the present inven-
tion.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0012] As used herein, the singular form of an”, and
“the” include plural references unless the context clearly
dictates otherwise. As used herein, the statement that two or
more parts or components are “coupled” shall mean that the
parts are joined or operate together either directly or indi-
rectly, i.e., through one or more intermediate parts or compo-
nents, so long as a link occurs. As used herein, “directly
coupled” means that two elements are directly in contact with
each other. As used herein, “fixedly coupled” or “fixed”
means that two components are coupled so as to move as one
while maintaining a constant orientation relative to each
other.

[0013] As used herein, the word “unitary” means a compo-
nent is created as a single piece or unit. That is, a component
that includes pieces that are created separately and then
coupled together as a unit is not a “unitary” component or
body. As employed herein, the statement that two or more
parts or components “engage” one another shall mean that the
parts exert a force against one another either directly or
through one or more intermediate parts or components. As
employed herein, the term “number” shall mean one or an
integer greater than one (i.e., a plurality).

[0014] Directional phrases used herein, such as, for
example and without limitation, top, bottom, left, right,
upper, lower, front, back, and derivatives thereof, relate to the
orientation of the elements shown in the drawings and are not
limiting upon the claims unless expressly recited therein.
[0015] FIG. 1 illustrates an exemplary implementation of a
patient monitoring system 100, a subject 12, and a user 19.
System 100 may be configured to provide exception notifica-
tion on behalf of subject 12. Exception notification may mean
a notification is provided in case one or more particular con-
ditions are met. For example, the conditions may pertain to
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the physical well-being of a patient (or subject) receiving
treatment at home, and the notification may be provided to a
clinician (or user) who is monitoring the patient at risk for
developing specific problems that require hospitalization. An
exception, thus, may mean the medical condition of a patient
does not conform to the general rules or expectations for the
patient’s well-being. In one embodiment, system 100
includes one or more of a measurement device 15, electronic
storage 16, user interface 18, processor 110, and/or other
components.

[0016] Inone embodiment, measurement device 15 is con-
figured to measure for a subject one or more of an apnea-
hypopnea index, a tidal volume, a percentage of breaths taken
using assisted respiration, and/or other quantifiers of the
physical well-being of a subject. Measurement device 15 may
include one or more sensors that generate output signals used
to determine measurements. The sensor output signals may
be transformed into sensor output values by an executable
computer program module, a constituent part of the sensor, a
constituent part of measurement device 15, and/or a compo-
nent of system 100 or a constituent part thereof. Measurement
device 15 may perform measurements every second, every
minute, every hour, every day, every week, multiple times per
second, multiple times per hour, multiple times per day, mul-
tiple times per week, at other regular intervals, as prompted
by the user, and/or according to any schedule.

[0017] The sensor output signals and/or the sensor output
values may be recorded and/or stored for analysis in elec-
tronic storage 16 and/or elsewhere. A measurement device
configured to record a plurality of subsequent measurements
for a subject of one of either an apnea-hypopnea index, a tidal
volume, a percentage of breaths taken using assisted respira-
tion, and/or other breathing parameters may be known to
those in the art of assisted respiration, in particular as related
to patients using an appliance for non-invasive mechanical
ventilation.

[0018] By way of non-limiting example, measurement
device 15 may be included in a pressure generator, a subject
interface and/or any other component of a mechanical venti-
lation system configured to control the pressure of a pressur-
ized flow of breathable gas to provide pressure support to the
airway of subject 12. Examples of such an appliance may be
a CPAP device, an auto servo ventilation (ASV) device, and/
or other devices. As such, the appliance may include a pres-
sure generator, a respiratory circuit, and/or other components.
The pressure generator may be configured to generate the
pressurized flow of breathable gas for delivery to the airway
of'subject 12. The pressure generator may control one or more
parameters of the pressurized flow of breathable gas in accor-
dance with a therapy regimen. The one or more parameters
may include, for example, pressure, flow rate, temperature,
humidity, velocity, acceleration, gas composition, acoustics,
changes in a parameter indicative of respiration, gas param-
eters and/or other parameters.

[0019] The respiratory circuit may be configured to deliver
the pressurized flow of breathable gas from the pressure gen-
erator to the airway of subject 12. The respiratory circuit may
include a conduit and a subject interface appliance. The con-
duit may place the subject interface appliance in fluid com-
munication with the pressure generator. The subject interface
appliance is configured to engage subject 12 to deliver the
pressurized flow of breathable gas. The subject interface
appliance may be invasive or non-invasive. The subject inter-
face appliance may include, for example, a nasal cannula, a
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nasal mask, a nasal/oral mask, a full face mask, a total face
mask, air outlet, or other interface appliances that communi-
cation a flow of gas with an airway of a subject, and/or other
appliances.

[0020] In one embodiment, subject 12 is monitored by a
positive airway pressure device, or other device including
measurement device 15, at home for quantifiable symptoms,
e.g. related to respiration, of congestive heart failure and/or
other conditions. The measurement device 15 may generate
output signals related to respiratory and/or sleep parameters
of subject 12 indicating a worsening of the condition or a
change in response to medication. A clinician (e.g. user 19)
may wish to be notified in such a circumstance.

[0021] Inoneembodiment, electronic storage 16 comprises
storage media that electronically store information. The elec-
tronic storage media of electronic storage 16 may include one
or both of system storage that is provided integrally (i.e.,
substantially non-removable) with system 100 and/or remov-
able storage that is removably connectable to system 100 via,
for example, a port (e.g., a USB port, a firewire port, etc.) or
a drive (e.g., a disk drive, etc.). Electronic storage 16 may
include one or more of optically readable storage media (e.g.,
optical disks, etc.), magnetically readable storage media (e.g.,
magnetic tape, magnetic hard drive, floppy drive, etc.), elec-
trical charge-based storage media (e.g., EEPROM, RAM,
etc.), solid-state storage media (e.g., flash drive, etc.), and/or
other electronically readable storage media. Electronic stor-
age 16 may store software algorithms, information deter-
mined by processor 110, information received via user inter-
face 18 and/or measurement device 15, and/or other
information that enables system 100 to function properly.
Electronic storage 16 may be (in whole or in part) a separate
component within system 100, or electronic storage 16 may
be provided (in whole or in part) integrally with one or more
other components of system 100 (e.g., measurement device
15, user interface 18, processor 110, etc.).

[0022] User interface 18 is configured to provide an inter-
face between system 100 and subject 12 and/or user 19 (e.g.
a clinician, a caregiver, a doctor, a researcher, a therapy deci-
sion-maker, and/or other users) through which a user may
exchange information with system 100. This enables data,
cues, results, configuration settings, and/or instructions and
any other communicable items, collectively referred to as
“information,” to be communicated between a user and one or
more of measurement device 15, electronic storage 16, and/or
processor 110. Examples of interface devices suitable for
inclusion in user interface 18 include a keypad, buttons,
switches, a keyboard, knobs, levers, a display screen, a touch
screen, speakers, a microphone, an indicator light, an audible
alarm, a printer, a tactile feedback device, and/or other inter-
face devices. In one embodiment, user interface 18 includes a
plurality of separate interfaces. In one embodiment, user
interface 18 includes at least one interface that is provided
integrally with measurement device 15.

[0023] It is to be understood that other communication
techniques, either hard-wired or wireless, are also contem-
plated as user interface 18. For example, user interface 18
may be integrated with a removable storage interface pro-
vided by electronic storage 16. In this example, information
may be loaded into system 100 from removable storage (e.g.,
a smart card, a flash drive, a removable disk, etc.) that enables
the user(s) to customize the implementation of system 100.
Other exemplary input devices and techniques adapted for
use with system 100 as user interface 18 include, but are not
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limited to, an RS-232 port, RF link, an IR link, modem (tele-
phone, cable, Ethernet, internet or other). In short, any tech-
nique for communicating information with system 100 is
contemplated as user interface 18.

[0024] Processor 110 is configured to provide information
processing capabilities in system 100. As such, processor 110
may include one or more of a digital processor, an analog
processor, a digital circuit designed to process information,
an analog circuit designed to process information, a state
machine, and/or other mechanisms for electronically pro-
cessing information. Although processor 110 is shown in
FIG. 1 as a single entity, this is for illustrative purposes only.
In some implementations, processor 110 may include a plu-
rality of processing units. These processing units may be
physically located within the same device (e.g., measurement
device 15), or processor 110 may represent processing func-
tionality of a plurality of devices operating in coordination.
[0025] As is shown in FIG. 1, processor 110 may be con-
figured to execute one or more computer program modules.
The one or more computer program modules may include one
or more of a statistical module 111, a verification module 112,
an interface module 113, a parameter module 114, and/or
other modules. Processor 110 may be configured to execute
modules 111, 112, 113, and/or 114 by software; hardware;
firmware; some combination of software, hardware, and/or
firmware; and/or other mechanisms for configuring process-
ing capabilities on processor 110.

[0026] It should be appreciated that although modules 111,
112,113, and 114 are illustrated in FIG. 1 as being co-located
within a single processing unit, in implementations in which
processor 110 includes multiple processing units, one or more
of modules 111, 112, 113, and/or 114 may be located
remotely from the other modules. The description of the
functionality provided by the different modules 111, 112,
113, and/or 114 described below is for illustrative purposes,
and is not intended to be limiting, as any of modules 111, 112,
113, and/or 114 may provide more or less functionality than
is described. For example, one or more of modules 111, 112,
113, and/or 114 may be eliminated, and some or all of its
functionality may be provided by other ones of modules 111,
112,113, and/or 114. As another example, processor 110 may
be configured to execute one or more additional modules that
may perform some or all of the functionality attributed below
to one of modules 111, 112, 113, and/or 114.

[0027] Parameter module 114 may be configured to deter-
mine gas and/or breathing parameters and/or indices repre-
sented by the sensor output, and/or other parameters repre-
sented by the sensor output. Parameter module 114 may
operate directly on sensor output signals from one or more
sensors included in measurement device 15. Alternatively,
and/or simultaneously, parameter module 114 may operate
on sensor output values that are represented by sensor output
signals. As such, parameter module 114 may operate on sen-
sor output signals and/or sensor output values that are
recorded and/or stored in electronic storage 16 or elsewhere.
For example, parameter module 114 may determine weekly
averages for various breathing parameters that are measured
on a daily or nightly basis. As another example, parameter
module 114 may determine an apnea-hypopnea index, in part,
based on sensor output representing whether an apnea
occurred.

[0028] Parameter module 114 may further be configured to
use measurements from one or more sensors included in
measurement device 15 to determine parameters including
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arousal index, (average) breath rate, (average) percentage of
subject-triggered breaths taken, (average) pressure support
(e.g. for auto-servo ventilator device), (average) peak flow,
snore index, percentage of time spent in Cheyne-Stokes res-
piration (CSR), central apnea index (CAI), (average) minute
ventilation, 90% CPAP or EPAP, (average) breath sound, total
sleep time, and/or other quantifiers of patient well-being. A
subject in stable medical condition may typically have stable
measurements, within a given range of variability. As the
medical condition changes, the measurements may change in
average/mean values, variability, and/or other statistical met-
rics.

[0029] Statistical module 111 may be configured to deter-
mine a statistical metric of measurements from measurement
device 15. Statistical module 111 may operate directly on
sensor output signals from a constituent part of measurement
device 15, signal output values corresponding to those sensor
output signals, and/or stored electronic information—e.g.
from electronic storage 16—representing either sensor out-
put, one or more parameters determined by parameter module
114, and/or any information based on sensor output and/or
other measurements. The statistical metric may be statistical
variability of a parameter determined by parameter module
114, trend estimation with respect to a parameter determined
by parameter module 114, standard deviation of a parameter
determined by parameter module 114, and/or other statistical
metrics related to a parameter determined by parameter mod-
ule 114. The statistical metric may be related to a specific
duration of time, e.g. a day, a week, two weeks, four weeks, a
month, and/or other durations of time. The statistical metric
related to a specific duration of time may be based on multiple
measurements taken during the specific duration of time. For
example, the statistical metric may be the standard deviation
of'a set of measurements spanning no more than two weeks or
more than two weeks. Alternatively, the statistical metric may
be the standard deviation of a set of measurements spanning
less than a day, less than a week, less than two weeks, less than
four weeks, less than six months, more than a day, more than
a week, more than four weeks, more than six months, and/or
other periods. The specific duration of time may be config-
urable and/or programmable by a user.

[0030] By way of non-limiting example, measurement
device 15 may measure average tidal volume on a night-by-
night basis through a flow sensor included in measurement
device 15. The average tidal volume per night—as may be
derived by integrating flow sensor output—may be recorded
in electronic storage 16 and long term and short term average
values and standard deviations may be determined. An
example duration for the short term average may be ten days.
An example duration for the long term average may be sixty
days. If the standard deviation of the short term average is
significantly higher than the standard deviation of the long
term average, as determined by verification module 112, user
19 may be alerted to a change in the condition of subject 12.
Other methods to determine changes in the underlying statis-
tical process of random variables (e.g. the measurements
being trended) may be known to those skilled in the art.

[0031] In another example, statistical module 111 may be
configured to determine a statistical metric of a subject’s tidal
volume by performing trend estimation on the corresponding
measurements spanning a specific duration of time. If the
trend or estimated trend breaches a predetermined threshold,
a user may wish to be notified on behalf of the subject. For
instance, if the trend estimation of a subject’s tidal volume
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decreases by 150 mL. or more in a one-week period, a user
may wish to be notified on behalf of the subject.

[0032] Verification module 112 may be configured to verify
whether the statistical metric, as determined by statistical
module 111 and optionally based, at least in part, on param-
eters determined by parameter module 114, warrants a noti-
fication on behalf of the subject to the user, wherein the
verification is based on configuration settings. In case the
statistical metric is statistical variability or standard devia-
tion, verification module 112 may employ configuration set-
tings including a threshold limit and/or other limits to per-
form its operation. The threshold limit may also vary
according to one or more configuration settings, prior mea-
surements, an established baseline, and/or other variables. In
case the statistical metric is trend estimation, verification
module 112 may perform its operation based on an estimated
future measurement of a parameter determined by parameter
module 114, a derivative of a set of measurements of a param-
eter determined by parameter module 114 with respect to
time, a threshold limit, a specified change with regard to an
established baseline, one or more configuration settings, prior
measurements of a parameter determined by parameter mod-
ule 114, and/or other variables.

[0033] The verification performed by verification module
112 with respect to multiple sets of parameters may interact.
For example, increased variability on a parameter determined
by parameter module 114—such as the apnea-hypopnea
index of the subject—may increase the minimum threshold
limit for another parameter determined by parameter module
114—such as the average tidal volume of the subject over a
particular period. The configuration settings used by verifi-
cation module 112 may be adjusted, e.g. (remotely) by user
19. Operation of verification module 112 may be based on
information that is supplied directly and/or manually by sub-
ject12 and/or user 19, e.g. weight and/or survey information.

[0034] Interface module 113 may be configured to control
user interface 18 to exchange information with user 19, for
example to convey a notification on behalf of subject 12 to
user 19. Exchanging information may include controlling
user interface 18 to present and/or display any information—
such as a notification to a user. Alternatively, and/or simulta-
neously, interface module 113 may be configured to receive
user commands, configuration settings, adjustments to con-
figuration settings, information supplied by subject 12, and/or
other received information that affects operation of one or
more computer program modules and/or one or more com-
ponents in system 100. For example, the operation of verifi-
cation module 112 may be adjusted by using adjusted con-
figuration settings received by interface module 113.

[0035] In one embodiment, the step of conveying a notifi-
cation to a user, as performed by interface module 113,
includes bringing the subject’s record forward in a database.
Simultaneously, and/or alternatively, the notification may
include email and/or a text message. Other methods, such as
having system 100 upload information automatically to a
database, and/or placing a phone call are also envisioned.

[0036] FIG. 2 illustrates an exemplary method 200 for
monitoring a subject and providing exception notification, in
accordance with one or more embodiments of the present
invention. The operations of method 200 presented below are
intended to be illustrative. In some embodiments, method 200
may be accomplished with one or more additional operations
not described, and/or without one or more of the operations
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discussed. Additionally, the order in which the operations of
method 200 are illustrated in FIG. 2 and described below is
not intended to be limiting.

[0037] In some embodiments, method 200 may be imple-
mented in one or more processing devices (e.g., a digital
processor, an analog processor, a digital circuit designed to
process information, an analog circuit designed to process
information, a state machine, and/or other mechanisms for
electronically processing information). The one or more pro-
cessing devices may include one or more devices executing
some or all of the operations of method 200 in response to
instructions stored electronically on an electronic storage
medium, e.g. an electronic storage medium substantially
similar to or the same as electronic storage 16 in FIG. 1. The
one or more processing devices may include one or more
devices configured through hardware, firmware, and/or soft-
ware to be specifically designed for execution of one or more
of the operations of method 200.

[0038] Atanoperation 202, measurements are recorded for
a subject of one or more of an apnea-hypopnea index, a tidal
volume, a percentage of breaths taken using assisted respira-
tion, and/or other breathing parameters. In one embodiment,
operation 202 is performed by a measurement device substan-
tially similar to or the same as measurement device 15 (shown
in FIG. 1 and described above), optionally in cooperation
with a parameter module substantially similar to or the same
as parameter module 114 (shown in FIG. 1 and described
above).

[0039] At an operation 204, a statistical metric is deter-
mined of the plurality of recorded measurements and/or of
parameters derived from measurements. In one embodiment,
operation 204 is performed by a statistical module substan-
tially similar to or the same as statistical module 111 (shown
in FIG. 1 and described above), optionally in cooperation
with a parameter module substantially similar to or the same
as parameter module 114 (shown in FIG. 1 and described
above).

[0040] At an operation 206, it is verified whether the sta-
tistical metric warrants a notification to a user, based on
configuration settings. In one embodiment, operation 206 is
performed by a verification module substantially similar to or
the same as verification module 112 (shown in FIG. 1 and
described above).

[0041] At an operation 208, the notification is conveyed on
behalf of the subject to the user. In one embodiment, opera-
tion 208 is performed by an interface module substantially
similar to or the same as interface module 113 (shown in FIG.
1 and described above) is cooperating with a user interface
substantially similar to or the same as user interface 18
(shown in FIG. 1 and described above).

[0042] In the claims, any reference signs placed between
parentheses shall not be construed as limiting the claim. The
word “comprising” or “including” does not exclude the pres-
ence of elements or steps other than those listed in a claim. In
a device claim enumerating several means, several of these
means may be embodied by one and the same item of hard-
ware. The word “a” or “an” preceding an element does not
exclude the presence of a plurality of such elements. In any
device claim enumerating several means, several of these
means may be embodied by one and the same item of hard-
ware. The mere fact that certain elements are recited in mutu-
ally different dependent claims does not indicate that these
elements cannot be used in combination
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[0043] Although the description for the purpose of illustra-
tion is based on what is currently considered to be the most
practical and preferred embodiments, it is to be understood
that such detail is solely for that purpose and that the invention
is not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover modifications and equivalent
arrangements that are within the spirit and scope of the
appended claims. For example, it is to be understood that the
present invention contemplates that, to the extent possible,
one or more features of any embodiment can be combined
with one or more features of any other embodiment.

1. A method for providing exception notification on behalf
of a subject, the method comprising:
recording a plurality of subsequent measurements for a
subject of one or more breathing parameters;

determining a first statistical metric of the recorded plural-
ity of subsequent measurements, wherein the first statis-
tical metric corresponds to measurements taken during a
first period;

determining a second statistical metric of the recorded

plurality of subsequent measurements, wherein the sec-
ond statistical metric corresponds to measurements
taken during a second period, wherein the second period
is longer than the first period;

verifying whether the first statistical metric and the second

statistical metric warrant a notification on behalf of the
subject to the user based on a comparison between the
first statistical metric and the second statistical metric;
and

conveying the notification on behalf of the subject to the

user.

2. The method of claim 1, wherein the first statistical metric
is one or more of statistical variability or trend estimation.

3. The method of claim 1, wherein the first statistical metric
includes a first standard deviation for a set of measurements
measured during the first period spanning less than two
weeks, wherein the second statistical metric includes a sec-
ond standard deviation for a set of measurements measured
during the second period spanning more than two weeks, and
wherein verifying whether the statistical metric warrants a
notification includes comparing the first standard deviation
and the second standard deviation.

4. The method of claim 1, wherein the breathing param-
eters include one or more of an apnea-hypopnea index, a tidal
volume, a percentage of breaths taken using assisted respira-
tion, a central apnea index, percentage of time spent in
Cheyne-Stokes respiration, average respiration rate, or time
spent using assisted respiration.

5. The method of claim 1, wherein the breathing param-
eters include one or more of an arousal index, average per-
centage of subject-triggered breaths taken, average pressure
support, average peak flow, breathing sounds, or a snore
index.

6. A system for providing exception notification on behalf
of a subject, the system comprising:

a measurement device configured to measure for a subject

one or more breathing parameters;

auser interface configured to exchange information with a

user, wherein the information includes notifications;
electronic storage to store measurements from the mea-
surement device; and

aprocessor configured to execute computer program mod-

ules, the computer program modules comprising:
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a statistical module configured to determine a first statisti-
cal metric and a second statistical metric of the measure-
ments measured by the measurement device, wherein
the first statistical metric corresponds to measurements
taken during a first period, wherein the second statistical
metric corresponds to measurements measured during a
second period, wherein the second period is longer than
the first period;

a verification module configured to verify whether the
determined first and second statistical metrics warrant a
notification on behalf of the subject based on a compari-
son between the first statistical metric and the second
statistical metric, and

auser interface module configured to control the user inter-
face to convey the notification on behalf of the subject to
the user.

7. The system of claim 6, wherein the first statistical metric
determined by the statistical module is one or more of statis-
tical variability or trend estimation.

8. The system of claim 6, wherein the first statistical metric
determined by the statistical module includes a first standard
deviation for a set of measurements measured during the first
period spanning less than two weeks, wherein the second
statistical metric determined by the statistical module
includes a second standard deviation for a set of measure-
ments measured during the second period spanning more than
two weeks, and wherein operation of the verification module
is further based on a comparison between the first standard
deviation and the second standard deviation.

9. The system of claim 6, wherein the breathing parameters
include one or more of an apnea-hypopnea index, a tidal
volume, a percentage of breaths taken using assisted respira-
tion, a central apnea index, percentage of time spent in
Cheyne-Stokes respiration, average respiration rate, or time
spent using assisted respiration.

10. The system of claim 6, wherein the breathing param-
eters include one or more of an arousal index, average per-
centage of subject-triggered breaths taken, average pressure
support, average peak flow, breathing sounds, or a snore
index.

11. A system configured to provide exception notification
on behalf of a subject, the system comprising:

means for recording a plurality of subsequent measure-
ments for a subject of one or more breathing parameters;

means for determining a first statistical metric and a second
statistical metric of the recorded plurality of subsequent
measurements, wherein the first statistical metric corre-
sponds to measurements taken during a first period,
wherein the second statistical metric corresponds to
measurements measured during a second period,
wherein the second period is longer than the first period;

means for verifying whether the first statistical metric and
the second statistical metric warrant a notification on
behalf of the subject to the user based on a comparison
between the first statistical metric and the second statis-
tical metric;

means for conveying the notification on behalf of the sub-
ject to the user.

12. The system of claim 11, wherein the first statistical
metric is one or more of statistical variability or trend estima-
tion.

13. The system of claim 11, wherein the first statistical
metric includes a first standard deviation for a set of measure-
ments measured during the first period spanning less than two
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weeks, wherein the second statistical metric includes a sec-
ond standard deviation for a set of measurements measured
during the second period spanning more than two weeks, and
wherein the operation of the means for verifying whether the
statistical metric warrants a notification includes comparing
the first standard deviation and the second standard deviation.

14. The system of claim 11, wherein the breathing param-
eters include one or more of an apnea-hypopnea index, a tidal
volume, a percentage of breaths taken using assisted respira-
tion, a central apnea index, percentage of time spent in
Cheyne-Stokes respiration, average respiration rate, or time
spent using assisted respiration.

15. The system of claim 11, wherein the breathing param-
eters include one or more of an arousal index, average per-
centage of subject-triggered breaths taken, average pressure
support, average peak flow, breathing sounds, or a snore
index.
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