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SYSTEMS AND METHODS FOR
RESPIRATION-CONTROLLED VIRTUAL
EXPERIENCES

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application No. 62/614,103, filed Jan. 5, 2018
and entitled “System for Improving Pediatric Patient Recep-
tiveness to a Mask During Anesthesia Induction,” the entire
disclosure of which is hereby incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The present disclosure relates to improving patient
experiences and outcomes in connection with respiration-
related medical devices, and in particular to systems and
methods for respiration-controlled virtual experiences.

BACKGROUND

[0003] Anesthesia and surgery can produce high anxiety
for patients and their families. Multiple research studies
have demonstrated that placement of the mask during anes-
thesia induction is when children experience the highest
level of anxiety pre-operative. When attempting to place a
mask on a child’s face, the child may become fearful,
uncooperative, or combative. Anxiety and poor compliance
during anesthesia inductions have been associated with
many negative outcomes. These outcomes may include
combative behaviors resulting in safety concerns during the
induction, prolonged time required to accomplish the induc-
tion, increased delirium when awaking from anesthesia,
increased reports of post-operative pain, negative behavioral
changes after discharge to home, and aversion or phobias
associated with the anesthesia mask.

[0004] Patients may display a variety of negative behav-
iors during anesthesia inductions. These behaviors can
include verbalizing worry or refusal, crying, turning away
from the mask, pushing the staff or mask away, burying their
face, screaming, kicking/flailing/struggling, and requiring
restraint. When caregivers anticipate that children may have
difficulty with induction, patients may be given an anxiolytic
medication. These medications often have side effects, how-
ever, and are not always appropriate to prescribe for all
patients due to medical conditions, prior adverse reactions,
or the procedure planned, among other reasons. Behavioral
interventions (e.g., watching movies, playing video games,
and storytelling) can often be helpful in decreasing patients’
fear and anxiety during anesthesia induction. Despite medi-
cation and behavioral interventions, poor compliance with
the mask is still common. A behavioral observation study
conducted at Cincinnati Children’s Hospital Medical Center
demonstrated that 21% of children showed only moderate
behavioral compliance with the mask (where 1 to 3 of the
negative behaviors listed above were exhibited during
induction), and 22% exhibited poor behavioral compliance
(displaying four or more of the above-listed negative induc-
tion behaviors). This is similar to what has been reported at
other pediatric care facilities.

OVERVIEW

[0005] Disclosed herein are systems and methods for
respiration-controlled virtual experiences. One example of a

Jul. 11,2019

virtual experience is a video game. In an embodiment, a
video-game is controllable by a patient at least in part by
way of respiration when operably engaged with an anesthe-
sia mask. While anesthesia induction is not widely consid-
ered to be a painful experience, children do sometimes
complain of discomfort associated with having a mask
covering their face, the odor of the anesthesia gas, and/or in
one or more other ways that reflect their general anxiety.
Multiple research studies have suggested that active distrac-
tion, such as playing video games, facilitates improved
management of anxiety, discomfort, and pain in pediatric
patients.

[0006] Video game systems are relatively inexpensive,
widely available, and are enjoyed by many children. Video
games are sometimes used during anesthesia inductions, but
for the most part they do not effectively encourage positive
interaction with the anesthesia mask. A game in which a
child or other patient interacts with the mask in a manner
that controls the game by way of, e.g., voice commands
and/or respiring into the mask provides superior mask
acceptance and distraction. One or more games of this nature
are described in U.S. Patent Application Publication No. US
2016/0199602 Al, published Jul. 14, 2016 and entitled
“Adapter for an Anesthesia Mask or Other Mask,” the entire
disclosure of which is hereby incorporated herein by refer-
ence.

[0007] In general, the present systems and methods rep-
resent ways in which technology is useable during anesthe-
sia induction and other respiration-related medical treatment
to provide fun and interactive distractions to children during
a time of high fear and anxiety in a manner that also
facilitates their proper engagement with an anesthesia mask
or other respiration-related medical devices and treatments.
This improves induction experiences and post-operative
outcomes, among other benefits. The present systems and
methods include embodiments in which a user (e.g., a
pediatric surgery patient) is guided through a series of
sequential game phases that start out relatively easy and
build naturally towards an active-induction phase in which
the user applies the skills they have practiced and improved
upon in the one or more preceding phases to achieve an
anesthesia experience that is relatively painless and anxiety-
free. Thus far, feedback from patients and their caregivers
and families has been quite positive.

[0008] One embodiment takes the form of a method that
includes a controller presenting a virtual experience via a
user interface, where the user interface is perceptible to a
user. The method also includes the controller receiving a
respiration-data stream from a respiration device with which
the user is operably engaged. The respiration-data stream
includes one or more respiration-parameter values of one or
more respiration parameters that are each associated with the
ongoing respiration of the user. The method also includes the
controller updating the virtual experience based at least in
part on the one or more respiration-parameter values in the
respiration-data stream. The virtual experience includes
multiple sequential phases that have an associated phase
sequence. The sequential phases include an active-induction
phase that corresponds in time to the user receiving anes-
thetic induction via the respiration device. The sequential
phases also include a preceding-phases set of one or more
phases that each precede the active-induction phase in the
phase sequence.
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[0009] Another embodiment takes the form of a controller
that includes a user-interface-communication module that is
configured to operably communicate with a user interface
that is perceptible to a user. The controller also includes a
respiration-parameter module that is configured to output a
respiration-data stream that is reflective of one or more
respiration-parameter values of one or more respiration
parameters associated with the ongoing respiration of the
user via a respiration device with which the user is operably
engaged. The controller also includes a processor that is
configured to operably communicate with both the user-
interface-communication module and the respiration-de-
vice-sensor module and that is further configured to carry
out at least the functions that are listed in the preceding
paragraph. Yet another embodiment takes the form of a
non-transitory computer-readable medium (CRM) having
stored thereon instructions executable by a processor for
carrying out at least those functions. Still another embodi-
ment takes the form of a system that includes a communi-
cation interface, a processor, and data storage containing
instructions executable by the processor for carrying out at
least those functions.

[0010] Another embodiment takes the form of a method
that includes a controller presenting a virtual experience via
a user interface, where the user interface is perceptible to a
user. The method also includes the controller receiving a
respiration-data stream from a respiration device with which
the user is operably engaged. The respiration-data stream
includes one or more respiration-parameter values of one or
more respiration parameters associated with ongoing respi-
ration of the user. The method also includes the controller
updating the virtual experience based at least in part on the
one or more respiration-parameter values in the respiration-
data stream. The virtual experience includes multiple
sequential phases that have an associated phase sequence.
The sequential phases include an active-treatment phase that
corresponds in time to the user receiving one or both of at
least one medicament and at least one treatment via the
respiration device. The sequential phases also include a
preceding-phases set of one or more phases that each
precede the active-treatment phase in the phase sequence. In
various different embodiments, the respiration device may
be, may include, or may be included in a positive-airway-
pressure (PAP) device such as a biphasic PAP (BiPAP)
device or a continuous PAP (CPAP) device, a nebulizer, an
incentive spirometry device, and/or one or more other types
of respiratory devices.

[0011] Another embodiment takes the form of a controller
that includes a user-interface-communication module that is
configured to operably communicate with a user interface
that is perceptible to a user. The controller also includes a
respiration-parameter module that is configured to output a
respiration-data stream that is reflective of one or more
respiration-parameter values of one or more respiration
parameters associated with ongoing respiration of the user
via a respiration device with which the user is operably
engaged. The controller also includes a processor that is
configured to operably communicate with both the user-
interface-communication module and the respiration-de-
vice-sensor module and that is further configured to carry
out at least the functions that are listed in the preceding
paragraph. Yet another embodiment takes the form of a
non-transitory CRM having stored thereon instructions
executable by a processor for carrying out at least those
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functions. Still another embodiment takes the form of a
system that includes a communication interface, a processor,
and data storage containing instructions executable by the
processor for carrying out at least those functions.

[0012] Numerous other embodiments are described
throughout the present disclosure. Indeed, a number of
variations and permutations of the above-listed embodi-
ments are described herein. Moreover, it is expressly noted
that any variation or permutation that is described in this
disclosure can be implemented with respect to any type of
embodiment. For exaniple, a variation or permutation that is
primarily described in connection with a method embodi-
ment could just as well be implemented in connection with
a system embodiment and/or CRM embodiment. Further-
more, this flexibility and cross-applicability of embodiments
is present in spite of any slightly different language (e.g.,
process, method, steps, functions, set of functions, and the
like) that is used to describe and/or characterize such
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A more detailed understanding may be had from
the following description, which is presented by way of
example in conjunction with the following drawings, in
which like reference numerals are used across the drawings
in connection with like elements.

[0014] FIG. 1is a block diagram of illustrative functional
components of an illustrative system, in accordance with at
least one embodiment.

[0015] FIG. 2 is a perspective view of the illustrative
system of FIG. 1, in accordance with at least one embodi-
ment.

[0016] FIG. 3 is a perspective view of a mask, including
a sensor adapter and pressure sensor tubes, of the illustrative
system of FIG. 1, in accordance with at least one embodi-
ment.

[0017] FIG. 41s a perspective view of the distal end of the
illustrative sensor adapter of FIG. 3, in accordance with at
least one embodiment.

[0018] FIG. 5 is a perspective view of the mask and the
sensor adapter of FIG. 4, interfacing with the controller of
the illustrative system of FIG. 1 via the pressure sensor
tubes, in accordance with at least one embodiment.

[0019] FIG. 6 is a perspective view of the sensor adapter
of FIG. 4, in accordance with at least one embodiment.
[0020] FIG. 7 is a cross-sectional view of the sensor
adapter, taken along line 7-7 of FIG. 6, in accordance with
at least one embodiment.

[0021] FIG. 81is a perspective view of the illustrative mask
and the sensor adapter of FIG. 4, including color-coded
pressure sensor tubes, in accordance with at least one
embodiment.

[0022] FIG. 9 is a perspective view of the illustrative
controller of FIG. 4, in accordance with at least one embodi-
ment.

[0023] FIG. 10 is a perspective view of the distal end of an
illustrative sensor adapter supporting an illustrative tem-
perature sensor, in accordance with at least one embodiment.
[0024] FIG. 11 is perspective view of the mask, the sensor
adapter, and the temperature sensor of FIG. 10, interfacing
with the controller of the illustrative system of FIG. 1, in
accordance with at least one embodiment.
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[0025] FIG. 12 is an illustrative graph of illustrative sensor
inputs to the controller of the illustrative system of FIG. 1,
in accordance with at least one embodiment.

[0026] FIG. 13 is a flow chart of operating modules of the
illustrative system of FIG. 1, in accordance with at least one
embodiment.

[0027] FIG. 14A is an illustrative scan screen, in accor-
dance with at least one embodiment.

[0028] FIG. 14B is an illustrative connect screen, in accor-
dance with at least one embodiment.

[0029] FIG. 15A is an illustrative initial play screen, in
accordance with at least one embodiment.

[0030] FIG. 15B is an illustrative start screen, in accor-
dance with at least one embodiment.

[0031] FIG. 15C is an illustrative character-naming
screen, in accordance with at least one embodiment.
[0032] FIG. 16A is an illustrative sequential-phase-map
screen, depicting an illustrative character in an initial posi-
tion, in accordance with at least one embodiment.

[0033] FIG. 16B is the illustrative sequential-phase-map
screen of FIG. 164, including a dropdown menu of select-
able interactive game components, in accordance with at
least one embodiment.

[0034] FIG. 17 is the illustrative automatic-calibration-
mode screen, in accordance with at least one embodiment.
[0035] FIG. 18 is an illustrative walking-component
screen of an automatic calibration mode, in accordance with
at least one embodiment.

[0036] FIG. 19A is an illustrative manual-calibration-
mode screen, showing a maximum breath sensitivity
selected. in accordance with at least one embodiment.
[0037] FIG. 19B is the illustrative manual-calibration-
mode screen of FIG. 19A, showing a moderate breath
sensitivity selected, in accordance with at least one embodi-
ment.

[0038] FIG. 19C is the illustrative manual-calibration-
mode screen of FIG. 19A, showing a minimum breath
sensitivity selected, in accordance with at least one embodi-
ment.

[0039] FIG. 20 is the illustrative sequential-phase-map
screen of FIG. 16A, depicting the illustrative character
having traversed to and about to enter an illustrative balloon-
blow-up game component of an illustrative exhalation-
validation phase, in accordance with at least one embodi-
ment.

[0040] FIG. 21 is an illustrative initial screen of the
illustrative balloon-blow-up game component of the illus-
trative exhalation-validation phase, in accordance with at
least one embodiment.

[0041] FIG. 22 is the illustrative sequential-phase-map
screen of FIG. 16A, depicting the illustrative character
having just exited the illustrative balloon-blow-up game
component of the illustrative exhalation-validation phase
and about to traverse to an illustrative animal-drying game
of an illustrative breathing-pattern phase, in accordance with
at least one embodiment.

[0042] FIG. 23A is an illustrative first instructional screen
of the illustrative animal-drying game of the illustrative
breathing-pattern phase, in accordance with at least one
embodiment.

[0043] FIG. 23B is an illustrative second instructional
screen of the illustrative animal-drying game of the illus-
trative breathing-pattern phase, in accordance with at least
one embodiment.
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[0044] FIG. 24A is an illustrative first gameplay screen of
the illustrative animal-drying game of the illustrative breath-
ing-pattern phase, in accordance with at least one embodi-
ment.

[0045] FIG. 24B is an illustrative second gameplay screen
of the illustrative animal-drying game of the illustrative
breathing-pattern phase, in accordance with at least one
embodiment.

[0046] FIG. 25 is the illustrative sequential-phase-map
screen of FIG. 16A, depicting the illustrative character
having traversed to an illustrative canyon-crossing game of
an illustrative active-induction phase, in accordance with at
least one embodiment.

[0047] FIG. 26A is an illustrative first gameplay screen of
the illustrative canyon-crossing game of the illustrative
active-induction phase, in accordance with at least one
embodiment.

[0048] FIG. 268 is an illustrative second gameplay screen
of the illustrative canyon-crossing game of the illustrative
active-induction phase, in accordance with at least one
embodiment.

[0049] FIG. 26C is an illustrative third gameplay screen of
the illustrative canyon-crossing game of the illustrative
active-induction phase, in accordance with at least one
embodiment.

[0050] FIG. 27 is the illustrative sequential-phase-map
screen of FIG. 16A, depicting the illustrative character
having traversed to and about to enter an animal-coloring
game of an illustrative transport phase, in accordance with
at least one embodiment.

[0051] FIG. 28 is an illustrative gameplay screen of the
animal-coloring game of an illustrative transport phase, in
accordance with at least one embodiment.

[0052] FIG. 29A is a first perspective view of an illustra-
tive three-dimensional (3D) interactive device providing a
structural gameplay aspect, in accordance with at least one
embodiment.

[0053] FIG. 29B is a second perspective view of the
illustrative 3D interactive device of FIG. 29A, in accordance
with at least one embodiment.

[0054] FIG. 29C is a third perspective view of the illus-
trative 3D interactive device of FIG. 29A, in accordance
with at least one embodiment.

[0055] FIG. 29D is a fourth perspective view of the
illustrative 3D interactive device of FIG. 29A, in accordance
with at least one embodiment.

[0056] FIG. 29E is a second perspective view of the
illustrative 3D interactive device of FIG. 29A, in accordance
with at least one embodiment.

[0057] FIG. 29F is a sixth perspective view of the illus-
trative 3D interactive device of FIG. 29A, in accordance
with at least one embodiment.

[0058] FIG. 30A is a diagram depicting an illustrative
arrangement, in accordance with at least one embodiment.

[0059] FIG. 30B is a diagram depicting an illustrative
architecture of an illustrative controller, in accordance with
at least one embodiment.

[0060] FIG. 30C is an illustrative flowchart of a first
illustrative method, in accordance with at least one embodi-
ment.

[0061] FIG. 31A is a perspective view of an illustrative
standard setup for anesthesia equipment, said equipment
being usable in accordance with at least one embodiment.



US 2019/0209044 Al

[0062] FIG. 31B is a perspective view of an illustrative
arrangement that includes both the illustrative standard setup
for anesthesia equipment of FIG. 31A as well as an illus-
trative controller box and an illustrative computing device
having an illustrative user interface, in accordance with at
least one embodiment.

[0063] FIG. 32A is a perspective view of illustrative
standard equipment for use in a positive-airway-pressure
(PAP) application, said equipment being usable in accor-
dance with at least one embodiment.

[0064] FIG. 32B is a perspective view of an arrangement
that includes both the illustrative standard equipment for use
in a PAP application of FIG. 32A as well as an illustrative
spirometry adapter, illustrative spirometry tubing, an illus-
trative controller box, an illustrative computing device hav-
ing an illustrative user interface, and illustrative mask and
tubing adapter connectors, in accordance with at least one
embodiment.

[0065] FIG. 33A is a perspective view of an illustrative
standard incentive spirometer, said device being usable in
accordance with at least one embodiment.

[0066] FIG. 33B is a perspective view of an arrangement
that includes both the illustrative standard incentive spirom-
eter of FIG. 33A as well as an illustrative adapter for
carbon-dioxide (CO,) tubing or oxygen (O,) tubing, in
accordance with at least one embodiment.

[0067] FIG.34Ais an illustrative storybook start screen, in
accordance with at least one embodiment.

[0068] FIG. 34B is an illustrative walking-component
screen of an illustrative respiration-device-acclimation
phase in a respiration-controlled mode, in accordance with
at least one embodiment.

[0069] FIG. 34C is an illustrative walking-component
screen of the illustrative respiration-device-acclimation
phase in an autoplay mode, in accordance with at least one
embodiment.

[0070] FIG. 34D is an illustrative walking-component
screen of the illustrative respiration-device-acclimation
phase in the respiration-controlled mode that shows an
active-breathing curve, in accordance with at least one
embodiment.

[0071] FIG. 34E is an illustrative end screen of the illus-
trative respiration-device-acclimation phase that shows
illustrative breathing data during the illustrative respiration-
device-acclimation phase, in accordance with at least one
embodiment.

[0072] FIG. 35 is an illustrative start screen of an illus-
trative balloon-blowing-up game of an illustrative exhala-
tion-validation phase, in accordance with at least one
embodiment.

[0073] FIG. 36A is an illustrative start screen of an illus-
trative animal-washing game of an illustrative breathing-
pattern phase, in accordance with at least one embodiment.

[0074] FIG. 36B is an illustrative first gameplay screen of
the illustrative animal-washing game of the illustrative
breathing-pattern phase, in accordance with at least one
embodiment.

[0075] FIG. 36C is an illustrative second gameplay screen
of the illustrative animal-washing game of the illustrative
breathing-pattern phase, in accordance with at least one
embodiment.

Jul. 11,2019

[0076] FIG. 36D is an illustrative second gameplay screen
of the illustrative animal-washing game of the illustrative
breathing-pattern phase, in accordance with at least one
embodiment.

[0077] FIG. 37 is an illustrative breath-sensitivity manual
adjustment screen, in accordance with at least one embodi-
ment.

[0078] FIG. 38A is an illustrative start screen of an illus-
trative canyon-crossing game of an illustrative active-induc-
tion phase, in accordance with at least one embodiment.
[0079] FIG. 38B is an illustrative first gameplay screen of
the illustrative canyon-crossing game of the illustrative
active-induction phase, in accordance with at least one
embodiment.

[0080] FIG. 38C is an illustrative second gameplay screen
of the illustrative canyon-crossing game of the illustrative
active-induction phase, in accordance with at least one
embodiment.

[0081] FIG. 38D is an illustrative third gameplay screen of
the illustrative canyon-crossing game of the illustrative
active-induction phase showing breath data, in accordance
with at least one embodiment.

[0082] FIG. 39 is an illustrative end screen of the illus-
trative canyon-crossing game of an illustrative post-opera-
tive phase, in accordance with at least one embodiment.
[0083] FIG. 40 is an illustrative main-mernu screen show-
ing an illustrative calibration dialog, in accordance with at
least one embodiment.

[0084] FIG. 41 is an illustrative flowchart of a second
illustrative method, in accordance with at least one embodi-
ment.

[0085] FIG. 42 is a diagram depicting an illustrative
architecture of an illustrative computing-and-communica-
tion system (CCS), in accordance with at least one embodi-
ment.

[0086] To promote an understanding of the principles of
the present disclosure, reference is made below to the
embodiments that are illustrated in the drawings. The
embodiments disclosed herein are not intended to be exhaus-
tive or to limit the present disclosure to the precise forms
that are disclosed in the following detailed description.
Rather, the described embodiments have been selected so
that others skilled in the art may utilize their teachings;
accordingly, no limitation of the scope of the present dis-
closure is thereby intended.

[0087] In any instances in this disclosure, including in the
claims, in which numeric modifiers such as first, second, and
third are used in reference to components, data (e.g., values,
identifiers, parameters, and/or the like), and/or any other
elements, such use of numeric modifiers is not intended to
denote or dictate any specific or required order of the
so-referenced elements. Rather, any such use of numeric
modifiers is intended solely to assist the reader in distin-
guishing any elements that are referenced in this manner
from one another, and should not be interpreted as insisting
upon any particular order or carrying any other significance,
unless such an order or other significance is clearly and
affirmatively explained herein.

[0088] Furthermore, in any instances in this disclosure,
including in the claims, in which a component of a given
device, system, or the like is referred to as a module that
carries out (i.e., performs, executes, and/or the like) one or
more specified functions, that module includes both hard-
ware and instructions. The hardware could include one or
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more processors, one Or More Microprocessors, one or more
microcontrollers, one or more microchips, one or more
application-specific integrated circuits (ASICs), one or more
field programmable gate arrays (FPGAs), and/or one or
more devices and/or components of any other type deemed
suitable by those of skill in the art for a given implemen-
tation. The instructions are executable by the hardware for
carrying out the one or more herein-described functions of
the module, and could include hardware (i.e., hardwired)
instructions, firmware, software, and/or the like, stored in
any one or more non-transitory CRMs deemed suitable by
those of skill in the art for a given implementation. Each
such CRM could be or include memory (e.g., random access
memory (RAM), read-only memory (ROM), erasable pro-
grammable read-only memory (EPROM), electrically eras-
able programmable read-only memory (EEPROM ak.a.
EPROM), flash memory, and/or one or more other types of
memory) and/or one or more other types of non-transitory
CRM. Any given module could be realized as a single
component or be distributed across multiple components as
deemed suitable by those of skill in the art.

[0089] Moreover, consistent with the fact that the entities
and arrangements that are depicted in and described in
connection with the drawings are presented as examples and
not by way of limitation, any and all statements or other
indications as to what a particular drawing “depicts,” what
a particular element or entity in a particular drawing “is” or
“has,” and any and all similar statements that are not
explicitly self-qualifying by way of a clause such as “In at
least one embodiment, . .. ”, and that could therefore be read
in isolation and out of context as absolute and thus as a
limitation on all embodiments, can only properly be read as
being constructively qualified by such a clause. It is for
reasons akin to brevity and clarity of presentation that this
implied qualifying clause is not repeated ad nauseum in the
ensuing detailed description.

DETAILED DESCRIPTION OF THE DRAWINGS

[0090] While some embodiments described herein are
directed to systems for use with anesthesia induction in
pediatric patients, it should be appreciated that the present
systems and methods are not limited thereto. For example,
the systems and methods of the present disclosure may be
readily used in connection with other systems where gases
are inhaled by either adults or children. Some examples
include positive-airway-pressure (PAP) devices such as
biphasic PAP (BiPAP) devices and continuous PAP (CPAP)
devices, nebulizer devices used for, e.g., treatment of
asthma, nitrous gas devices used in, e.g., dental applications,
spirometry devices used in, e.g., pulmonary function test
(PFT) applications, other respiratory devices used in PFT
applications, incentive spirometry devices, and positive
expiratory pressure (PEP) devices. Some embodiments of
the present systems and methods are applicable in situations
in which it is beneficial to train patients to regulate their
breathing (e.g.. intravenous line insertion, other painful
procedures, anxiety reduction, teaching patients how to
regulate breathing for medical breathing tests and/or medical
exams, meditation exercises, relaxation exercises, and/or the
like).

[0091] Referring initially to FIGS. 1-3, an illustrative
respiratory feedback system 10 of the present disclosure is
configured to receive breathing information from a patient
12 and then provide breathing feedback to the patient 12,
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illustratively through interactive media, such as an interac-
tive game 14 within a controller 16 and accessed by the
patient 12 via a user or patient interface 18. The controller
16 is in communication with the patient interface 18 and
with a mask assembly 20. The mask assembly 20 is con-
figured to be worn by the patient 12 and operably coupled to
a breathing system or circuit 22.

[0092] The controller 16 illustratively includes a housing
24 receiving a support, such as a printed circuit board 26. A
processor 28 and a memory 30 are illustratively supported
by the printed circuit board 26. Software, including machine
readable instructions defining the interactive game 14, is
illustratively stored within the memory 30 and configured to
be executed by the processor 28.

[0093] With reference to FIGS. 1 and 5, a rechargeable
battery 32 is illustratively supported within the controller
housing 24 and is in electrical communication with the
printed circuit board 26. Illustratively, a master power
switch 34 is supported by the controller housing 24 (F1G. 5),
and an electrical communication port 36 (e.g., a USB micro
port) is illustratively provided to receive a cable 38 for
power charging from an external power supply 40, and/or
communication with an external processor (not shown) for
programming. Additional electrical communication ports
may be supported by the controller housing 24 to receive
input to, and/or provide output from, the processor 28. For
example, a first port 42 may receive signal input from a gas
parameter sensor (e.g., a temperature sensor 44 and/or a flow
sensor 46), and a second port 48 may provide signal output
to an external device (e.g., the patient interface 18). A USB
cable 50 may provide communication between the processor
28, via the second port 48, and the patient interface 18.
[0094] The illustrative controller 16 may further include a
transceiver 52 in electrical communication with the proces-
sor 28, and is in wireless communication with the patient
interface 18 to define a wireless communication link 54.
Nustratively, the transceiver 52 is a wireless Bluetooth
transceiver that may be integrated with the processor 28. In
one illustrative embodiment, the combined processor 28 and
transceiver 52 is an integrated circuit, such as Part No.
NRF51822-QFAB-R7 available from Nordic Semiconduc-
tor ASA of Oslo, Norway.

[0095] A differential pressure sensor 56 is illustratively
received within the housing 24 and is in electrical commu-
nication with the processor 28. With reference to FIGS. 1, 5,
8 and 9, differential pressure input ports 58 and 60 in the
housing 24 provide fluid communication between the mask
assembly 20 and the pressure sensor 56 via sensing tubes 62
and 64. The pressure sensor 56 may comprise a dual port
pressure sensor, such as Part No. MPXV7002DPT1 avail-
able from NXP USA, Inc. of the Netherlands.

[0096] As noted above, the patient interface 18 is illustra-
tively in communication with the controller 16. With refer-
ence to FIGS. 1 and 2, the patient interface 18 may comprise
a portable electronic device, such as a smartphone, a tablet
or a laptop computer. The patient interface 18 illustratively
includes an outer housing 66 receiving a transceiver 68, such
as a Bluetooth transceiver, in wireless communication with
the Bluetooth transceiver 52 of the controller 16. A processor
70 is in communication with the transceiver 68 and with a
display 72 to display graphics and other information from
the processor 70. The display 72 may be a touch screen to
receive input from the patient and transmit such information
to the controller 16 via the wireless communication link 54.
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In other illustrative embodiments, a keyboard (not shown)
may be supported by the outer housing 66 in spaced relation
to the display 72.

[0097] With reference to FIGS. 3-7, the mask assembly 20
illustratively includes a conventional mask 74, such as an
anesthesia face mask configured to cover a least a portion of
the oronasal region of the patient 12. More particularly, the
illustrative mask 74 includes a proximal end 76 configured
to be sealably worn over a nose and/or mouth of the patient
12. A gas port or opening 78 is defined by the distal end 80
of the mask 74. A mask adapter 82, illustratively a spirom-
eter tube, is positioned intermediate the mask 74 and a
branch connector 84 (FIG. 2). [llustratively, the processor 28
uses properties of the spirometer tube 82 and gas pressure
measured by the pressure sensor 56 to detect direction,
velocity and volume of gas. The branch connector 84 is
fluidly coupled to an inlet (i.e., inspiration) tube 86 and an
outlet (i.e., expiration) tube 88 which, in turn, are coupled to
the breathing circuit 22. The breathing circuit 22 illustra-
tively includes a conventional anesthesia machine 90 fluidly
coupled to the distal ends of the tubes 86 and 88. [llustrative
anesthesia machines 90 include, for example, the CareSta-
tion 600 Series, the Aisys CS2, the Avance CS2 with
ecoFlow, and the Aespire, all of which are available from GE
Healthcare of Chicago, Ill.

[0098] With reference to FIGS. 5-7, the controller 16 is
configured to receive data regarding at least one parameter
(e.g., pressure, temperature, flow rate, carbon dioxide, etc.)
of gas flowing through the mask adapter 82. Illustratively,
the mask adapter 82 includes a cylindrical housing 92
having an outer wall 94 defining a central or main passage-
way 96 extending between a proximal opening 98 and a
distal opening 100. The proximal opening 98 of the mask
adapter 82 is fluidly coupled to the mask 74, and the distal
opening 100 of the mask adapter 82 is coupled to the branch
connector 84. First and second pressure sensing ports 102
and 104 extend radially within the outer wall 94 and are
fluidly coupled to the sensing tubes 62 and 64, respectively.
As such, the tubes 62 and 64 are in fluid communication with
the differential pressure sensor 56. A restriction 106 is
illustratively received within the outer wall 94 and may
comprise an inner wall 108 defining a reduced flow pas-
sageway 110 intermediate the first and second pressure
sensing ports 102 and 104. In other illustrative embodi-
ments, the mask adapter 82 may be similar to those shown
in U.S. Pat. No. 5,398,695 to Anderson et al., and U.S. Pat.
No. 8,333,111 to Hietala, the disclosures of which are
expressly incorporated herein by reference.

[0099] As shown in the illustrative embodiment of FIGS.
10 and 11, temperature sensor 44 may be substituted for, or
used in addition to the differential pressure sensor 56.
Hlustratively, the temperature sensor 44 may be supported
by the mask adapter housing 92 and received within the
passageway 96. The temperature sensor 44 may provide
signals to the controller 16 via a cable 111. An illustrative
temperature sensor 44 may be a negative temperature coef-
ficient (NTC) thermistor, such as Part No. 445-2550-2-ND
available from TDK Corporation of Uniondale, N.Y., USA.
[0100] Alternatively, as shown in FIG. 1, flow sensor 46
may be substituted for, or used in addition to the differential
pressure sensor 56 and/or the temperature sensor 44. Illus-
tratively, the flow sensor 46 may be supported by the mask
adapter housing 92 and received within the passageway 96.
While the sensors 44 and 46 may be supported by the mask
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adapter housing 92, they may also be supported at remote
locations, such as within the controller housing 24.

[0101] FIG. 12 is a graph of illustrative inputs from the
sensors 44 and 56 to the processor 28 of the illustrative
system 10 of FIG. 1. The lower portion of the graph
illustrates representative input 112 from the pressure sensor
56, showing how differential pressure directly corresponds
to air flow, with no drift or environmental dependency. The
upper portion of the graph illustrates representative input
114 from the temperature sensor 44, showing how tempera-
ture variations correspond to air flow.

[0102] While the illustrative system 10 uses detected
parameters from gas within the mask adapter 82 in connec-
tion with the interactive game 14, it should be appreciated
that alternative inputs may be substituted therefor. In an
alternative illustrative embodiment, an external sensor (not
shown) may be directly attached to the mask 74. More
particularly, a small reusable wireless sensor, such as a
contact microphone, may be secured to the mask 74 to sense
audio vibrations through contact with the mask 74. In
another alternative illustrative embodiment, the mask 74
may include a small sensor pad or port (not shown) formed
into the mask 74 to accommodate the small reusable sensor,
such as a contact microphone. The sensor pad or port is
configured to improve sensor sensitivity.

[0103] As noted above, the controller 16 cooperates with
the mask assembly 20 and the patient interface 18 to provide
interactive media to the patient 12. More particularly, the
processor 28 executes software stored in the memory 30 to
provide interactive media, illustratively interactive game 14,
on the display 72 of the patient interface 18 which is
responsive to the detected gas parameters (e.g., from the
pressure sensor 56, the temperature sensor 44, and/or the
flow sensor 46). With reference to FIG. 13, the interactive
game 14 illustratively includes an initialization module or
subroutine 202 (e.g., an application start/connect menu), a
data collection module or subroutine 204 (e.g., a Bluetooth
low energy (LE) connection service/device module), a cali-
bration module 206 (e.g., a calibration level), an exhale
detection module or subroutine 208 (e.g., an exhale detec-
tion level), and an induction module or subroutine 210 (e.g.,
a match generated breathing curve level).

[0104] Tllustrative operation of the respiratory feedback
system 10 is detailed below with reference to FIGS. 13-28C.
During preliminary set-up, the mask adapter 82 is inserted
into the opening 78 of the mask 74 until it is snug against the
mask 74. The proximal ends of the pressure sensing tubes 62
and 64 are then coupled to the fluid ports 102 and 104 in the
mask adapter 82, and the distal ends of the pressure sensing
tubes 62 and 64 are then coupled to the fluid ports 58 and 60
in the controller housing 24. The opposing proximal and
distal ends of the sensing tubes 62 and 64 may be color
coded to facilitate proper orientation of the tubes 62 and 64
relative to the respective ports 102, 104 and 58, 60 of the
mask adapter 82 and the controller housing 24 (FIGS. 8 and
9).

[0105] With reference to FIG. 13, the illustrative method
begins with operation of the initialization module 202 at
block 212, where the controller 16 and the patient interface
18 are turned on by a caregiver. More particularly, the power
switch 34 on the controller housing 24 is turned to an on
position (FIG. 5). The power cable 38 may be inserted into
the power port 36 on the controller housing 24 to charge the
battery 32 (FIG. 9).
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[0106] With reference to FIGS. 13 and 14A, at block 214
the patient interface 18 scans for available wireless signals
to which the transceiver 68 can connect. More particularly,
the patient 12 or caregiver can select the signal emitted from
the transceiver 52 of the controller 16 from a list of available
signals 216 detected and shown on a scan display screen
218. A stop scan button 219 may be touched to stop the
search for available wireless signals.

[0107] The illustrative method contirues at block 214 of
FIG. 13, where the patient interface 18 connects to the
controller 16. As shown in FIG. 14B, the user can touch a
“Connect to Bluetooth” button 222 on a connect display
screen 224 to wirelessly connect the transceiver 68 of the
patient interface 18 with the transceiver 52 of the controller
16. Next, an illustrative play screen 226 (FIG. 15A) appears
on the patient interface 18, where the patient 12 or the
caregiver may touch the “Play” button 228 to initiate the
interactive game 14. A disconnect button 229 on screen 224
may be touched to disconnect the patient interface 18 from
the controller 16.

[0108] At block 230 of FIG. 13, the start menu screen 232
is shown on the display 72 (FIG. 15B). By touching the
“Start” button 234, the game 14 progresses to the screen 236
of FIG. 15C, where the patient can name her character at
block 240 (FIG. 13) by entering a name in a window 242. In
certain illustrative embodiments, the patient 12 is provided
with an option to select from a list of different characters
(e.g., animals, superheroes, etc.). In the illustrative embodi-
ment, the character is an elephant 244. The initialization
module 202 ends at block 246 of FIG. 13.

[0109] With reference to the data collection module 204 of
FIG. 13, the patient 12 holds the mask assembly 20 by the
mask 74 or the mask adapter 82 (FIG. 3). With further
reference to FIG. 13, the method continues at block 248. At
block 250, the data (e.g., variables used by the processor 28)
is initialized to an average resting value. At block 252, mask
data is collected through a parameter sensor, such as the
differential pressure sensor 56. More particularly, in the
illustrative embodiment, gas pressure data from within the
mask adapter 82 is detected by the pressure sensor 56 and
supplied to the processor 28. At block 254, this gas pressure
data is transmitted over the wireless link 54 from the
controller 16 to the patient interface 18. This gas pressure
data may also be stored in the memory 30. During operation,
the data collection module 204 is illustratively accessed by
the calibration module 206, the exhale detection module 208
and the induction module 210, as further detailed below.
[0110] The illustrative method continues with operation of
one of the calibration module 206, the exhale detection
module 208 and/or the induction module 210 of FIG. 13. A
main menu screen 256 is shown in FIG. 16A as including
clouds 258 covering individual game components or levels
260 yet to be played on a map 262. A patient 12 will return
to the map 262 upon completion of each game component
260. To begin the next game component 260, a patient 12
taps on the game component 260 that is no longer covered
by a cloud 258. If a patient 12 wishes to skip to a particular
game component 260, she may use one finger to swipe down
from the top of the screen 256 and a list of the game
components 260 will appear as shown in FIG. 16B. By
tapping on a button 266 associated with the desired game
component 260, it will begin playing. Illustrative game
components include a first, or “Walk to Z0oo” game compo-
nent 260a (associated with button 2664); a second, or “Zoo
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Gate” game component 2605 (associated with button 2665);
a third, or “Dry off Lion” game component 260¢ (associated
with button 266¢); a fourth, or “Canyon Level” game
component 2604 (associated with button 2664d); and a fifth,
or “Tap mini game” game component 260e (associated with
button 266¢). A “Reset Progress” button 268 may be tapped
by the patient 12 to restart a selected game component 260.
[0111] Returning to FIG. 13, the calibration module 206 of
the illustrative method begins at block 270. The calibration
module 206 is illustratively executed in a pre-operative or
baseline phase. FIG. 17 shows an enlarged portion of the
illustrative main menu screen 256 upon entering the auto-
matic calibration mode. At block 274, the controller 16
detects when the patient 12 places the mask 74 over her
mouth and/or nose by detecting air flow (inhaling and/or
exhaling) via the pressure sensor 56. At block 276, the
patient 12 breaths at a normal calm rate by playing an
interactive game component 260 facilitating baseline estab-
lishment, illustratively the “Walk to Zoo” or walking game
component 260a. FIG. 18 illustrates the interactive game
display screen 278 upon entering the walking game com-
ponent 260a. During the interactive game 260q, data is
transmitted between the controller 16 and the patient inter-
face 18 at block 280 (i.e., via the data collection module
204).

[0112] With further reference to FIG. 13, while the patient
12 breaths at a normal calm rate at block 276, she taps on the
elephant 244 in the map 262 on screen 256 to initiate the first
game component 260a. Screen 284 appears on the display
72, where the elephant 244 walks down a path 286 over a
predetermined duration (illustratively, a 30 second dura-
tion). The illustrative screen 284 of FIG. 18 includes a
progress bar 290 in the lower right corner. When the
progress bar 290 fills up, the game component 260a has been
completed as indicated by block 282 in FIG. 13. Touching
a reset button 292 at the top of the screen 284 will reset the
current game component 258. Tapping an arrow 294 in the
top left of the screen 288, will illustratively return the patient
12 back to the main menu screen 256 of FIG. 16A.

[0113] The illustrative purpose of the walking game com-
ponent 260q is to collect the user’s data for calibration (e.g.,
so a normal breath line can be generated) in the induction
module 210, as further detailed below. The average time to
complete the walking game component 260a is approxi-
mately 30 seconds. The game component 260a may be
restarted anytime by touching the “Reset Progress” button
268 (FIG. 16B), for example, if it is believed that inaccurate
data has been acquired. Operation of the calibration module
206 illustratively ends at block 295 of FIG. 13.

[0114] Illustratively, there are two components of the
interactive game 14 that may require adjustment. In an
illustrative embodiment, the sensitivity of the interactive
game 14 (which can be manually adjusted) does not auto-
matically adjust. However, in this illustrative embodiment,
the calibrated curve may be automatically adjusted (but
cannot be manually adjusted). In alternative embodiments,
both the sensitivity and the calibrated curve may have both
an automatic adjustment option and a manual adjustment
option.

[0115] More particularly, while the walking game compo-
nent 260a may be configured to provide automatic calibra-
tion based upon baseline breathing input determined via the
mask assembly 20, such calibration may also be manually
adjusted. FIGS. 19A-19C show an illustrative manual con-
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figuration screen 296 of the patient interface 18. The con-
figuration screen 296 illustratively includes a breath sensi-
tivity slide bar 298 for adjusting breath sensitivity, and a
game length slide bar 300 for adjusting the duration of the
game 14. A home icon button 302 may be touched to return
to the home menu screen of FIG. 16A. FIG. 19A shows a
maximum breath sensitivity selected by the slide bar 298,
FIG. 19B shows a moderate breath sensitivity selected by
the slide bar 298, and FIG. 19C shows a minimum breath
sensitivity selected by the slide bar 298.

[0116] Ilustratively, automatic adjustment may be based
upon the first interaction of the patient 12 with the mask
assembly 20. It may be set at the highest sensitivity initially
(so any age will be recognized), then adjust appropriately as
a baseline is established, so that subsequent games 260
won’t be too hard or too easy for the patient 12. This would
be based on volume of breath (tidal volume for small
children will almost always be less than older children), but
there is some variation among children of the same age.
[0117] Returning to FIG. 13, operation of the exhale
detection module 208 of the illustrative method begins at
block 306. The second and third game components 2605 and
260c may be executed as part of the exhale detection module
208 and/or the match generated breathing curve module 210.
The exhale detection module 208 is illustratively executed in
a pre-operative phase. As further detailed herein, the third
game component 260¢c may comprise the match generated
breathing curve level or function. Illustratively, the baseline
for the third game component 260c¢ is generated from the
first game component 260a. In certain illustrative embodi-
ments, the second game component 2605 may provide input
to the baseline for the third game component 260c. In other
illustrative embodiments, the first game component 260a,
the second game component 26056 and/or the third game
component 260¢ may establish a baseline breathing curve
(or calibrated parameters based upon baseline rate and/or
depth of breathing) for the fourth game component 2604. If
an adequate baseline is not obtained, then the breathing
curve (or parameters) may be calibrated to normal param-
eters for the age and/or size of the patient 12.

[0118] FIG. 20 shows the illustrative main menu screen
256 upon initiating the exhale detection module 208. At
block 308, the controller 16 detects when the patient 12
places the mask 74 over her mouth and/or nose by detecting
air flow (inhaling and/or exhaling) via the pressure sensor
56.

[0119] The second game component 2605 illustratively
comprises a Zoo Gate or Balloon Blow-up game component.
The illustrative purpose of the second game component
2605 is to familiarize the patient 12 with using the mask
assembly 20 and teach slow, deep breathing. The average
time to complete this game component 2605 is illustratively
between 30 to 60 seconds.

[0120] With further reference to the illustrative main menu
screen 256 of FIG. 20, the patient 12 taps on zoo doors or
gates 310 that are now uncovered by the cloud 258. In
response, the elephant 244 will walk to the zoo as shown in
the screen 312 of FIG. 21. Tapping on the elephant 244 again
will start the second game component 2605. The goal of the
second game component 2605 is to exhale into the mask 74
as indicated by block 314 of FIG. 13. This will “fill” the
balloon 316 shown in the screen 312 of FIG. 21. When the
progress bar 290 is completely filled, the gates 310 open and
the elephant 244 goes into the zoo, as indicated by block 318
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of FIG. 13. Operation of the exhale detection module 208
ends at block 320 of FIG. 13.

[0121] In an illustrative embodiment, operation of the
exhale detection module 208 continues by returning to block
306 of FIG. 13 to begin the third game component 260c¢. The
third game component 260c illustratively comprises the Dry
off the Lion or drying game component. The illustrative
purpose of the third game component 260c¢ is to help the
patient 12 understand the rate at which she should breathe.
More particularly, the third game component 260c¢ detects
inhalation/exhalation and is calibrated based upon the first
(i.e., walking) game component 260a to illustratively gen-
erate a matched generated breathing curve (or alternative
baseline/normal parameters of breathing). The average time
to complete the third game component 260c is illustratively
between 1 minute and 2 minutes.

[0122] FIG. 22 shows an illustrative main menu screen
256 upon initiating the third game component 260c. The
patient 12 taps on a lion 322 under a rain cloud 324 but now
uncovered. The elephant 244 will walk over to the lion 322.
Tapping on the elephant 244 will start the third game
component 260c.

[0123] The third game component 260c continues to
screens 324 and 326 of FIGS. 23A and 23B, respectively,
where a story is displayed. As noted above, the third game
component 260¢ may be the match generated breathing
curve level or function. Some embodiments involve prompt-
ing a user to match breathing to a specific curve, while other
embodiments do not. In some embodiments, instead of
prompting a user to match breathing to a specific curve, the
user is prompted to match (i.e. and e.g., encouraged to match
and/or rewarded for matching) their breathing to parameters
such as rate and/or depth. Farly testing has revealed that
matching breathing to the exact timing of a curve is chal-
lenging for some pediatric patients, while matching breath-
ing to specified depths and approximate rates has proven
more feasible for patients as a general matter. Both
approaches are contemplated and considered to be valid
techniques. Pressing the arrow 328 in the bottom right of the
screen 324 will progress through the story from FIG. 23A to
FIG. 23B, while pressing the arrow 330 in the bottom left of
the screen 326 will return the story from FIG. 23B to FIG.
23A.

[0124] With reference to FIG. 24A, the screen 332
includes an upper portion 334 including a story board
showing the elephant 244 whose trunk is configured to move
in response to breathing of the patient 12 to simulate
blowing dry the lion 322. The screen 332 further includes a
lower portion 336 including a breathing curve 338 and an
indicator bar 340 indicating the breathing (inhaling and
exhaling) as detected by the pressure sensor 56. If the patient
12 breathes too deep or shallow, the indicator bar 340 will
turn red. If the patient 12 breathes slightly off from the curve
338, the indicator bar 340 will turn yellow. If the patient 12
breathes within a predetermined tolerance of the curve 338,
the indicator bar 340 will remain green.

[0125] When the progress bar 290 is completely filled, the
lion 322 is shown as dry and happy in the upper portion 334
of the screen 332 of FIG. 24B. A button 342 is displayed in
the lower portion 336 of the screen 332 providing an
indication that the third game component 260c¢ is complete.
Tapping the button 342 returns the display 72 to the main
menu screen 256.
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[0126] Referring again to FIG. 13, operation of the induc-
tion module 210 of the illustrative method begins at block
346, where the anesthesia machine 90 of the breathing
circuit 22 has been activated by the caregiver. The fourth
game component 2604 is illustratively executed as part of
the induction module 210. The calibration module 206 is
illustratively executed in an induction phase of the patient
12. FIG. 25 shows the illustrative main menu screen 256
upon initiating the induction module 210. At block 348, the
controller 16 detects when the patient 12 places the mask 74
over her mouth and/or nose by detecting air flow (inhaling
and/or exhaling) via the pressure sensor 56.

[0127] The fourth game component 2604 illustratively
comprises the Canyon Level or floating game component.
The illustrative purpose of the fourth game component 2604
is to familiarize the patient 12 with using the mask assembly
20, and to engage and calm the patient 12 as she undergoes
anesthesia induction. The average time to complete the
fourth game component 2604 is illustratively between 30
seconds and 90 seconds. The fourth game component 2604
will illustratively play continuously (i.e., in a loop) until the
patient 12 is induced (~2-4 minutes). [llustratively, an “auto”
(or “autoplay”) mode is provided so that a caregiver or
clinician can tap when the patient 12 is becoming sleepy, so
that the game component 2604 will continue to progress as
the patient 12 is anesthetized.

[0128] With further reference to the illustrative main menu
screen 256 of FIG. 25, the patient 12 taps on a broken piece
of wood 350 next to a brown jagged line 352 (e.g.. canyon
wall) that is now uncovered by the cloud 258. The elephant
244 will walk to the broken piece of wood 350. Tapping on
the elephant 244 again will start the fourth game component
2604.

[0129] With reference to FIG. 26A, the screen 354
includes an upper portion 356 defining a story board show-
ing the elephant 244 whose trunk is configured to fill a
balloon 358 in response to breathing of the patient 12. The
screen 354 may further include a lower portion 360 includ-
ing an indicator graph 362 providing an indication of patient
breathing (inhaling and exhaling) as detected by the pressure
sensor 56 as defined by block 364 in FI1G. 13. The indicator
graph 362 may change colors as breathing moves relative to
atolerance range. For example, if the patient 12 breathes too
deep the indicator graph 362 will turn red. If the patient 12
breathes slightly off from an optimal path, the indicator
graph 362 will turn yellow. If the patient 12 breathes within
a tolerance of the optimal path, the indicator graph 362 will
remain green. While the indicator graph 362 is shown as a
calibrated curve based on the previously executed third
game component 260c, other illustrative embodiments may
use other baseline/normal parameters, such as calibrated
parameters based upon baseline rate and/or depth of breath-
ing. If an adequate baseline was not previously obtained in
the game components 2605 and/or 260c¢, then the fourth
game component 2604 will be calibrated to normal param-
eters for the age and/or size of the patient 12. Other
illustrative embodiments for displaying tolerance may
include other types of visual or auditory feedback, to indi-
cate whether the patient 12 is breathing within the prede-
termined parameters.

[0130] Once the balloon 358 has been filled (based upon
detected breathing volume from sensor 56), the fourth game
component 2604 continues with block 364 of FIG. 13 by
displaying screen 366 of FIG. 26B. An animal 368 within a
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basket 370 supported by the balloon 358 is blown across the
canyon 372 in response to the patient breathing into the
mask assembly 20 (as detected by the pressure sensor 56).
A progress bar 374 at the bottom of the screen 366 provides
an indication of how the patient’s breathing rate correlates to
the breathing curve as calibrated by the calibration module
206.

[0131] In an alternative illustrative embodiment, the prog-
ress bar 374 may instead be included in the lower portion
360 of screen 354 (i.e., blowing up the balloon portion)
where one to two big breaths complete the progress bar 374.
In this illustrative embodiment, the color changing indicator
graph 362 may be included in the screen 366, since this
portion of the game component 2604 takes longer to com-
plete. Other illustrative embodiments may incorporate the
“green/yellow/red” concept of the indicator graph 362 into
actual game play, where the breathing curve is a part of the
game (i.e. flying/jumping/swimming over and under objects,
collecting jewels/coins are accomplished only by breathing
in a calm and controlled manner).

[0132] The goal of the fourth game component 2604 is for
the patient 12 to exhale into the mask assembly 20. This will
“fill” the balloon 358 (FIG. 26A), and blow the animal 368
to the other side of the canyon 372 (FIG. 26B). The balloon
358 will turn into a hot air balloon to carry each of a plurality
of animals 368, one by one, across the canyon 372 and safely
to the other side.

[0133] When the progress bar 374 is completely filled, the
elephant 244 and other animals 368 carried across the
canyon 372 are shown celebrating in the screen 376 of FIG.
26C. With reference to block 377 of FIG. 13, when the
progress bar 374 fills, the game component 2604 ends at
block 379. A button 378 may be tapped to return to the main
menu screen 256 of FIG. 16A.

[0134] An illustrative embodiment of the fourth game
component 2604 only detects mask on/mask off and exha-
lation (which blows up balloons and propels the balloon
across the canyon). An alternative illustrative embodiment
of the fourth game component 2604 is a combination level,
that will have features of all the prior game components:
Recognizes mask on/off (like walking to the zoo level),
exhalation to blow up balloons (like zoo gates level), and the
“matched breathing curve” level (blow-dry lion) which
requires the user to stay within the calibrated or designated
inhalation/exhalation parameters when crossing the canyon
in order to win. This combination level allows the child to
use all the skills she has learned in the prior games during
the anesthesia induction process and facilitates patient inter-
action and calm breathing during induction.

[0135] A fifth game component 260e illustratively com-
prises the Tap mini game component. The illustrative pur-
pose of the fifth game component 260e is to sooth the patient
12 while waiting for anesthesia induction (e.g., during
patient transport). As such, this optional fifth game compo-
nent 260e is configured to occur prior to the anesthesia
induction associated with the fourth game component 2604.
FIG. 27 shows an illustrative main menu screen 256 upon
initiating the fifth game component 260e. The patient 12 taps
on a pond 380 now uncovered by the cloud 258. The
elephant 244 will walk to an island 382. By tapping on the
elephant 244 again, the fifth game component 260e will
begin.

[0136] With reference to FIG. 28, the screen 384 includes
an animal 386 and an associated color icon 388. The game
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component 260e is configured to allow the patient 12 to
personalize the features of her induction game 2604 (e.g.,
selecting types and sequences of animals (crossing the
canyon, for example), selecting balloon colors, etc.) In one
illustrative embodiment, the patient 12 may associate a color
icon 388 with an animal 386. It should be appreciated that
other games may be utilized as the fifth game component
260e.

[0137] With reference to FIGS. 29A-29F, another illustra-
tive respiratory feedback system 410 of the present disclo-
sure 1s shown as including an interactive patient device 412
in a three-dimensional (3D) form. The patient device 412
illustratively includes a housing or shell 414 defining a user
interface 416. A lower portion or base 418 of the housing
414 may be formed of a relatively soft material, such as an
elastomer based material, to facilitate comfortable contact
by the patient 12. An upper portion or bowl 420 is coupled
to the base 418 and defines a receiving chamber 422 and a
front interface 424. The bowl 420 may be formed of a
thermoplastic, such as a relatively hard acrylonitrile buta-
diene styrene (ABS) or polylactide (PLA).

[0138] In an illustrative embodiment, a removable object
426, such as an animal, a doll or a figurine, is removably
supported on a platform 428 within the receiving chamber
422 of the bowl 420. A conventional coupler 430, such as a
friction fit, adhesive or magnet, may releasably couple the
object to the platform 428. The object 426 illustratively
includes an identification member, such as an RFID tag,
configured to be detected by a sensor or receiver supported
by the housing 414. A controller is operably coupled to the
sensor and is received within the housing 414. The sensor is
configured to read the identification member and provide a
signal thereof to the controller. As such, the controller may
customize operation of the system 410 based upon the
detected identification member and associated object 426.
Hlustratively, the controller activates the system 410 upon
detecting the object 426 is in contract with the platform 428.

[0139] A first light emitter is illustratively provided on the
inside of the bowl 420, and a second light emitter is
illustratively provided on the front interface 424. The light
emitters are operably coupled to the controller and provide
breathing feedback based upon respiratory parameters (e.g.,
gas pressure) detected by sensor(s). [llustratively, the inten-
sity and/or color of the light emitters may vary to provide a
soothing effect to the patient, and/or to indicate compliance
with a desired breathing pattern and/or volume. For
example, the light emitters may provide flashing light when
the desired breathing pattern is satisfied.

[0140] An audible device or speaker may be supported
within the housing 414 and accompany the light emitters.
The speaker may emit a peaceful ascending white noise to
provide a soothing effect to the patient 12.

[0141] A power supply may be defined by rechargeable
batteries received within the base 418 of the housing 414. A
charging station 440 may operably couple with the base 418
to charge the batteries. [llustratively, the charging station
440 may be defined by an annular ring 442 supporting the
base 418 and wirelessly charging the batteries. An electrical
cord 444 may electrically connect the ring 442 with a
conventional source of power (electrical outlet).

[0142] In certain illustrative embodiments, augmented
reality may provide informational interactions for the
patient. For example, a camera, a tablet (e.g., iPad) or
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smartphone can bring the patient’s chosen object (e.g.,
animal) to life with virtually displayed information.

[0143] FIG. 30A is a diagram depicting an illustrative
arrangement, in accordance with at least one embodiment.
The illustrative arrangement 400 includes a user 402, a
user-interface device 406, a mask 404, one or more sensors
408 (e.g., pressure sensors, flow sensors, temperature sen-
sors, and/or other types of sensors), a respiration device 410,
and a controller 420. In an illustrative scenario, the user 402
is a pediatric surgery patient. As shown at 403, the user 402
interacts at an input/output (1/0) level with the user-interface
device 406, which is connected via a wired (e.g., Ethernet or
USB) or wireless (e.g., Bluetooth or Wi-Fi) communication
link 405 to the controller 420.

[0144] The user 402 is also operably engaged (e.g., wear-
ing) the mask 404 and respiring into and out of the mask 404
as shown generally at 407. The mask 404 is connected via
CO, tubing 458 to the sensors 408, which in turn passes
respiration-parameter data to the controller 420 as shown
generally at 409. The mask 404 is also fluidly connected
with the respiration device 410 via filters 456. In an embodi-
ment, the respiration device 410 is an anesthesia machine,
though other types of respiration devices could be used
instead, some examples of which are described herein. In
some embodiments, the sensors 408 and/or the controller
420 are components of the respiration device 410. For
instance, the respiration device 410 could be an anesthesia
machine that includes the sensors 408. In another example,
the controller 420 could be realized on a chip that is a
component of the respiration device 410. And other con-
figurations could be used.

[0145] The controller-on-a-chip approach is also used in
an embodiment in which the respiration device is a CPAP
machine. Whether in an anesthesia machine, a CPAP
machine, or another type of machine, the controller chip in
some embodiments sends breathing data that is already
being collected by its host machine to the user-interface
device 406 via the communication link 405. In general, a
number of different types of respiration devices could be
used, including but not limited to PAP devices such as CPAP
devices and BiPAP devices, nebulizers, anesthesia
machines, PEP devices, ventilators, inhalers, spirometry
devices, incentive spirometry devices, and/or any other
types of respiration devices deemed suitable by those of skill
in the art for a given implementation or in a given context.
As the term respiration device is used herein, a respiration
device could be any of these possibilities, could include any
of these possibilities, and could be included in any of these
possibilities. Some example adapters are discussed herein
for facilitating the use of the present systems and methods
with various examples of these possibilities.

[0146] FIG. 30B is a diagram depicting an illustrative
architecture of the controller 420, which is shown as includ-
ing a system bus 428 that communicatively interconnects a
user-interface-communication module (UICM) 422 that is
configured to operably communicate with the user-interface
device 406 via the communication link 405. The controller
420 further includes a respiration-parameter module (RPM)
424 that is configured to output the respiration-parameter
data 409, which in at least one embodiment includes a
respiration-data stream that is reflective of one or more
respiration-parameter values of one or more respiration
parameters associated with ongoing respiration 407 of the
user 402 via the mask 404, which itself is operably engaged
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with the respiration device 410. As such, the user is operably
engaged with at least the mask 404 and the respiration
device 410. The controller 420 also includes a processor 426
that is configured to operably communicate with both the
UICM 422 and the RPM 424 and that is further configured
to carry out a set of functions such as the herein-described
method 430, the herein-described method 700, and/or one or
mote variations thereof.

[0147] With respect to the physical arrangement of the
various entities that are depicted in the arrangement 400,
other possibilities are contemplated as well. For example,
the controller and 420 the user-interface device 406 could be
components of a single device. As another example, the
controller 420 and the user-interface device 406 could be
realized in different devices that are communicatively con-
nected with one another, as depicted in the illustrative
arrangement 420. In another example, the user-interface
device 406 and the controller 420 could be realized in
different devices that are nevertheless received in and sup-
ported by a single case. And other configurations will occur
to those of skill in the art having the benefit of this
disclosure. In some implementations, in order to reduce
chances of infection, collect less noisy breathing data, and/or
for one or more other purposes, the mask 404 and the sensors
408 are decoupled from one another by a distance that is on
the order of 8-10 feet, perhaps connected across that distance
by a cord and/or tubing of sufficient length.

[0148] FIG. 30C is an illustrative flowchart of a method
430 that in at least one embodiment is carried out by the
controller 420. At step 432, the controller 420 presents a
virtual experience via a user interface that is perceptible to
a user. In an embodiment, the controller 420 carries out step
432 at least in part by transmitting data via the communi-
cation link 405 to the user-interface device 406 for presen-
tation via the user interface of that device, which could be
a smartphone, a tablet, a laptop computer, and/or another
suitable device. The virtual experience could be visual,
audible, and/or tactile. Example virtual experiences are
described herein in connection with various series of screen-
shots of animal-based video games meant for children, but
any sort of visual experience could be implemented.

[0149] Moreover, some embodiments include an olfactory
component as well, in some cases contemporaneously with
a virtual experience, in some cases integrated with the
virtual experience. Some contemporaneous embodiments
involve scenting the masks pre-operatively and the anesthe-
sia circuit during induction. It is noted that sevoflurane gas
is particular known for having a pungent odor. As a general
matter, some pediatric patients in particular are more recep-
tive to having the mask on in preop and during induction
when a pleasant scent is added to the equipment. In some
embodiments, the olfactory component is incorporated into
the virtual experience in that there is a nexus between a scent
provided to the patient and something visual and/or audible
occurring in the visual experience. Virtual images are select-
able in some embodiments to cause corresponding scents
being introduced to the patient (e.g., an image of an orange
and an orange-fruit or orange-candy scent). In some cases,
a mask has an additional port operable for providing scents
to the patient. Some examples of incorporating an olfactory
component into a virtual experience are described in U.S.
Pat. No. 5,610,674, issued Mar. 11, 1997 and entitled
“Precision Fragrance Dispenser Apparatus,” the entire dis-
closure of which is hereby incorporated herein by reference.
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[0150] At step 434, the controller 420 receives the respi-
ration-parameter data 409 from the mask 404 with which the
user is operably engaged. In this example, the combination
of the mask 404 and the respiration device 410 could be
considered to be a respiration device. The mask 404 on its
own could be considered a respiration device as well. The
respiration-parameter data 409 comes to the controller 420
by way of the sensors 408. Example respiration parameters
include pressure, chemical contents of the air in the mask
404, breathing rate, airflow rate, temperature, and/or the like.
In some embodiments, the data in the respiration-parameter
data reflects respiration parameters such as respiration fre-
quency, strength, and/or duration.

[0151] At step 436, the controller 420 updates the virtual
experience based at least in part on the respiration-parameter
data 409. Various ways in which the controller carries out
step 436 in various different embodiments are described
herein. Some example ways include depicting a balloon
inflating, depicting a hot air balloon rising and falling with
the rhythm of the breathing, depicting an elephant spraying
water from its trunk on a particular target, and so forth. The
possibilities are limitless with respect to the ways in which
the values of one or more respiration parameters could be
converted into visual, audible, and/or tactile outputs as part
of a virtual experience such as a video game.

[0152] Described below in connection with a number of
screenshots is a virtual experience that includes a plurality of
sequential phases that have an associated phase sequence.
The plurality of sequential phases includes an active-induc-
tion phase that corresponds in time to the user 402 receiving
anesthetic induction from the respiration device 410 via the
mask 404. In other embodiments involving other types of
respiration devices, the active-induction phase is replaced
with what is referred to herein using the more general term
of active-treatment phase, which could include receiving
one or more medicaments and/or one or more form of
medical treatment and/or simply interacting with a respira-
tion device at the direction or according to the instructions
provided by a medical professional such as a doctor, nurse,
technician, nurse practitioner, physician’s assistant, and/or
the like or other person such as a meditation leader, therapist,
or other caregiver, just to name a few examples.

[0153] In addition to the active-induction phase, the plu-
rality of sequential phases also includes a set of one or more
phases that each precede the active-induction phase in the
phase sequence. Several examples of such preceding phases
are described herein as well. In some embodiments, as
described herein, the sequential phases correspond respec-
tively with different visual indicia presented via the user
interface. FIG. 16A is one such example, there multiple
phases are represented simultaneously on a map of a virtual
geographic area, which in that case is a zoo but could instead
by a wildlife reserve, a park, a city, and/or any other option
deemed suitable for a given audience.

[0154] FIG. 31A is a perspective view of an illustrative
standard setup for anesthesia equipment that is usable in
accordance with at least one embodiment. In particular, FIG.
31A depicts an arrangement 445 that shows an anesthesia
mask 450 (which could correspond to the above-mentioned
mask 404), an elbow connector 452, anesthesia circuit
tubing 454, the above-mentioned filters 456 (that connect to
an anesthesia machine), and the above-mentioned CO, tub-
ing 458, which typically connects to the anesthesia machine
to measure carbon dioxide.
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[0155] FIG. 31B depicts an illustrative arrangement 455
that includes all of the equipment that is in the arrangement
445 as well as both the illustrative standard setup for
anesthesia equipment of FIG. 31A as well as a controller box
460 that connects to the CO, tubing 458 at a connection
point 462 and a tablet 464 having a touchscreen 466. The
tablet 464 is an example of the user-interface device 406. In
the arrangement 455, the controller box 460 includes at least
the controller 420 and the sensors 408. It is noted that, if
needed or desired, given the arrangement 455, a clinician
could still measure CO, by connecting to the lower sampling
port by removing a cap on the elbow connector 452.

[0156] FIG. 32A depicts an arrangement 465 of equipment
usable in a PAP application, including a nasal mask 470 and
tubing 472, which connects in illustrative PAP setups to a
PAP machine such as a CPAP machine or a BiPAP machine.
FIG. 32B depicts an arrangement 475 that adapts the
arrangement 465 for use in connection with the present
systems and methods. The arrangement 475 includes the
nasal mask 470 (which corresponds to the mask 404) and the
tubing 472, and further includes a spirometry adapter 474,
spirometry tubing 476, a controller box 478 that is connected
to the spirometry tubing 476 at a connection point 480, and
the above-mentioned tablet 464 having the touchscreen 466.
An example of the spirometry adapter 474 and the spirom-
etry tubing 476 is the Pedi-Lite+ Spirometry Kit, Pediatric,
3 m/10 ft, item number M1032634, manufactured by GE
Healthcare of Chicago, Il1.

[0157] Like the controller box 460, the controller box 478
includes both the controller 420 and the sensors 408. The
tubing 472 connects to the PAP machine. Also pictured is a
connective adapter 482 that adapts the nasal mask 470 to be
in operable fluid communication with the spirometry adapter
474, as well as a connective adapter 484 that adapts the
spirometry adapter 474 to be in operable fluid communica-
tion with the tubing 472. In a CPAP application, it has been
determined to be advantageous to “zero out” the pressure
being applied to the patient. Such a zeroing-out function
removes the impact of background/ambient pressure. In
typical CPAP implementations, a differential pressure sensor
is used.

[0158] FIG. 33A depicts an arrangement 485 of equipment
usable in an incentive spirometry setup that includes an
incentive spirometry device 490 fluidly connected to an air
tube 492, which is in turn fluidly connected to a mouthpiece
494. FIG. 33B depicts an arrangement 495 that adapts the
arrangement 485 for use in connection with the present
systems and methods. The arrangement 495 includes all of
the elements of the arrangement 485, and additionally
includes an illustrative adapter 498 interposed between—
and in fluid communication with both—the incentive
spirometry device 490 and the air tube 492. The adapter 498
includes a port for connecting to CO, tubing (and also fits
oxygen (0O,) tubing), in accordance with at least one
embodiment. Some incentive spirometry devices have an
existing oxygen (0O,) port that could be used to connect to,
e.g., a controller box in a manner similar to that described
herein with respect to anesthesia and PAP implementations.
In an example virtual experience associated with an incen-
tive spirometry device, a hot air balloon is flying over
treetops and will only stay above the trees and collect party
favors, gifts, animals, and/or the like if the user breaths at a
correct pressure for a designated amount of time. Clearly
numerous other examples could be listed here as well.
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[0159] An example virtual experience in accordance with
some embodiments of the present systems and methods is
described below in connection with FIG. 34A through FIG.
40.

[0160] FIG. 34A depicts an illustrative storybook start
screen 500 in which a message 508 reads “Can you help Tobi
gather his friends to go to the zoo?” Standing on a landscape
501 is Tobi the elephant 502, and his friends include the cat
504 and the half-visible giraffe 506. Also displayed on the
storybook start screen 500 is a skip button 512 and a next
(i.e., right-pointing) arrow 510. In an embodiment, a story-
book design facilitates parents and/or clinicians and/or older
children that may be new to the present systems and methods
product (or older children) to work through the various
phases of the virtual experience without someone having to
direct them. In at least one embodiment, this storybook start
screen 500 can be skipped by selection of the skip button
512. When a user is ready, they can select the next arrow 510
to continue.

[0161] FIG. 34B is an illustrative walking-component
screen 520 of an illustrative respiration-device-acclimation
phase in a respiration-controlled mode. It is noted that in
describing FIG. 34B and the ensuing screenshot figures,
elements that have been identified above (e.g., the landscape
501) are not unnecessarily mentioned repeatedly. The screen
520 includes a message 522 in the foreground that says,
“Breath into the mask to help Tobi walk to the zoo.”
Depicted in the background of the screen 520 is Tobi the
elephant 502 lying down, perhaps sleeping. Also depicted in
the background is the cat 504 hiding behind a tree, a reset
button 532 that is selectable in some embodiments to restart
the respiration-device-acclimation stage of which the screen
520 is a part. Also depicted in the background are a next
arrow 530, a message 524 that reads, “Can you find the
Cat?”, a status bar 526 having a level indicator 527 in a first
color (e.g., orange), and graph 528, perhaps in a second
color such as green, indicative of the current breathing or
lack of breathing (due to, e.g., mask removal) being detected
by the sensors 408.

[0162] In some embodiments, such as the one being pres-
ently described, the respiration-device-acclimation phase
occurs as the first phase after an introductory screen such as
the storybook start screen 500. In the respiration-device-
acclimation phase, there may be two modes of operation: a
respiration-controlled mode and an autoplay mode. When in
the autoplay mode, which could be triggered manually
and/or automatically (perhaps by detecting no breathing or
insufficient breathing into the mask), the ongoing presenta-
tion of the virtual experience is independent of the user’s
contemporaneous respiration pattern. In many instances, in
a pre-op phase, the autoplay mode is used in connections
with patients that are not able to or having difficulty playing
the game in a breath-controlled manner. Often this occurs
with very young patients that are not yet old enough to
follow game directions and/or take too small or weak of
breaths to register with the sensors. In such cases, it is
nevertheless advantageous to keep such patients engaged
with the mask and the virtual experience, as this reinforces
behaviors and actions that prove helpful in later phases of
the game. When in the respiration-controlled mode, the
virtual experience, such as the walking of the elephant 502,
is controlled by the user’s contemporaneous respiration
pattern. In this example, insufficient breathing being
detected via the mask while in the respiration-controlled
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mode has resulted in the elephant 502 laying down, perhaps
to sleep, and autoplay mode to be activated, and the message
522 to appear to encourage the patient to breathe into the
mask. Moreover, embodiments that stop gameplay or oth-
erwise present feedback to encourage putting the mask back
on inure to the benefit over the long term of health profes-
sionals that will thereby be exposed to and inhale lower
cumulative amounts of anesthetic gasses.

[0163] Among the purposes of the respiration-device-
acclimation phase in at least some embodiments is to get the
patient used to simply having the mask on. Another purpose
is to indicate to the system what a baseline level of breathing
for that particular patient is, such that the system can then
calibrate the game automatically to the patient’s breathing
pattern, perhaps in a calm environment. In some embodi-
ments, as described below, this calibration is manually
adjustable at one or more times during the presentation of
the virtual experience. A baseline breathing pattern is then
used in some embodiments to help guide the patient to try to
replicate or at least closely approach that calm breathing
pattern during a time of anxiety. In some instances, one or
more of the phases are testable (i.e., playable) via a practice-
type kiosk or other arrangement, perhaps with disposable
straws or masks to breathe into, such that patients could
practice at the doctor’s office on a day prior to the surgery,
and therefore get more comfortable with the entire system.
A setup in a pre-op room could serve a similar purpose.
[0164] FIG. 34C is an illustrative walking-component
screen of the illustrative respiration-device-acclimation
phase in the autoplay mode. The system could switch from
the respiration-controlled mode to the autoplay mode in
response to a timeout period elapsing during which insuf-
ficient breathing is detected via the mask, or perhaps by a
manual command via the touchscreen. In some embodi-
ments, the status bar or other user-interface element is
selectable so as to toggle between the autoplay mode and the
respiration-controlled mode. In the screen 540 of FIG. 34C,
with the system in the autoplay mode, the elephant 502 is
walking at a pace that is independent of any breathing taking
place via the mask. A status bar 544 is displayed having a
level indicator 546 in a second color (e.g., green) that does
not reflect any actual level of respiration. Similarly, the
graph 548, which may also be green, shows an idealized
curve reflective of simulated respiration data. A message 542
reads, “Can you find Tobi’s friends?” The autoplay mode
may help a patient get used to having the mask on, and the
positive feedback presented on the screen may give the
patient confidence that will serve them well in the phases
still to come.

[0165] FIG. 34D is an illustrative walking-component
screen 550 of the illustrative respiration-device-acclimation
phase in the respiration-controlled mode that shows an
active-breathing curve 528. In this example, the game was
returned to the respiration-controlled mode, perhaps by
tapping the status bar. Accordingly, the level indicator 527 in
the first color (e.g., orange) is now shown on the status bar
526, and the graph 528 reflects actual breathing being
detected via the mask.

[0166] Perhaps entirely in the autoplay mode, perhaps
entirely in the respiration-controlled mode, perhaps in some
mixture of the two, the user reaches the end of the first
phase—i.e., the respiration-device-acclimation phase, and is
presented with the screen 560 that is shown in FIG. 34E. On
the screen 560, the main character—i.e. Tobi the elephant
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502 is show celebrating the arrival at the zoo with his friends
the cat 504, the giraffe 506, a turtle 562, and an owl 564. A
message 566 reads, “Excellent! Tobi and his friends have
arrived at the zoo.” This is further indicated by a “Zoo” sign
567.

[0167] Also shown on the screen 560 is a breath-data
display 568 that includes illustrative values such as average
period, average max, average min, absolute max, absolute
min, breath offset (which in some embodiments is only
shown in the case of an adjustment having been made to
account for background pressure), and breath scaler (which
is related to any automatic and/or manual calibration that
was done with respect to breath sensitivity). In various
embodiments, displays of breath data are shown at the end
of one or more phases and/or are viewable at any time using
a gesture such as a swipe up from the bottom of the screen.
is an illustrative end screen of the illustrative respiration-
device-acclimation phase that shows illustrative breathing
data during the illustrative respiration-device-acclimation
phase, in accordance with at least one embodiment.

[0168] In this example, the user next proceeds to what is
referred to herein as an exhalation-validation phase,
described now with reference to FIG. 35 in the context of an
illustrative balloon-blowing-up game. Indeed, FIG. 35
shows an exhalation-validation-phase start screen 570 that
includes the elephant 502 blowing up a first balloon 576 in
front of a gate 572 having a “Zo00” sign 574 marking the
entrance to the virtual zoo. Also depicted is a balloon 577
that is already floating over the zoo, as well as a message 578
that reads, “Help Tobi open the gates by blowing up 3
balloons.” Further depicted is the respiration-controlled sta-
tus bar 526 having the level indicator 527, as well as the
graph 528 that is reflective of actual breathing being
detected via the mask by the controller. In at least one
embodiment, in the exhalation-validation phase, feedback is
presented via the user interface to reflect the degree to which
one or more respiration parameters measured via the respi-
ration device meet or exceed corresponding thresholds.
[0169] In atleast one embodiment, among the purposes of
the exhalation-validation phase is to assist the patient in
learning to actually exhale into the mask with sufficient
strength and/or sufficient duration. In this phase, then, the
patient gets used to exhaling into the mask, and the exha-
lations of the patient control the occurrence of positive
feedback on the screen (and in some embodiments negative
feedback (e.g., encouraging the patient to try again)). In an
embodiment, there are 3 balloons to blow up—once each
balloon is inflated, it drifts up into the air before the next
balloon is shown, to encourage the child to pause between
the balloons (and not continually take large and fast breaths).
[0170] Upon completing the exhalation-validation phase,
in at least one embodiment the user proceeds next to what is
referred to herein as a breathing-pattern phase, an example
of which is now described with initial reference to FIG. 36A,
which depicts an illustrative start screen 580 of an illustra-
tive animal-washing game of an illustrative breathing-pat-
tern phase. In at least one embodiment, among the aims of
the breathing-pattern phase is to get the patient used to
breathing in a predefined rhythm into the mask. As such, in
at least one embodiment, while in the breathing-pattern
phase, the rhythmic nature of the patient’s breathing con-
tributes to whether positive or negative (e.g., try again)
feedback is presented via the user interface. It is among the
goals of the breathing-pattern phase to help patients such as
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children learn to and practice how to breath slowly and
calmly, which may reduce their anxiety and which is effec-
tive for induction of anesthesia. The patient is helped by
virtue of the breathing-pattern phase to learn to exhale
according to an acceptable breathing pattern, which relates
to sub-characteristics including breathing rate or rhythm,
strength, duration, and/or the like.

[0171] An example breathing-pattern phase is described
above in connection with drying off a lion. The example
breathing-pattern phase that is described here involves
cleaning off or rinsing off a lion. Other examples of rhythmic
virtual experiences that are amenable to the breathing-
pattern phase include rowing, speedskating, playing a musi-
cal instrument (e.g., the drums), and innumerable others that
could be listed here. On the screen 580, a lion 582 is shown,
as well as a message that reads, “Can you help the lion rinse
oft?”

[0172] In this example, the user proceeds next to the
screen 590 as shown in FIG. 36B. On the screen 590, a
message 594 reads, “Take slow breaths to spray water on the
lion.” Also depicted on the screen 590 is a status bar 596
with a level indicator 598. The elephant 502 is positioned to
the right of the lion 582, and the elephant 502 is using its
truck to spray a water stream 592 in the general direction of
the lion 582. In an embodiment, breaths that are too fast
and/or different from a desirable value with respect to one or
more other respiration parameters result in the water stream
592 being either too high or too low to properly rinse off the
lion 582. In the example shown in the screen 590, the water
stream 592 is too high. In the screen 600 that is depicted in
FIG. 36C, the water stream 592 is too low. In the screen 610
that is depicted in FIG. 36D, the water stream is just right,
indicating that the breathing pattern matches the target
breathing pattern within an acceptable margin, tolerance, or
the like.

[0173] In some embodiments, the breathing-pattern phase
involves presenting both an actual breathing pattern and a
predefined (i.e., acceptable or target) breathing pattern via
the user interface. FIG. 24A shows an example of that type
of display, where a sinusoidal breathing pattern 338 is
presented as a target for a user to attempt to match with
actual breathing, the pattern of which is reflected in the
graph 340.

[0174] FIG. 37 depicts a screen 620, which is similar to the
screen 520 of FIG. 34B in that insufficient breathing being
detected via the mask has resulted in most of the normally
foreground elements being displayed in the background and
a message 622 being displayed in the foreground and
reading “Tobi wants to you put on the mask.” Unlike the
screen 520 of FIG. 34B, however, screen 620 of FIG. 37
displays a dialog 623 that is operable to manually calibrate
a breath-sensitivity level of the system. In some embodi-
ments, the dialog 623 is displayable using a gesture such as
swiping up from the bottom or one side or the other. as
examples. The dialog 623 includes a slider 627 that is
movable on a slider bar 624 to adjust a breath-sensitivity
scaling factor within a range 626 that spans from 0 to 3,
inclusive.

[0175] In an embodiment, O corresponds to not scaling at
all, whereas any number above 0 corresponds to scaling
breath measurements up by the sum of 1 and the selected
value. In the example shown in FIG. 37, then, the scaling
factor would be 1.14. Other implementations are certainly
possible as well, including the scaling factor simply being
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equal to what is selected along the slider, such that no
scaling would correspond to a 1 on the slider bar 624, less
than one would involve scaling down, and greater than 1
would involve scaling up. And certainly many other imple-
mentations are possible as well. In various different embodi-
ments, a breath-sensitivity level is manually adjustable
during one or more of the sequential phases.

[0176] In some embodiments, the option to manually
adjust the breath-sensitivity level complements an automatic
calibration process that occurs. In some embodiments, a
breath-sensitivity level is saved during an earlier training
session with a patient and retrieved for implementation
during the lead-up to, e.g., an anesthesia induction. In some
embodiments, a breath-sensitivity level is adjustable from a
device other than one with which the patient is interacting.
For example, a nurse could have a smartphone connected via
Bluetooth or Wi-Fi and be able to manually configure a
breath-sensitivity level and/or one or more other parameters
via that other device.

[0177] After completing the breathing-pattern phase, in at
least one embodiment the patient proceeds immediately to
what is referred to herein as an active-induction phase,
which is described now with initial reference to FIG. 38A,
which depicts an illustrative start screen 630 of an illustra-
tive canyon-crossing game of an illustrative active-induction
phase. In at least one embodiment, the active-induction
phase corresponds in time with the patient actually receiving
anesthetic induction. Similar to the above-described breath-
ing-pattern phase, in at least one embodiment the active-
induction phase rewards (with positive user-interface feed-
back) depth and rhythm of breathing that correspond with a
predefined pattern. In some embodiments, deviation by a
sufficient amount from the predefined pattern results in
negative feedback (try again) being presented.

[0178] As shown in FIG. 38A, the screen 630 includes a
message 632 that reads “Tobi has a plan to get everyone to
the party.” Also depicted is a near side 633 of a canyon 634
having a river 635 running through it. Further, the cat 504 is
depicted playing a musical instrument 636. The elephant 502
is depicted with a balloon 638.

[0179] After the start screen 630, the user proceeds next to
the screen 640, which is depicted in FIG. 38B. Now, the
elephant 502 is riding in a basket 642 that is supported by the
balloon 638. Also depicted is a balloon 643 supporting a
dessert 644 and a balloon 645 supporting the cat 504.
Further, a status bar 646 having a level indicator 648
provides real-time feedback to the user regarding their
current breathing parameters. It is noted that the balloon 638
is at a higher altitude than the balloon 643, which in turn is
at a higher altitude than the balloon 645. In an embodiment,
this arrangement is designed to coach and coax the user into
breathing according to a predefined pattern, where the
left-to-right arrangement of the balloons in the screen 640
corresponds with a decreasing part of an idealized sinusoidal
breathing pattern. Positioning prizes and friends higher up in
an ensuing part of the virtual sky coaxes the user into
breathing according to a rising portion of that idealized
sinusoid.

[0180] The user may then proceed to a screen such as the
screen 650 that is shown in FIG. 38C. In the screen 650, the
elephant 502 has added the cat 504 and the giraffe 506 to the
basket 642, and is closing in on a balloon 653 that is
supporting a party hat 654. In an embodiment, the status bar
656 as a level indicator 658 that has turned a positive color
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(e.g., green), which could indicate autoplay mode has been
engaged, but in some embodiments indicates that the user is
breathing right on pattern, a situation that may also be
reflected in some embodiments by the elephant 502 being at
approximately the same altitude as the party hat 654. Also
depicted is a tally 652 of prizes and/or friends already
collected by the player. In at least one embodiment, fast
breathing does not make the balloon 638 move faster; rather,
it is slow, calm breaths that move the balloon 638 closer to
favors, friends, and/or the like, to encourage calm breaths.
[0181] The use may then proceeds to a screen such as the
screen 660 that is depicted in FIG. 38D. In the screen 660,
the tally 662 shows even more prizes collected, and the
balloon 638 has now been joined by the owl 564. It can also
be seen that the basket 642 is approaching the far side of the
canyon 634. In some embodiments, the active-induction
phase proceeds endlessly (e.g., the user keeps collecting
friends and prizes but never reaches the other side of the
canyon 634). In other embodiments, the active-induction
phase proceeds endlessly but in a repeating fashion (e.g., the
user makes multiple successful trips across the canyon 634).
The active-induction phase may continue until manually
shut off (perhaps on the device the patient was using,
perhaps remotely from another device) by a healthcare
professional once the patient is unconscious, until some time
period expires, until one or more biometric parameters
indicate that the patient is unconscious, and/or until one or
more other triggering events occur.

[0182] In some embodiments, during the active-induction
phase, a respiration-data spike is detected that corresponds
to the introduction of a certain anesthetic gas such as
sevoflurane, and that data spike is responsively filtered out
of the presentation of the virtual experience. The screen 660
in FIG. 38D shows another example of a breath-data display,
this time the breath-data display 664. An additional param-
eter, total time to induction, is displayed in the breath-data
display 664. As a general matter, calm breathing with a good
mask seal may facilitate faster induction time and less
chronic exposure of the anesthetist to potentially harmful
anesthesia gases.

[0183] In some embodiments, a post-operative phase is
included. FIG. 39 depicts an example end screen 670 of the
illustrative canyon-crossing game of an illustrative post-
operative phase. On the screen 670, a message 672 reads,
“Amazing! The Elephant and his friends made it to the
party.” Also displayed are the elephant 502, the cat 504
playing the instrument 636, the giraffe 506, the owl 564, the
turtle 562, and a cake 676, all on the far side 674 of the
canyon 534. In some embodiments, this scene may echo a
scene shown to the child prior to induction, perhaps as a
distraction while the medical team is prepping for the
induction.

[0184] FIG. 40 depicts an illustrative main-menu screen
680 showing an illustrative calibration dialog 694. Depicted
in the screen 680 are a shortcut button 681 to the respiration-
device-acclimation phase (Walk to Zoo), a shortcut button
682 to the exhalation-validation phase (Zoo Gate) a shortcut
button 683 to the breathing-pattern phase (Wash off Lion), a
shortcut button 684 to play a finite version of the active-
induction phase (Canyon Level), a shortcut button 685 to
play the non-finite version of the active-induction phase
(Canyon Level (Endless)), and a shortcut button 686 to the
post-operative phase (Canyon Level Party). Further depicted
are game-mode selection radio buttons 690 (Standard), 691
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(Continuous), and 692 (Autowin), as well as a Show Data
button 688 and a Breath Threshold button 689, in accor-
dance with at least one embodiment. In an embodiment, the
Show Data button 688 is selectable to show real-time
pressure data while the game is being played. In an embodi-
ment, the main menu of the screen 680 is viewable via a
gesture such as swiping down from the top. Also depicted is
a Calibrate button 687, which in the screen 680 has been
selected to display the calibration dialog 694, which can be
closed using the “X” 696, or instead the user can select a
Continue button to proceed to calibrating the breath-sensi-
tivity level or perhaps to zero out background pressure in an
application such as a CPAP application.

[0185] FIG. 41 is an illustrative flowchart of a method
700, in accordance with at least one embodiment. The
method 700 is quite similar to the method 430 and is
therefore not described herein in as much detail. Instead of
an active-induction phase that pertains to active induction of
anesthesia, the method 700 involves what is referred to
herein as an active-treatment phase, which, as described
above, could include receiving one or more medicaments
and/or one or more form of medical treatment and/or simply
interacting with a respiration device, in some cases at the
direction or according to the instructions provided by a
medical professional or other person, or perhaps at the
direction or according to instructions provided from a com-
puterized source such an interactive virtual experience as
described herein on an app executing on a device provided
by a medical-care facility or perhaps a device associated
with (e.g., owned) by the particular patient. The respiration
device could be any of the types of respiration devices
mentioned herein and/or any other type of respiration device
deemed suitable by those of skill in the art in a given context
or for a given implementation. In any embodiment, breath-
ing could be detected using abdomen belts, pressure sensors,
microphones, and/or any other equipment deemed suitable
by those of skill in the relevant art for collecting data
reflective of ongoing respiration. In the case of the respira-
tion device being or including (or being included in) a
nebulizer, the taking of deep breaths and the keeping on of
the mask for certain durations is rewarded in at least one
embodiment with positive feedback via one or more user
interfaces.

[0186] FIG. 42 is a diagram depicting an illustrative
architecture of an illustrative computing-and-communica-
tion system (CCS), in accordance with at least one embodi-
ment. In various different embodiments, one or more
devices, systems, components, and/or the like could have an
architecture similar to that of the CCS 800 of FIG. 42. One
example of a device that could have such an architecture is
the tablet 464 or more generally the patient interface 18.
Another is the controller 16. Another is the anesthesia
machine 90. And others could be listed here as well. As
depicted in FIG. 42, the CCS 800 includes a bus 802 that
communicatively interconnects a processor 804, data stor-
age 806, an external-communication interface (ECI) 8§08,
and a user interface 810 that includes a display 811.

[0187] The processor 804 could be a general-purpose
microprocessor such as a central processing unit (CPU), and
the data storage 806 could be any suitable non-transitory
CRM (such as ROM, RAM, flash memory, a solid-state
drive, and/or the like) that contains instructions executable
by the processor 804 for carrying out the functions described
herein as being performed by the particular CCS. The ECI
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808 includes one or more components such as FEthernet
cards, USB ports, and/or the like for wired communication
and/or one or more components such as Wi-Fi transceivers,
LTE transceivers, DSRC transceivers, Bluetooth transceiv-
ers, and/or the like for wireless communication such as
uplink and downlink communication with a terrestrial
WWAN such as an LTE network, and/or the like. The user
interface 810 includes one or more user-input components
such as a touchscreen, buttons, a keyboard, a microphone,
and/or the like, as well as one or more output components
such as the display 811 (which could be the aforementioned
touchscreen), speakers, LEDs, and/or the like.

[0188] At least one embodiment of the present systems
and methods relates to monitoring the breathing of a patient
and to facilitating receptiveness of an anesthesia mask by
pediatric patients through the use of interactive media.
[0189] An embodiment takes the form of a system for
facilitating administration of gas to a patient. The system
includes a mask configured to cover at least a portion of an
oronasal region of a patient; a gas supply fluidly coupled to
the mask, the gas supply configured to supply gas to the
mask; a sensor fluidly coupled to the mask and configured to
detect at least one parameter of gas exhaled into the mask by
the patient and generate signals indicative thereof; a con-
troller operably coupled to the sensor for receiving the
signals from the sensor; and a patient interface operably
coupled to the controller and including a display, the con-
troller configured to generate an interactive game including
graphics on the display responsive to the signals from the
sensor.

[0190] In at least one embodiment, the sensor includes a
pressure sensor. In at least one embodiment, the sensor
includes a flow rate sensor. In at least one embodiment, the
patient interface includes at least one of a mobile phone, a
laptop computer, and a tablet. In at least one embodiment,
the patient interface provides an indication when a prede-
termined volume of gas has been expelled by the user.
[0191] In at least one embodiment, the controller includes
a processor and a memory including machine readable code
configured to be executed by the processor. In at least one
such embodiment, the controller defines a configuration
mode of the interactive game where the sensitivity of the
signals from the sensor can be adjusted. In at least one
embodiment, the controller defines a pre-operation mode of
the interactive game for setting a baseline based upon
evaluated lung capacity. In at least one embodiment, the
controller defines a transport mode of the interactive game
for providing graphical selections to a patient.

[0192] In at least one embodiment, the controller defines
an induction mode of the interactive game for encouraging
breathing patterns in the patient. In at least one such embodi-
ment, the controller further defines a post-operation mode
that follows the induction mode. In at least one embodiment,
the interactive game includes a balloon module for provid-
ing feedback regarding lung capacity. In at least one embodi-
ment, the interactive game includes a curved-path module
for encouraging patient breathing patterns. In at least one
embodiment, the interactive game includes a wind module
for facilitating patient breathing capacity.

[0193] An embodiment takes the form of a method that
facilitates the administration of an inhalant to a patient. The
method includes the steps of: placing a mask over at least a
portion of an oronasal region of a patient; providing gas to
the mask from a gas supply; detecting, via a sensor coupled
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to the mask, at least one parameter of gas exhaled into the
mask by the patient, and generating signals indicative
thereof;, providing a controller in communication with the
sensor for receiving the signals from the sensor; providing a
patient interface in communication with the controller; and
generating an interactive game on the patient interface
responsive to the signals from the sensor.
[0194] In at least one embodiment, the parameter includes
pressure and/or flow rate. In at least one embodiment, the
patient interface includes a mobile phone, a laptop computer,
and/or a tablet. In at least one embodiment, the controller
defines a pre-operation mode of the interactive game for
setting a baseline based upon evaluated lung capacity. In at
least one embodiment, the controller defines a transport
mode of the interactive game for providing graphical selec-
tions to a patient. In at least one embodiment, the controller
defines an induction mode of the interactive game for
encouraging patient breathing patterns. In at least one such
embodiment, the controller further defines a post-operation
mode that follows the induction mode.
What is claimed is:
1. A method comprising:
a controller presenting a virtual experience via a user
interface, wherein the user interface is perceptible to a
user;
the controller receiving a respiration-data stream from a
respiration device with which the user is operably
engaged, the respiration-data stream comprising one or
more respiration-parameter values of one or more res-
piration parameters associated with ongoing respiration
of the user; and
the controller updating the virtual experience based at
least in part on the one or more respiration-parameter
values in the respiration-data stream, wherein:
the virtual experience includes a plurality of sequential
phases that have an associated phase sequence;

the plurality of sequential phases includes an active-
induction phase that corresponds in time to the user
receiving anesthetic induction via the respiration
device; and

the plurality of sequential phases further includes a
preceding-phases set of one or more phases that each
precede the active-induction phase in the phase
sequence.

2. The method of claim 1, wherein the controller and the
user interface are components of a single device.

3. The method of claim 1, wherein the controller and the
user interface are components of different devices that are
communicatively connected with one another.

4. The method of claim 3, wherein the different devices
are received in and supported by a single case.

5. The method of claim 1, wherein the sequential phases
correspond respectively with different visual indicia pre-
sented via the user interface.

6. The method of claim 5, wherein at least two of the
different visual indicia are presented simultaneously for at
least a period of time during the virtual experience.

7. The method of claim 5, wherein all of the different
visual indicia are presented simultaneously for at least a
period of time during the virtual experience.

8. The method of claim 5, wherein the respective different
visual indicia correspond with different respective virtual
locations in a virtual geographic area.
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9. The method of claim 1, wherein a breath-sensitivity
level is manually adjustable during one or more of the
sequential phases.

10. The method of claim 9, wherein the breath-sensitivity
level is manually adjustable via one or more elements
presented via the user interface.

11. The method of claim 1, further comprising presenting
via the user interface an insufficient-respiratory indication in
response to detecting insufficient respiratory input based on
the respiratory-data stream.

12. The method of claim 1, wherein the virtual experience
comprises an autoplay mode in which the presentation of the
virtual experience is independent of any data in the respi-
ratory-data stream.

13. The method of claim 1, wherein the active-induction
phase comprises presentation of feedback via the user inter-
face to reflect the degree to which an actual breathing pattern
detected based on the respiration-data stream corresponds to
a predefined breathing pattern.

14. The method of claim 13, further comprising, during
the active-induction phase, detecting a respiration-data spike
corresponding to an introduction of a certain anesthetic gas
via the respiration device, and responsively filtering that
detected spike out of the presentation of the virtual experi-
ence.

15. The method of claim 14, wherein the certain anes-
thetic gas is sevoflurane.

16. The method of claim 1, wherein the preceding-phases
set includes a breathing-pattern phase during which feed-
back is presented via the user interface to reflect the degree
to which an actual breathing pattern detected based on the
respiration-data stream corresponds to a predefined breath-
ing pattern.

17. The method of claim 16, wherein the predefined
breathing pattern is also presented via the user interface.

18. The method of claim 16, wherein the breathing-
pattern phase immediately precedes the active-induction
phase in the phase sequence.

19. The method of claim 1, wherein the active-induction
phase continues until the controller detects an active-induc-
tion-phase termination event.

20. The method of claim 19, wherein the active-induction-
phase termination event comprises receipt of a manual
instruction to terminate the active-induction phase.

21. The method of claim 19, wherein the active-induction-
phase termination event comprises receipt of a remote
instruction to terminate the active-induction phase.

22. The method of claim 19, wherein the active-induction-
phase termination event comprises an elapsing of a prede-
termined timeout period.

23. The method of claim 19, wherein the active-induction-
phase termination event comprises detection of one or more
values of one or more biometric parameters of the user.

24. The method of claim 19, wherein continues comprises
repeats.

25. The method of claim 1, wherein the preceding-phases
set includes an exhalation-validation phase during which
feedback is presented via the user interface to reflect the
degree to which one or more respiration parameters mea-
sured via the respiration device meet or exceed correspond-
ing respective respiration-parameter thresholds.

26. The method of claim 25, wherein the preceding-
phases set further includes a breathing-pattern phase during
which feedback is presented via the user interface to reflect
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the degree to which an actual breathing pattern detected via
the respiration device corresponds to a predefined breathing
pattern.

27. The method of claim 26, wherein the exhalation-
validation phase precedes the breathing-pattern phase in the
phase sequence.

28. The method of claim 26, wherein the exhalation-
validation phase immediately precedes the breathing-pattern
phase in the phase sequence.

29. The method of claim 28, wherein the breathing-
pattern phase immediately precedes the active-induction
phase in the phase sequence.

30. The method of claim 1, wherein the preceding-phases
set includes a respiration-device-acclimation phase during
which the ongoing presentation of the virtual experience is
independent of the user’s contemporaneous respiration pat-
tern.

31. The method of claim 30, wherein the preceding-
phases set further includes an exhalation-validation phase
during which feedback is presented via the user interface to
reflect the degree to which one or more respiration param-
eters measured via the respiration device meet or exceed
corresponding respective respiration-parameter thresholds.

32. The method of claim 31, wherein the respiration-
device-acclimation phase precedes the exhalation-validation
phase in the phase sequence.

33. The method of claim 31, wherein the respiration-
device-acclimation phase immediately precedes the exhala-
tion-validation phase in the phase sequence.

34. The method of claim 31, wherein:

the preceding-phases set further includes a breathing-
pattern phase during which feedback is presented via
the user interface to reflect the degree to which a
breathing pattern detected via the respiration device
corresponds to a predefined breathing pattern that is
also presented via the user interface;

the exhalation-validation phase precedes the breathing-
pattern phase; and

the respiration-device-acclimation phase precedes the
exhalation-validation phase.

35. The method of claim 34, wherein the respiration-
device-acclimation phase immediately precedes the exhala-
tion-validation phase.

36. The method of claim 34, wherein the exhalation-
validation phase immediately precedes the breathing-pattern
phase.

37. The method of claim 36, wherein the respiration-
device-acclimation phase immediately precedes the exhala-
tion-validation phase.

38. The method of claim 30, further comprising calibrat-
ing one or more respiration-profile parameters associated
with the user based at least in part on one or more respira-
tion-parameter values received in the respiration-data stream
during the respiration-device-acclimation phase.

39. The method of claim 1, wherein the plurality of
sequential phases further includes a post-operative phase.

40. The method of claim 1, wherein the controller is
embodied as a component of the anesthesia machine.

41. A controller comprising:

a user-interface-communication module that is configured
to operably communicate with a user interface that is
perceptible to a user;

a respiration-parameter module that is configured to out-
put a respiration-data stream that is reflective of one or
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more respiration-parameter values of one or more res-
piration parameters associated with ongoing respiration
of the user via a respiration device with which the user
is operably engaged;

a processor that is configured to operably communicate
with both the user-interface-communication module
and the respiration-device-sensor module and that is
further configured to carry out a set of functions
including:
presenting a virtual experience via a user interface,

wherein the user interface is perceptible to a user;

receiving a respiration-data stream from a respiration

device with which the user is operably engaged, the

respiration-data stream comprising one or more res-

piration-parameter values of one or more respiration

parameters associated with ongoing respiration of

the user; and

updating the virtual experience based at least in part on
the one or more respiration-parameter values in the
respiration-data stream, wherein:
the virtual experience includes a plurality of sequen-
tial phases that have an associated phase sequence;
the plurality of sequential phases includes an active-
induction phase that corresponds in time to the
user receiving anesthetic induction via the respi-
ration device; and
the plurality of sequential phases further includes a
preceding-phases set of one or more phases that
each precede the active-induction phase in the
phase sequence.
42. A method comprising:
a controller presenting a virtual experience via a user
interface, wherein the user interface is perceptible to a
user;
the controller receiving a respiration-data stream from a
respiration device with which the user is operably
engaged, the respiration-data stream comprising one or
more respiration-parameter values of one or more res-
piration parameters associated with ongoing respiration
of the user; and
the controller updating the virtual experience based at
least in part on the one or more respiration-parameter
values in the respiration-data stream, wherein:
the virtual experience includes a plurality of sequential
phases that have an associated phase sequence;

the plurality of sequential phases includes an active-
treatment phase that corresponds in time to the user
receiving one or both of at least one medicament and
at least one treatment via the respiration device; and

the plurality of sequential phases further includes a
preceding-phases set of one or more phases that each
precede the active-treatment phase in the phase
sequence.

43. The method of claim 42, wherein a positive-airway-

pressure (PAP) device comprises the respiration device.
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44. The method of claim 43, wherein the PAP device

comprises a biphasic PAP (BiPAP) device.

45. The method of claim 43, wherein the PAP device

comprises a continuous PAP (CPAP) device.

46. The method of claim 42, wherein an incentive spirom-

etry device comprises the respiration device.

47. The method of claim 42, wherein a spirometry device

comprises the respiration device.

48. The method of claim 42, wherein a nebulizer device

comprises the respiration device.

49. The method of claim 42, wherein a positive expiratory

pressure (PEP) device comprises the respiration device.

50. The method of claim 42, wherein a ventilator com-

prises the respiration device.

51. The method of claim 42, wherein the controller is

embodied as a component of the respiration device.

52. A controller comprising:

a user-interface-communication module that is configured
to operably communicate with a user interface that is
perceptible to a user;

a respiration-parameter module that is configured to out-
put a respiration-data stream that is reflective of one or
more respiration-parameter values of one or more res-
piration parameters associated with ongoing respiration
of the user via a respiration device with which the user
is operably engaged;

a processor that is configured to operably communicate
with both the user-interface-communication module
and the respiration-device-sensor module and that is
further configured to carry out a set of functions
including:
presenting a virtual experience via a user interface,

wherein the user interface is perceptible to a user;

receiving a respiration-data stream from a respiration

device with which the user is operably engaged, the

respiration-data stream comprising one or more res-

piration-parameter values of one or more respiration

parameters associated with ongoing respiration of

the user; and

updating the virtual experience based at least in part on

the one or more respiration-parameter values in the

respiration-data stream, wherein:

the virtual experience includes a plurality of sequen-
tial phases that have an associated phase sequence;

the plurality of sequential phases includes an active-
treatment phase that corresponds in time to the
user receiving one or both of at least one medi-
cament and at least one treatment via the respira-
tion device; and

the plurality of sequential phases further includes a
preceding-phases set of one or more phases that
each precede the active-treatment phase in the
phase sequence.

53. The controller of claim 52, embodied as a component

of the respiration device.
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