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Description
FIELD OF THE INVENTION

[0001] The present invention relates to treatment of
psychiatric disorders, and more particularly relates to use
of prolonged exposure therapy for treatment of posttrau-
matic stress disorder and similar psychiatric disorders.

BACKGROUND OF THE INVENTION

[0002] Exposure therapy, also referred to by terms in-
cluding but not limited to "prolonged exposure (PE)," "di-
rect therapeutic exposure," "flooding," "implosive thera-
py," "graduated exposure," "systematic desensitization,"
and "exposure and response prevention," but hereafter
referred to as "exposure therapy" is a treatment for var-
ious psychiatric disorders, psychosocial problems, and
conditions (hereinafter referred to for convenience as
"psychiatric disorders" but without intention to limit to any
particular type or degree of seriousness of condition).
[0003] Inexposure therapy, a patient displaying symp-
toms of posttraumatic stress disorder (PTSD) or other
such psychiatric disorder as a result of some traumatic
or stressful event might, with the aid of a therapist, be
repeatedly exposed to imagery and stimuli associated
with the traumatic event until the patient becomes de-
sensitized or habituates, such that fear reactions to the
imagery and stimuli are extinguished. During imaginal
exposure therapy the patient might first be exposed to a
memory of an event by orally (or sometimes in writing)
recounting the memory repeatedly for a prolonged peri-
od, inthe therapist’s office, thereby evoking the emotional
experience of the event, and creating an exposure envi-
ronment in the therapist’s office. Then the patient might
replicate exposure to the memory and associated emo-
tions outside the therapy office, using sound, imagery,
or other such stimuli, such as, but not limited to, a record-
ing of the patient describing the traumatic event to the
therapist that might be used to recreate the exposure
environment outside the office of the therapist. During in
vivo exposure treatment, the patient might be exposed
to stimuli associated with the traumatic event, such as,
but not limited to, objects, clothing, persons, smells,
sounds, pictures, or locations that elicit emotional dis-
tress due to their association with the traumatic event.
The patient might be directed, for example, to go to a
location at which the traumatic event occurred or to a
location reminiscent of the traumatic event, in which case
this location would serve as the exposure therapy envi-
ronment. In either case, repeated and prolonged contact
with the exposure imagery and stimuli produces the de-
sensitization or habituation that allows the patientto grad-
ually overcome fear, anxiety, sadness, and other distress
associated with the event.

[0004] Although exposure therapy has been shown to
be effective, many individuals with PTSD, anxiety reac-
tions, and other psychiatric disorders never obtain expo-
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sure therapy. For example, some individuals may not
seek treatment because they do not realize they have a
problem, would prefer to solve it on their own, or encoun-
ter substantial financial, logistical, or emotional barriers
to seeking treatment. In addition, the availability of pro-
fessionals trained and willing to deliver exposure therapy
is limited. It would therefore be desirable to implement
exposure therapy by computer to allow automated or par-
tially automated administration of treatment, thus reduc-
ing barriers to dissemination and increasing the number
of patients capable of receiving treatment.

[0005] Conventional virtual reality (VR) programs may
provide some degree of computer-assisted exposure
therapy. However, the stimuli in such conventional VR
programs have typically been created by a computer pro-
grammer. That is, conventional VR programs typically
contain graphics and audio representing the computer
programmer’s construction of generic stressful events.
Such conventional VR programs are therefore inade-
quate where it is preferred that the stimuli used for treat-
ment be created by the patients themselves or otherwise
be based on the individualized real-world experiences of
the patients. There is therefore a need for a computer-
assisted exposure therapy creation and delivery system
that employs audio and/or video or other media record-
ings in the voice and/or image of the patient or otherwise
incorporates input from the patient to replicate his or her
specific traumatic memories.

[0006] US2003059750 provides a modularized ap-
proach forimplementing an online psychological service.
The service is made up of modules consisting of specific
techniques, procedures, tests, or skills. The parameters
associated with the modules are customizable to accom-
modate appropriate needs of a client. Furthermore, cli-
ents are able to assimilate more than one module into
protocols to fit their needs. For example, clients are able
to puttogether a set of modules to come up with a protocol
for treating a specific disorder.

[0007] WO9906981 provides a virtual reality system
for effective exposure treatment for psychiatric patients
suffering from a particular anxiety disorder. The system
is characterized by a video screen disposed in front of
the patient to display an image of a specific graphical
environment that is intended to trigger anxiety within the
patientas a result of the particular patient phobia. A head-
set is worn by the patient, and has sensors disposed to
detect movement and positioning of the patient’s head.
A computerprogram controls the operation ofthe system,
and is designed to control the display of the graphical
environment on the video screen, monitor the headset
sensors and determine the position of the patient’s head,
and controllably manipulate the graphical environment
displayed on the video screen to reflect the movement
and position of the patient’s head.

[0008] WO0235993 provides computer-implemented
methods and systems for alleviating an abnormal behav-
ior, such as a behavior associated with a fear, abnormal
activity, or obsession. US5913310 discloses a method
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and associated apparatus for monitoring, diagnosis and
treatment of psychological and/or emotional conditions
in human patients with the aid of a micro-processor-
based video game.

[0009] WOQO9722324 discloses a psychotherapy appa-
ratus and method for inputting and shaping new emo-
tional, physiological and cognitive response patterns in
a patient includes enclosure isolating a patient from ex-
ternal stimuli, lights and earphones generating and pre-
senting visual and auditory stimuli to the patient, an air
flow delivery tube, an air flow fan for delivering air flow
for inhalation by the patient, an electro-thermal heat
pump coupled to the tube and fan for controlling temper-
ature of air flow delivered to and inhaled by the patient
to control temperature of the patient’s hypothalamus, and
a computer-implemented expert system for coordinating
and timing the occurrence of stimuli and controlling air
flow temperature so as to operate the same in a desired
predetermined coordinated fashion determined by the
patient’s treatment program.

[0010] Thus, a heretofore unaddressed need exists in
the industry to address the aforementioned deficiencies
and inadequacies.

[0011] Accordingly, in a first aspect the present inven-
tion provides a system for treating a patient having a psy-
chiatric disorder according to Claim 1.

[0012] Briefly described, one embodiment of the fol-
lowing disclosure, among others, is a system for treating
a patient having a psychiatric disorder. The system may
comprise a memory and may further comprise a proces-
sor configured by the memory to perform the steps of
recording an event experienced by the patient and con-
trolling a sensory environment of the patient so as to ad-
minister exposure therapy to the patient. The mental
state of the patient may be monitored during administra-
tion of the exposure therapy to the patient. Furthermore,
the exposure therapy that is administered to the patient
may be varied in correspondence to the monitored men-
tal state of the patient.

[0013] Another embodiment is a computer system for
treating a patient having a psychiatric disorder through
use of exposure therapy. The system may comprise pa-
tient interface means for providing or directing visual and
audio exposure. The system may further comprise sen-
sor means for sensing a level of patient anxiety or dis-
tress. The system may further comprise processor
means for controlling the providing or directing of visual
and audio exposure. Furthermore, the computer may
provide or direct the visual and the audio exposure re-
sponsive to the level of sensed anxiety or distress.
[0014] Another embodiment is a system for treating a
patient having a psychiatric disorder. The system may
contain a memory and may further contain a processor
configured by the memory to perform the steps of mon-
itoring a mental state of the patient; recording an event
being recounted by the patient; parsing the event into a
plurality of stimuli; controlling a sensory environment of
the patient so as to administer exposure therapy to the

10

15

20

25

30

35

40

45

50

55

patient based on at least one of the stimuli; associating,
with each of the stimuli on which the exposure therapy
is based, a first mental state metric value representative
of the monitored mental state of the patient when the
patient recounted the stimulus; and associating, with
each of the stimuli on which the exposure therapy is
based, asecond mental state metric value representative
of the monitored mental state of the patient when the
exposure therapy based on the stimulus was adminis-
tered to the patient.

[0015] The processor may furthermore be configured
by the memory to perform the step of varying the se-
quence of the stimuli on which the exposure therapy is
basedin correspondence to the second mental state met-
ric value until the second mental state metric value indi-
cates habituation of the patient as compared with the first
mental state metric value. Alternatively or in addition, the
processor may furthermore be configured by the memory
to perform the = step of varying the intensity of at least
one of the stimuli on which the exposure therapy is based
in correspondence to the second mental state metric val-
ue until the second mental state metric value indicates
habituation of the patient as compared with the first men-
tal state metric value.

[0016] Inaccordance with the invention, the controlled
sensory environment is an imaginal environment. The
imaginal environment is implemented by playing back a
recording in the voice and/or image of the patient.
[0017] The controlled sensory environment may also
be an in vivo environment. The in vivo environment may
be implemented through use of a portable computing de-
vice that guides the patient to approach and be exposed
to at least one of the stimuli. For example, the patient
may be guided to enter a location that is the scene of, or
that is reminiscent of the scene of, the event, or to oth-
erwise expose himself or herself to objects, persons,
smells, sounds, lighting conditions or other such stimuli
that evoke emotions related to the traumatic event.
[0018] The monitoring for the first and second mental
state metric values may include monitoring of self-report-
ed mental state, and/or monitoring of speech, facial af-
fect, and/or at least one biological or physiological char-
acteristic. The at least one biological or physiological
characteristic may include at least one species chosen
from among the group consisting of breathing, heartrate,
blood pressure, peripheral resistance, skin temperature,
skin conductance, sweat gland activity, facial electromy-
ographic response, peripheral muscle activity, restless-
ness, and shifting in chair.

[0019] The processor may furthermore be configured
by the memory to perform the step of delivering coping
statements to the patient in correspondence to the sec-
ond mental state metric value.

[0020] Another embodiment is a psychiatric disorder
treatment data structure stored on a computer-readable
medium. The data structure may contain a plurality of
stimuli parsed from an event recounted by a patient. The
data structure may further contain a history of mental
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state metric values respectively associated with the stim-
uli. The mental state metric values may respectively in-
dicate monitored mental state of the patient during the
recounting of the event by the patient and during at least
one instance when at least one of the stimuli was used
to administer exposure therapy to the patient.

[0021] Another embodiment of the present invention
provides a computer-readable medium having stored
thereon computer-executable instructions for configuring
a processor to perform any of the foregoing steps.
[0022] Another embodiment is a system for treating a
patient having a psychiatric disorder. The system may
comprise a memory and may further comprise a proces-
sor configured by the memory to perform the steps of
monitoring a mental state of the patient; recording an
event experienced by the patient; parsing the event into
a plurality of stimuli; associating with each of the stimuli
a mental state metric value representative of the moni-
tored mental state of the patient when the patient expe-
rienced the stimulus; and identifying one or more of the
stimuli as being salient based on the mental state metric
value associated with the stimuli.

[0023] A further embodiment is a psychiatric disorder
treatment device containing patient communication
means for communicating with and controlling the sen-
sory environment of a patient; patient monitoring means
for monitoring a mental state of the patient; hierarchy
assembly means for creating a treatment hierarchy
based on input from the patient; and hierarchy navigation
means for navigating within the treatment hierarchy in
response to the mental state of the patient.

[0024] Otherembodiments, systems and features, and
advantages of the present invention will be or become
apparent to one with skill in the art upon examination of
the following drawings and detailed description. It is in-
tended that all such additional systems, methods, fea-
tures, and advantages be included within this description,
be within the scope of the present invention, and be pro-
tected by the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Many aspects of the invention can be better un-
derstood with reference to the following drawings. The
components in the drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating
the principles of the present invention. Moreover, in the
drawings, like reference numerals designate corre-
sponding parts throughout the several views.

FIG. 1is a schematic diagram illustrating one exam-
ple of a general purpose computer for implementing
adevice, system, and method for treating psychiatric
disorders in accordance with a first examplary of em-
bodiment of the present invention.

FIG. 2 is a schematic diagram illustrating functional
blocks representing functionality defined by the soft-
ware of FIG. 1, in accordance with a first exemplary
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embodiment of the present invention.

FIG. 3 is aflowchart illustrating a method for treating
psychiatricdisorders, in accordance with the firstem-
bodiment of in FIGS. 1 and 2.

FIG. 4 is a flowchart illustrating a method for record-
ing events recounted by a patient as part of the treat-
ment method of FIG. 3.

FIG. 5is a flowchart illustrating a method for playing
back events recorded using the event recording
method of FIG. 4, as part of the treatment method
of FIG. 3.

DETAILED DESCRIPTION

[0026] As used herein, the term "patient” (also referred
to as "user") refers to a person to whom treatment is
administered by the device, system, and/or method of
the present invention. Examples of patients include per-
sons having any of a variety of types of emotional dis-
tress, including, without limitation, anxiety disorders
(such as, but not limited to, posttraumatic stress disorder,
phobias, social anxiety, panic disorder, obsessive com-
pulsive disorder, generalized anxiety, or any other anxi-
ety disorder), sexual dysfunction, unresolved grief, in-
somnia, or any of a variety of anger or stress-related prob-
lems or other psychosocial problems or conditions. Note
that the term "psychiatric disorder" is for convenience
used herein to refer to any of the foregoing and should
not be interpreted as limiting with respect to type or de-
gree of seriousness of condition experienced by the pa-
tient. As used herein, the term "therapist" refers to a psy-
chiatrist, psychologist, doctor, healthcare provider,
nurse, social worker, counselor, or other such medical
professional under whose supervision treatment is ad-
ministered by the device, system, and/or method of the
present invention. As used herein, "exposure therapy"
may include prolonged exposure (PE) therapy, exposure
and response prevention, graduated exposure, direct
therapeutic exposure, flooding, implosive therapy, sys-
tematic desensitization, and/or other such exposure-
based interventions.

[0027] Aspects of the present invention include a sys-
tem for treating psychiatric disorders. Note that where
the description below refers to a system for treating psy-
chiatric disorders in accordance with one aspect of the
present invention, this description should be understood
to apply as well to a device in accordance with other
aspects of the present invention with modification as ap-
propriate. The present system may be provided by a
Web-based application. The following description as-
sumes that the present system is provided by a Web-
based application. It should be noted that the present
system may also be provided in an environment that is
not Web-based. Specifically, the present system may be
provided on a hand-held device, a local computer, or any
device having a memory and a processor. In addition,
the present system may be provided via a local area net-
work or a wide area network.



7 EP 2 310 081 B1 8

[0028] The psychiatric disorder treatment system of
the invention can be implemented in software (e.g.,
firmware), hardware, or a combination thereof. In the cur-
rently contemplated best mode, the psychiatric disorder
treatment system is implemented in software, as an ex-
ecutable program, and is executed by a special orgeneral
purpose digital computer, such as a personal computer
(PC; IBM-compatible, Apple-compatible, or otherwise),
workstation, minicomputer, or mainframe computer.
Specifically, the psychiatric disorder treatment system,
as provided by the computer, may be accessible via a
Web site, through which parties using the psychiatric dis-
order treatment system may interact. Further description
of the psychiatric disorder treatment system, and inter-
action therewith is provided below.

[0029] Anexample of a general purpose computer that
can implement the psychiatric disorder treatment system
of the present invention is shown in FIG. 1. In FIG. 1, the
psychiatric disorder treatment system implemented by
the computer is denoted by reference numeral 10. It
should be noted that communication with the psychiatric
disorder treatment system may be provided by multiple
means such as, but not limited to, the Internet. Further
description with regard to use of the psychiatric disorder
treatment system via use of the Internet is provided be-
low.

[0030] Generally, in terms of hardware architecture, as
shown in FIG. 1, the computer 10 includes a processor
12, memory 14, storage device 15, and one or more input
and/or output (1/0) devices 16 (or peripherals) that are
communicatively coupled via a local interface 18. The
local interface 18 can be, for example but not limited to,
one ormore buses or otherwired or wireless connections,
as is known in the art. The local interface 18 may have
additional elements, which are omitted for simplicity,
such as controllers, buffers (caches), drivers, repeaters,
and receivers, to enable communications. Further, the
local interface may include address, control, and/or data
connections to enable appropriate communications
among the aforementioned components.

[0031] The processor 12 is a hardware device for ex-
ecuting software, particularly that stored in the memory
14. The processor 12 can be any custom made or com-
mercially available processor, a central processing unit
(CPU), an auxiliary processor among several processors
associated with the computer 10, a semiconductor based
microprocessor (in the form of a microchip or chip set),
a macroprocessor, or generally any device for executing
software instructions.

[0032] The memory 14 can include any one or combi-
nation of volatile memory elements (e.g., random access
memory (RAM, such as DRAM, SRAM, SDRAM, etc.))
and nonvolatile memory elements (e.g., ROM, hard drive,
tape, CDROM, DVD, flash memory, solid-state memory,
etc.). Moreover, the memory 14 may incorporate elec-
tronic, magnetic, optical, and/or other types of storage
media. Note that the memory 14 can have a distributed
architecture, where various components are situated re-
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mote from one another, but can be accessed by the proc-
essor 12.

[0033] The software 100 in memory 14 may include
one or more separate programs, each of which contains
an ordered listing of executable instructions for imple-
menting logical functions of the psychiatric disorder treat-
ment system, as described below. In the example of FIG.
1, the software 100 in the memory 14 defines the psy-
chiatric disorder treatment system functionality in accord-
ance with the present invention. In addition, the memory
14 may contain an operating system (O/S) 22. The op-
erating system 22 essentially controls the execution of
computer programs and provides scheduling, input-out-
put control, file and data management, memory manage-
ment, and communication control and related services.
[0034] Instructions for implementing the psychiatric
disorder treatment system 10 may be provided by a
source program, executable program (object code),
script, or any other entity containing a set of instructions
to be performed. When a source program, the program
needs to be translated via a compiler, assembler, inter-
preter, or the like, which may or may not be included
within the memory 14, so as to operate properly in con-
nection with the operating system 22. Furthermore, in-
structions forimplementing the psychiatric disorder treat-
ment system 10 can be written as (a) an object oriented
programming language, which has classes of data and
methods, or (b) a procedure programming language,
which has routines, subroutines, and/or functions.
[0035] The I/O devices 16 may include input devices,
for example but not limited to, a keyboard, mouse, touch
screen, scanner, biosensor, microphone, other comput-
ing device, etc. Furthermore, the 1/0 devices 16 may also
include output devices, for example but not limited to, a
printer, display, etc. Finally, the /0O devices 16 may fur-
ther include devices that communicate via both inputs
and outputs, for instance but not limited to, a modula-
tor/demodulator (modem; for accessing another device,
system, or network), a radio frequency (RF) or other
transceiver, a telephonic interface, a bridge, a router, etc.
[0036] In accordance with the present invention, the
I/0 devices 16 may also include devices capable of de-
tecting psychological characteristics of a user or patient.
Examples of such devices 16 may include, but are not
limited to, devices for detecting heart rate, skin conduct-
ance, sweat gland activity, muscle activity or other phys-
iological responses, devices for analyzing voice quality,
devices for analyzing speech content, and devices for
analyzing facial expression. It should be noted that func-
tionality for performance of 1/O devices capable of de-
tecting physiological characteristics of a user or patient
may be stored within a device separate from the compu-
ter, but connected to the computer, or may be stored
within the memory 14 of the computer.

[0037] In summary, regarding I/O devices 16, the ex-
emplary embodiment may, for example, provide a video
screen for displaying a graphical environment and a
speaker for delivering sound for communicating with the
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patient 65 (FIG. 2). Additionally, the present system may
use a variety of other suitable devices to communicate
with the patient 65 (FIG. 2). The exemplary embodiment
may also use a variety of sensors to track the current
health and/or mental status of the patient 65 (FIG. 2), for
example, level of anxiety via pulse, voice, facial expres-
sions, skin conductance, muscle tension.

[0038] When the functionality of the psychiatric disor-
der treatment system 10 is in operation, the processor
12 is configured to execute the software 100 stored within
the memory 14, to communicate data to and from the
memory 14, and to generally control operations of the
computer 10 pursuant to the software 100. The psychi-
atric disorder treatment system 10 and the operating sys-
tem 22, in whole or in part, but typically the latter, are
read by the processor 12, perhaps buffered within the
processor 12, and then executed.

[0039] Whenthe psychiatricdisorder treatmentsystem
10 is implemented in software, as is shown in FIG. 1, it
should be noted that instructions for implementing the
psychiatric disorder treatment system 10 can be stored
on any computer-readable medium for use by or in con-
nection with any computer-related device, system, or
method. Such a computer-readable medium may, in
some embodiments, correspond to either or both the
memory 14 or the storage device 15 shown in FIG. 1. In
the context of this document, a computer-readable me-
dium is an electronic, magnetic, optical, or other physical
device or means that can contain or store a computer
program for use by or in connection with a computer-
related device, system, or method. Instructions for im-
plementing the psychiatric disorder treatment system 10
can be embodied in any computer-readable medium for
use by or in connection with the processor 12 or other
such instruction execution system, apparatus, or device.
Although the processor 12 has been mentioned by way
of example, such instruction execution system, appara-
tus, or device may, in some embodiments, be any com-
puter-based system, processor-containing system, or
other system that can fetch the instructions from the in-
struction execution system, apparatus, or device and ex-
ecute the instructions. In the context of this document, a
"computer-readable medium" can be any means that can
store, communicate, propagate, or transport the program
for use by or in connection with the processor 12 or other
such instruction execution system, apparatus, or device.
[0040] Such a computer-readable medium can be, for
example but not limited to, an electronic, magnetic, op-
tical, electromagnetic, infrared, or semiconductor sys-
tem, apparatus, device, or propagation medium. More
specific examples (a nonexhaustive list) of the computer-
readable medium would include the following: an electri-
cal connection (electronic) having one or more wires, a
portable computer diskette (magnetic), arandom access
memory (RAM) (electronic), a read-only memory (ROM)
(electronic), an erasable programmable read-only mem-
ory (EPROM, EEPROM, or Flash memory) (electronic),
an optical fiber (optical), and a portable compact disc
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read-only memory (CDROM) (optical). Note thatthe com-
puter-readable medium could even be paper or another
suitable medium upon which the program is printed, as
the program can be electronically captured, via for in-
stance optical scanning of the paper or other medium,
then compiled, interpreted or otherwise processed in a
suitable manner if necessary, and then stored in a com-
puter memory.

[0041] In an alternative embodiment, where the psy-
chiatric disorder treatment system 10 is implemented in
hardware, the psychiatric disorder treatment system 10
can be implemented with any or a combination of the
following technologies, which are each well known in the
art: a discrete logic circuit(s) having logic gates for im-
plementing logic functions upon data signals, an appli-
cation specific integrated circuit (ASIC) having appropri-
ate combinational logic gates, a programmable gate ar-
ray(s) (PGA), a field programmable gate array (FPGA),
etc.

[0042] Although not shown at FIG. 1, one or more pa-
tients 65 (FIG. 2) may be communicatively connected to
one or more of the 1/0 devices 16. Moreover, although
not shown at FIG. 1, one or more therapists 55 (FIG. 2)
may be communicatively connected to one or more of
the 1/0 devices 16. Note that in at least one embodiment
a therapist 55 need not be present, it being possible for
a patient 65 to employ the present invention for self-help.
In embodiments in which there is at least one patient 65
(FIG. 2) and at least one therapist 55 (FIG. 2), respec-
tively, communicatively connected to I/O devices 16, the
at least one patient 65 (FIG. 2) and the at least one ther-
apist 55 (FIG. 2) may be at the same or at different sites.
That is, although the I/O devices 16, the local interface
18, the processor 12, the storage device 15, and the
memory 14, including operating system 22 and software
100, are respectively shown as single blocks in FIG. 1,
any of these may represent one or more blocks thereof.
In particular, inasmuch as there may be multiple patients
65 (FIG. 2) and/or therapists 55 (FIG. 2) at multiple sites,
there may be multiple local interfaces 18 handling com-
munications by site, patient and/or therapist. Moreover,
one or more networks, including local area networks
(LANs), wide area networks (WANSs), and/or global com-
puter networks such as the Internet (also popularly
known as "the Web"), may mediate communication be-
tween any of the components shown in FIG. 1, or be-
tween any of the components shown in FIG. 1 and any
entity not explicitly shown in FIG. 1 (e.g., patient(s) 65
(FIG. 2) and/or therapist(s) 55 (FIG. 2)). As one example,
the invention may be carried out in the context of cloud
computing.

[0043] Referringto FIG. 2, this is a schematic diagram
illustrating functional blocks representing functionality
defined by the software 100 of FIG. 1, and interaction
with the software 100, in accordance with a first exem-
plary embodiment of the invention. In accordance with
the present embodiment, the software 100 includes a
patient communication module 110, a patient monitoring
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module 120, a hierarchy assembly module 130, a hier-
archy navigation module 140, and a memory storage
150. At FIG. 2, dots are shown next to the patient 65 and
the therapist 55 so as to imply presence in some embod-
iments of multiple patients 65 and/or multiple therapists
55 connected to the same psychiatric disorder treatment
system 10, in accordance with an embodiment of the
invention. Note that in at least one embodiment a thera-
pist 55 need not be present, it being possible for a patient
65 to employ the present invention for self-help.

[0044] The patientcommunication module 110 may in-
clude functionality for communicating with the patient 65.
As used herein, communication with the patient 65 may
include controlling the environment of the patient 65 dur-
ing playback of events. In accordance with one embod-
iment, such communication may be between the patient
65 and the therapist 55 or may be between the patient
65 and the psychiatric disorder treatment system 10. For
example, in one embodiment, the patient communication
module 110 may permit recording and playback of events
recounted by the patient 65 under the control of the ther-
apist 55 and/or under the control of the hierarchy assem-
bly module 130, the hierarchy navigation module 140, or
other portions of the software 100. Recording and play-
back of events as used herein may refer narrowly to the
literal recording and playback of events as recounted in
the voice and/or image of the patient 65, or may refer
more broadly to processed narratives or other such me-
dia content that is produced based on events recounted
by the patient 65, but that is not necessarily in the voice
and/or image of the patient 65, and that may moreover
contain supplemental tactile, haptic, olfactory, or other
such supplemental sensory content such as that which
is sometimes associated with virtual reality (VR). Record-
ing and playback of events as used herein may also refer
to recording of actual events experienced by the patient
and playback of stimuli extracted therefrom. For exam-
ple, in one embodiment, automated recording of every-
day experiences undergone by a patient wearing a port-
able monitor and a recording device might be carried out.
[0045] It should be noted that one embodiment of the
psychiatric disorder treatment system 10 is different from
VR in the sense that the treatment session in the embod-
iment employs events recounted by the patient 65,
whether those events are played back in the actual voice
and/or image of the patient 65 or whether processed nar-
ratives or other media content based on the events re-
counted by the patient 65 are played back to the patient
65, rather than a computer-simulated environment that
has been separately prepared or has otherwise not been
generated based on events recounted by the patient 65.
However, it should be noted that one embodiment of the
psychiatric disorder treatment system 10 may employ
tactile, haptic, olfactory, or other such supplemental sen-
sory content.

[0046] Furthermore,inanembodimentwhereitis proc-
essed narratives or other such media content based on
the events recounted by the patient 65 rather than the
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events themselves (or stimuli extracted from those
events) as actually experienced by the patient or as ac-
tually recounted in the voice and/or image of the patient
65 that are played back to the patient 65, the events em-
ployed during the treatment session could in such case
be said to have a virtual as well as an actual component.
That is, in some embodiments, there is no particular ob-
jection to use of sensory stimuli other than auditory or
visual stimuli or even use of certain technology associ-
ated with VR to create what may be a partially synthe-
sized environmentin which the patient may beimmersed,
but where this is done, the patient environment created
in accordance with embodiments of the presentinvention
will have been created based on the actual experiences
of the patient as recounted by the patient and will there-
fore benefit from input from the patient.

[0047] For example, a text-based communication
module 112 in one embodiment may permit communica-
tion with the patient 65 by means of a keyboard and dis-
play. Furthermore, an audiovisual communication mod-
ule 114 in one embodiment may permit communication
with the patient 65 by means of a webcam setup permit-
ting audiovisual communication through use of a micro-
phone, speaker, video camera, and display screen.
Moreover, a virtual reality communication module 116 in
one embodiment may permit communication with the pa-
tient 65 by means of tactile, haptic, olfactory, or other
such sensory contentintended to supplement text-based
and/or audiovisual content. Note that where the term
"VR" or "virtual reality" is employed in connection with
embodiments of the present invention, this is meant to
refer to use of sensory stimuli other than auditory or visual
stimuli to create a patient environment that may be par-
tially synthesized but that has nonetheless been created
based on the actual experiences of the patient as re-
counted by the patient, as distinguished from certain con-
ventional VR environments that are not based on the
actual experience of the patient but have instead been
created based onthe imagination of a computer program-
mer or based on a supposed generic narrative presumed
to apply to the patient but without the benefit of actual
input from the patient. It should be noted that there is no
requirement for use of "VR" in the present invention.
[0048] In general, communication with the patient 65
may be one-way (unidirectional) or two-way (bidirection-
al). In an embodiment in which communication is two-
way (bidirectional), this need not mean that communica-
tion occurs in both directions simultaneously. For exam-
ple, in some embodiments or at some times, the text-
based communication module 112 or the audiovisual
communication module 114 may permit simultaneous
two-way text-based or audiovisual communication, e.g.,
when the therapist 55 and the patient 65 are in direct
communication; but in other embodiments or at other
times, the text-based communication module 112 or the
audiovisual communication module 114 may only allow
one-way text-based or audiovisual communication, e.g.,
one-way communication from the patient 65 to the psy-
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chiatric disorder treatment system 10 during recording
of events, and one-way communication from the psychi-
atricdisorder treatment system 10 to the patient 65 during
playback of events. Where the virtual reality communi-
cation module 116 is present, it will typically be used dur-
ing playback of events.

[0049] In one embodiment in which the text-based
communication module 112 or the audiovisual commu-
nication module 114 employs a video screen placed in
front of the patient 65 to communicate with the patient
65, the video screen may be used by the psychiatric dis-
order treatment system 10 to display an image of a virtual
therapist, written instructions, and/or other interactive
media images that are intended to facilitate the experi-
ence of anxiety and/or sadness within the patient as rel-
evant to the particular patient problem. Moreover, in an
embodiment in which the text-based communication
module 112 or the audiovisual communication module
114 employs a headset worn by the patient 65 to com-
municate with the patient 65, the headset may be used
by the psychiatric disorder treatment system 10 to allow
the patient 65 to record audio descriptions of relevant
imagery material and to listen to audio material that cor-
responds to information provided on the video screen.
[0050] The patient monitoring module 120 may include
functionality for monitoring the mental state of the patient
65. Specifically, in one embodiment, by monitoring of
"mental state," it is meant that the level of anxiety or dis-
tress of the patient 65 is monitored. For example, the
patient monitoring module 120 might include a self-re-
porting module 122, an audiovisual module 124, and/or
a physiologic module 126.

[0051] Note thatthe term "mental state" as used herein
should be understood broadly to include not only qualities
and characteristics associated with mental function per
se, but also any of a wide range of qualities, character-
istics, and phenomena that might in other contexts be
associated with emotional state or even physiological
state. One representative example of what might in other
contexts be considered a physiological state but which
should in the context of the present invention be consid-
ered as a possible example of mental state would, for
example, be muscle tension, such as stiffness in the area
ofthe shoulders or neck, as such ostensibly physiological
phenomena might in some cases be associated with or
indicative of the mental state of the patient.

[0052] The self-reporting module 122, where present,
might allow the patient 65 to self-report what the patient
65 perceives to be his or her current mental state. For
example, the patient 65 might be asked to indicate his or
her current level of anxiety, stress, or distress at regular
intervals, e.g., every 2 minutes. Such self-reported indi-
cation of current mental state may, for example, be as
indicated on a subjective units of distress scale (SUDS).
Such a scale might, for example, contain a range from 1
to 10 and be in answer to a question such as, "How much
anxiety are you currently feeling?", where a response of
1 mightindicate "none at all" and a response of 10 might
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indicate "the worst imaginable anxiety". The self-report-
ing module 122 possesses functionality allowing the pa-
tient 65 to self-report current mental state by any of a
variety of methods including keyboard entry, joystick,
voice or other audible sign, or gesture or other visible
sign. Where self-reported mental state is monitored using
audio equipment to detect the spoken response of the
patient 65, voice recognition processing may be em-
ployed to convert the audible response of the patient 65
to data that is more readily converted into a mental state
metric. Where self-reported mental state is monitored us-
ing video equipment to detect the gesture or signed re-
sponse of the patient 65, image processing may be em-
ployed to convert the visible response of the patient 65
to data that is more readily converted into a mental state
metric.

[0053] The audiovisual monitoring module 124, where
present, might include a webcam setup or other such
equipment for monitoring the speech and/or facial ex-
pressions of the patient 65 and generating a mental state
metric based thereon.

[0054] Monitoring of the speech of the patient 65 by
the audiovisual monitoring module 124 may include mon-
itoring of the logical or emotional content of what the pa-
tient 65 says and/or may include monitoring of the way
in which the patient 65 produces speech. For example,
voice recognition and/or linguistic analysis may be em-
ployed during monitoring of the logical or emotional con-
tent of what the patient 65 says. Furthermore, audio sig-
nal processing may be carried out to monitor aspects of
the way in which the patient 65 produces speech, such
aspects including, for example, speech patterns, breath-
ing as it affects speech, whether speech is relaxed or
pressured, and tightness of vocal cords.

[0055] Monitoring of the facial expressions of the pa-
tient 65 by the audiovisual monitoring module 124 may
include image processing techniques that detect and an-
alyze facialreactions or other such changes in facial mus-
culature to determine the emotion or state of mind (here-
inafter "facial affect") of the patient 65.

[0056] The physiologic module 126, where present,
may include any of various sensors designed to measure
biological or physiological phenomena or parameters
correlatable to the emotion or state of mind of the patient
65. Especially suitable for monitoring by the physiologic
module 126 in the context of embodiments of the present
invention are phenomena indicative of nervousness,
stress, anxiety, distress, or similar emotional state. For
example, any of the biological or physiological parame-
ters typically measured during a so-called lie detector
test might be measured during monitoring of the patient
65 and received by the physiologic module 126 in the
context of embodiments of the present invention. Exam-
ples of such biological or physiological parameters that
may be measured through use of suitable sensors during
monitoring by the physiologic module 126 include breath-
ing, heart rate, blood pressure, other aspects of the car-
diovascular system, sweat gland activity (e.g., skin con-
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ductance), and muscle activity in areas such as the facial
muscles or other parts of body. For example, a physio-
logic module 126 in one embodiment might monitor heart
rate and/or skin conductance of the patient 65 through
use of a finger- or earlobe-clip probe or other suitable
monitoring device. Furthermore, the physiologic module
126 in some embodiments might monitor any of a wide
variety of other activities or phenomena that could pro-
vide clues to the therapist 55 regarding the mental state
of the patient 65. Such activities and phenomena include
various patient behaviors that might catch the attention
of a therapist during a conventional face-to-face session
with a patient. As one example, a sensor beneath a seat
cushion might be employed by the physiologic module
126 in one embodiment to monitor shifting around by the
patient 65 in his or her chair.

[0057] The patientmonitoring module 120 may further-
more include functionality for generating a mental state
metric indicative of the monitored mental state of the pa-
tient 65. The mental state metric may be a number or set
of numbers, a letter grade or set of letter grades, or any
other symbolic representation or set of representations
indicative of the mental state of the patient 65.

[0058] Where the patient 65 is monitored by the patient
monitoring module 120 in more than one way, it is pre-
ferred that the patient monitoring module 120 integrate,
compare, contrast, reconcile, or otherwise reflect the re-
sults of monitoring from the various means employed be-
fore generating a mental state metric indicative of the
mental state of the patient 65. For example, one embod-
iment might employ a self-reporting module 122, an au-
diovisual monitoring module 124, and a physiologic mod-
ule 126. Another embodiment might employ a physiologic
module 126 making use of multiple sensors to detect
multiple biological or physiological parameters. Still an-
other embodiment might employ an audiovisual monitor-
ing module 124 to monitor both the speech and the facial
affect of the patient 65. In such situations where multiple
measures of patient mental state are available, diver-
gences or inconsistencies between or among monitored
parameters, particularly as compared with self-reported
mental state as reported by the patient 65 by way of the
self-reporting module 122 (i.e., in an embodiment where
such a self-reporting module 122 is present), can provide
valuable clues as to the mental state of the patient 65.
For example, use of the audiovisual monitoring module
124 and/or the physiologic module 126 as a check on
patient mental state as self-reported by the patient 65 by
way of the self-reporting module 122 can help to uncover
any reporting bias or other calibration-like issues, espe-
cially those that are attributable to or would provide in-
sight regarding the mental state of the patient 65.
[0059] The hierarchy assembly module 130 may in-
clude functionality for assembling a treatment hierarchy
containing stimuli and associated indexing information.
Such hierarchy assembly functionality may for example
be employed during recording of events, recording of
events being as defined below. In one embodiment, the
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hierarchy assembly module 130 includes a parsing mod-
ule 132 and an indexing module 134.

[0060] The parsing module 132 in one embodiment
has functionality for extracting one or more stimuli from
an event. For example, an eventrecounted by the patient
may be parsed or divided into segments serving as stimuli
for later playback to the patient. Besides such segments,
other examples of classes of stimuli include media con-
tent, objects, locations, activities, people, smells, tastes,
lighting and other ambient conditions, and colors (e.g.,
camouflage).

[0061] The indexing module 134 in one embodiment
has functionality for associating with a stimulus the men-
tal state metric generated by the patient monitoring mod-
ule 120 at the time that the stimulus is being experienced
or recounted by the patient 65 and/or at the time that the
stimulus is being played back to the patient 65. The in-
dexing module 134 may alternatively or in addition have
functionality for associating with a stimulus, information
indicating the chronological or logical sequence of the
stimulus within the event as it was recounted by the pa-
tient 65. In one embodiment, stimuli 156 and associated
history 158 of mental state metric values and/or history
of times at which the stimuli were recorded and/or played
back (hereinafter "session history") are stored in the stor-
age device 15.

[0062] The hierarchy navigation module 140 may in-
clude functionality for navigating within the framework of
one or more treatment hierarchies. Such hierarchy nav-
igational functionality may for example be employed dur-
ing playback of events, playback of events being as de-
fined below. In one embodiment, the hierarchy navigation
module 140 includes a sequence module 142 and an
intensity module 144. In a preferred embodiment, the se-
quence module 142 has functionality for ordering stimuli
in a suitable sequence within a treatment hierarchy, or
adjusting the sequence of the stimuli within such a treat-
ment hierarchy, based on patient mental state and/or
session history. Specifically, the sequence module 142
in one embodiment might cause playback of a stimulus
to be repeated until it is determined that the patient 65
has habituated sufficiently to that stimulus. Similarly, in
a preferred embodiment, the intensity module 144 has
functionality for setting playback intensity of a stimulus
to a level expected to be suitable within a treatment hi-
erarchy, or adjusting the playback intensity of a stimulus
within such a treatment hierarchy, based on patient men-
tal state and/or session history. Specifically, the intensity
module 144 in one embodiment might cause playback
intensity for a stimulus to be set to increasingly higher
levels until it is determined that the patient 65 has habit-
uated sufficiently to that stimulus.

[0063] Although the hierarchy assembly module 130
has been described as having functionality for assem-
bling treatment hierarchies, and the hierarchy navigation
module 140 has been described as having functionality
for navigating within treatment hierarchies, in some em-
bodiments the hierarchy assembly module 130 and the
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hierarchy navigation module 140 may cooperate such
that navigation functionality is available to the hierarchy
assembly module 130 during hierarchy assembly and/or
hierarchy assembly functionality is available to the hier-
archy navigation module 140 during hierarchy naviga-
tion. For example, during recording of events in accord-
ance with a flowchart of FIG. 4, it may be advantageous
to employ hierarchy navigation functionality to navigate
within the framework of a treatment hierarchy as it is in
the progress of being assembled. Similarly, during play-
back of events in accordance with a flowchart of FIG. 5,
it may be advantageous to employ hierarchy assembly
functionality to further fill in and/or modify a treatment
hierarchy as it is in the process of being navigated.
[0064] Various types of data used during creation
and/or administration of treatment hierarchies may be
stored at the storage device 15 of FIG. 1, or even in the
memory 14. If stored within the memory 14, the memory
14 may have a memory storage 150. For example, the
memory storage 150 may contain patient communication
scripts 152, hierarchy assembly and navigation rules
154, recorded stimuli 156, and a patient monitoring his-
tory 158. In one embodiment, the therapist 55 can review
and/or modify the content of the scripts 152, rules 154,
stimuli 156, and monitoring/session history 158.

[0065] Referring to FIG. 3, this is a flowchart showing
a method for treating psychiatric disorders in accordance
with the first embodiment of the present invention. As
shown by block 510, the patient 65 is familiarized with
the technique employed by the psychiatric disorder treat-
ment system 10 of the present invention as well as with
the equipment used by the system 10. This step maybe
carried out entirely automatically, may be carried out en-
tirely manually, or may be carried out partially automat-
ically and partially manually. When carried out manually,
the system 10 may allow the therapist 55 to communicate
directly with the patient 65 by way of the text-based com-
munication module 112 and/or the audiovisual commu-
nication module 114. When carried out automatically,
scripts 152 stored in the memory storage 150, such as,
in the form of an interactive media program, might be
used by the system 10 to educate the patient 65 about
common reactions to trauma and PTSD as well as the
rationale for prolonged imaginal and in vivo exposure.
For example, communication with the patient 65 here
may take place through utilization of text and/or anima-
tion, and may include oral instructions to the patient 65
as well as feedback from the patient 65.

[0066] As shown by block 530, the patient 65 is guided
to create one or more exposure therapy hierarchies. In
the vernacular of the psychiatric disorder treatment sys-
tem 10, this is loosely referred to as "recording" of events.
This may be carried out entirely automatically, may be
carried out entirely manually, or may be carried out par-
tially automatically and partially manually. When carried
out manually, the system 10 may allow the therapist 55
to communicate directly with the patient 65 by way of the
text-based communication module 112 and/or the audi-
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ovisual communication module 114, at which time one
or more of prompting of the patient 65 torecount an event,
indexing and organization of stimuli into a hierarchy, and
storage of the hierarchy atthe memory storage 150 would
be carried out under the control of the therapist 55. When
carried out automatically, scripts 152 may be used to
prompt the patient 65 to recount an event under the con-
trol of the hierarchy assembly module 130, indexing and
organization of stimuli into a hierarchy may be carried
out under the control of the hierarchy assembly module
130, and the hierarchy may be stored at the database
150 under the control of the hierarchy assembly module
130.

[0067] When carried out partially automatically and
partially manually, processing may be as described for
automatic creation of exposure therapy hierarchies, ex-
cept that the therapist 55 would have the ability to over-
ride one or more automatic aspects of operation.
[0068] Forexample, in one embodiment, the hierarchy
assembly module 130 and/or the hierarchy navigation
module 140 may ordinarily operate automatically by us-
ing scripts 152 stored in the memory storage 150 to guide
the patient 65 during recording and playback of stimuli
pursuanttorules 154 stored in the memory storage. Sim-
ilarly, parsing and indexing of stimuli for creation of hier-
archies may ordinarily be carried out automatically by the
hierarchy assembly module 130. Moreover, adjustment
of sequence and intensity of stimuli for playback of hier-
archies may ordinarily be carried out automatically by the
hierarchy navigation module 140. However, where this
is the case, itis preferred that the therapist 55 be able at
any time to override such automatic functionality and
temporarily control or redirect hierarchy assembly or nav-
igation as carried out by the hierarchy assembly module
130 or the hierarchy navigation module 140.

[0069] For example, in a networked embodiment in
which a single therapist 55 oversees administration of
treatment to multiple patients 65, automated functionality
would allow a default setof scripts 152 as well as standard
rules 154 to be employed for hierarchy assembly and
navigation so as to free up the time of the therapist 55
where possible, while still allowing the therapist 55 to
fine-tune or otherwise adjust the scripts 152 and rules
154 as necessary for special cases. This allows the ther-
apist 55 to, for example, periodically redirect the focus
of the hierarchy assembly module 130 or the hierarchy
navigation module 140 to topics or events that the ther-
apist 55 wishes to dwell on at greater length or in greater
detail. For example, in one embodiment, automatic cre-
ation of hierarchies by the hierarchy assembly module
130 might be interrupted by the therapist 55 so as to
afford the therapist 55 a chance to confirm content of a
treatment hierarchy prior to use of that hierarchy to treat
the patient 65. Ability of the therapist 55 to interact with,
intervene in, or override automatic processing in some
embodiments makes it possible for the therapist 55 to
more closely supervise treatment and allows the thera-
pist 55 greater control over treatment administration.
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[0070] Furthermore, as shown by block 530, as the pa-
tient 65 is being prompted to recount an event, and stimuli
are being indexed by mental state metric and organized
into a hierarchy, this initial value of the mental state metric
for each stimulus can serve as a baseline against which
desensitization of the patient 65 with respect to that stim-
ulus can later be measured.

[0071] As shown by block 550, the patient 65 is guided
through a course of imaginal, in vivo, hybrid, or other type
of exposure therapy. In the vernacular of the psychiatric
disorder treatment system 10, this is loosely referred to
as "playback" of events. At this time, the psychiatric dis-
order treatment system 10 might control specific expo-
sure instructions and/or imagery material delivered to the
patient 65 during exposure therapy based on relevant
parameters representative of the reactions of the patient
65. For example, one or more sensors may be provided
to automatically detect a level of anxiety of the patient
65, with the psychiatric disorder treatment system 10
monitoring such sensors and controllably manipulating
the specific exposure instructions and/or imagery mate-
rial in correspondence thereto.

[0072] In one embodiment, at any of the foregoing
blocks 510, 530, 550, an alarm might be sent to the ther-
apist 55 or other party, with automatic processing option-
ally being suspended until the therapist 55 can respond,
in certain situations. In one embodiment, such situations
might include any time on demand by the patient 65,
when heart rate or other such physiologic indicator or
other mental state metric reaches a predetermined
threshold value, at critical points in stimulus recording or
playback, or at any other point where the judgment of a
therapist 55 is desirable, e.g., confirmation of the treat-
ment hierarchy created by the hierarchy assembly mod-
ule 130 prior to use of that hierarchy to treat the patient 65.
[0073] FIG. 4 is a flowchart of a method for recording
events experienced or recounted by a patient 65 and
organizing stimuli extracted from those events into a
treatment hierarchy as part of the method for treating
psychiatric disorders shown in the flowchart of FIG. 3.
Note that as used herein, "recording" may refer literally
to creation of an analog or digital record of events (or
stimuli extracted from events) as actually experienced
by the patient or as actually recounted in the voice and/or
image of the patient 65, or may refer more loosely to
creation of a logical or emotional narrative or other such
media content that has been produced based on the
events experienced or recounted by the patient 65. Fur-
thermore, note that the term "recording” as used herein
is not limited to such creation as carried out in the context
of imaginal treatment, in vivo treatment, hybrid treatment
(e.g., certain treatments employing VR technology), or
treatments not easily classified as imaginal or in vivo,
such as, for example, treatments employing ecological
momentary assessment. For example, "recording" as
used herein may refer to cataloging or noting of scenes
of events when specific exposure instructions are to be
used to guide the patient to enter such locations in the
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context of in vivo treatment or treatments employing ec-
ological momentary assessment. That is, whether treat-
ment is imaginal, in vivo, or something else, the patient
is made to experience orrecount an event, and exposure
therapy based on the experienced or recounted event is
administered to the patient, with the creation of a record
of the experienced or recounted event being referred to
loosely herein as "recording" regardless of whether the
record that is created is a literal record or is merely de-
rived from the experienced or recounted event.

[0074] As shown by block 531, the patient 65 is, for
example, prompted to describe an event. At this time,
the therapist 55 might prompt the patient 65 directly by
way of the patient communication module 110. Alterna-
tively or in addition, the hierarchy assembly module 130
may, in accordance with rules 154 stored in the memory
storage 150, use scripts 152 to prompt the patient 65 by
way of the patient communication module 110. Prompt-
ing of the patient 65 at this time preferably occurs by way
of the text-based communication module 112 or the au-
diovisual communication module 114 of the patient com-
munication module 110. For example, the patient 65
might be prompted to describe a traumatic experience
orally, at which time a microphone could be employed to
record the oral description of the patient 65, with prompt-
ing to elaborate as appropriate.

[0075] As shown by block 532, the patient monitoring
module 120 monitors the mental state of the patient 65
and generates a baseline mental state metric. During re-
cording of events experienced or recounted by the patient
65, the mental state metric generated by the patient mon-
itoring module 120 is referred to as a baseline mental
state metric since it will be used as a reference against
which to compare and monitor progress of the patient 65
during playback of events when treatment is adminis-
tered as described below with reference to FIG. 5.
[0076] Monitoring of the mental state of the patient 65
at this time may include self-reporting by way of the self-
reporting module 122, monitoring of speech and/or facial
affect by way of the audiovisual monitoring module 124,
and monitoring of any of various biological or physiolog-
ical phenomena by way of the physiologic module 126.
The mental state metric generated by the patient moni-
toring module 120 preferably reflects multiple measures
of patient mental state as measured independently in dif-
ferent ways by the patient monitoring module 120. The
patient monitoring module 120 stores the results of mon-
itoring and/or the mental state metric in the form of a
monitoring history 158 in the memory storage 150.
[0077] As shown by block 533, the mental state metric
generated by the patient monitoring module 120 is eval-
uated to determine whether the mental state of the patient
65 is within safe limits. In the event that the mental state
metric indicates that further recording of events might be
unsafe for the patient 65, the session is ended (block
543). Conversely, if the mental state metric is within safe
limits, processing proceeds.

[0078] Asshownbyblock 534, adetermination is made
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as to whether the amount of time set aside for the session
has expired. For example, to avoid overtiring the patient
65, a predetermined maximum amount of time might be
set in advance for the session. In the event that the time
set aside for the session has expired, the session is end-
ed at block 544. Conversely, if the time set aside for the
session has not yet expired, processing proceeds.
[0079] Within the safe limits employed for evaluation
of the mental state metric at block 533, there will in gen-
eral be a range of mental state metric values that can be
associated with various stimuli within the event being re-
counted by the patient 65. One goal of recording of events
in accordance with the flowchart of FIG. 4 is to develop
a treatment hierarchy containing a series of stimuli that
are respectively associated with a range of mental state
metric values. In particular, stimuli associated with men-
tal state metric values indicative of distress or anxiety on
the part of the patient 65 may be targeted for use during
event (stimulus) playback as described below with refer-
ence to FIG. 5. By assembling a hierarchy containing an
assortment of stimuli associated with a range of mental
state metric values, it will be possible during playback to
vary the environment of the patient 65 in such a way as
to foster habituation in accordance with the goals of ex-
posure therapy as intended by the therapist 55.

[0080] As shown by block 535, as the patient 65 is
prompted to recount an event by the patient communi-
cation module 110 and is monitored by the patient mon-
itoring module 120, the parsing module 132 of the hier-
archy assembly module 130 in one embodiment of the
present invention parses or divides the event being re-
counted by the patient 65 into one or more stimuli. Such
parsing may be carried out automatically by the parsing
module 132 in correspondence to changes in mental
state metric or passage of time, or in correspondence to
changes in topic as determined by linguistic analysis, for
example, or may be carried out manually with interven-
tion from the therapist 55.

[0081] Moreover, as shown by block 536, the indexing
module 134 of the hierarchy assembly module 130 in
such an embodiment associates with each such parsed
stimulus the mental state metric generated by the patient
monitoring module 120 at the time that the stimulus was
being recounted by the patient 65. This mental state met-
ric value is stored in the monitoring history 158 and pref-
erably integrates or otherwise reflects self-reported men-
tal state as monitored by way of the self-reporting module
122, mental state as indicated by speech and/or facial
affect as monitored by way of the audiovisual monitoring
module 124, and/or mental state as indicated by physi-
ological parameters as monitored by way of the physio-
logic module 126. In one embodiment, such information
associated with the stimulus by the indexing module 134
might alternatively or in addition include information in-
dicating the chronological or logical sequence of the stim-
ulus within the event as it was recounted by the patient
65. In the present embodiment, the hierarchy assembly
module 130 stores the stimuli 156 and associated index-
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ing information in the memory storage 150. Thus, the
hierarchy assembly module 130 in the present embodi-
ment is able to identify and extract the most salient stim-
ulus or stimuli from the event experienced or recounted
by the patient based on mental state metric value.
[0082] Asshownbyblock537,adeterminationis made
as to whether the stimuli 156 and associated indexing
information stored in the memory storage 150 by the hi-
erarchy assembly module 130 are sufficient to form a
treatment hierarchy. In some embodiments this determi-
nation might be made manually by the therapist 55. In
other embodiments, this determination might be made
automatically by the hierarchy assembly module 130. For
example, hierarchy assembly might be determined to be
complete when a sufficient number of stimuli 156 having
associated therewith a sufficiently wide range of mental
state metric values have been stored in the database
150. In the event that the stimuli 156 and associated in-
dexing information stored in the memory storage 150 are
sufficient to form a treatment hierarchy, processing for
recording of events is ended at block 549. Conversely,
if the stimuli 156 and associated indexing information
stored in the memory storage 150 are insufficient to form
atreatment hierarchy, processing proceeds to block 538.
[0083] As shown by block 538, subject matter to be
developed for completion of the treatment hierarchy is
identified, following which processing returns to block
531, where prompting of the patient 65 is carried out
based on the identified subject matter. Identification of
subject matter to be developed at block 538 may take
place in any of a number of ways. For example, in one
embodiment, subject matter to be developed might be
chosen manually through intervention of the therapist 55.
Alternatively or in addition, selection of subject matter for
development might take place by trial-and-error in ran-
dom or haphazard fashion using open-ended questions
that prompt the patient 65 to describe events that trouble
him or her. In another embodiment, linguistic analysis
might be employed to develop topics suggested by re-
sponses of the patient 65 during previous iterations of
the loop in the flowchart of FIG. 4.

[0084] FIG. 5 is a flowchart illustrating a method for
playing back events (or stimuli extracted from events)
recorded using the event recording method of FIG. 4 as
part of the treatment method of FIG. 3. Note that as used
herein, "playback" may refer literally to reproduction of
events (or stimuli extracted from events) actually expe-
rienced by the patient or a recording in the voice and/or
image of the patient 65, or may refer more loosely to
delivery to the patient 65 of a logical or emotional narra-
tive or other such media content that has been produced
based on an event experienced or recounted by the pa-
tient 65. Furthermore, note that the term "playback" as
used herein is not limited to such reproduction or delivery
as carried out in the context ofimaginal treatment, in vivo
treatment, hybrid treatment (e.g., certain treatments em-
ploying VR technology), or treatments not easily classi-
fied as imaginal or in vivo, such as, for example, treat-
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ments employing ecological momentary assessment.
For example, "playback" as used herein may refer to
guiding the patient to enter a location that is or that is
reminiscent of the scene of an event in the context of in
vivo treatment or treatments employing ecological mo-
mentary assessment. That is, whether treatment is im-
aginal, in vivo, or something else, the patient is made to
experience or recount an event, and exposure therapy
based on the experienced or recounted event is admin-
istered to the patient, with administration of this exposure
therapy based on the experienced or recounted event
being referred to loosely herein as "playback" regardless
of whether the exposure therapy that is administered in-
volves delivery of a literal record of the experienced or
recounted event or merely content that is derived there-
from.

[0085] As shown by block 551, a stimulus is played
back to the patient 65. Ifimaginal treatment is being car-
ried out, this playback of a stimulus may take the form of
reproduction of a recording in the voice and/or image of
the patient 65 as the stimulus was recorded in accord-
ance with the flowchart of FIG. 4, or this stimulus playback
may take the form of delivery to the patient 65 of a logical
or emotional narrative or other such media content that
has been constructed based on input from the patient
65, e.g., through use of voice recognition and linguistic
analysis processing, or by use of SUDS ratings, physio-
logic parameters, facial affect regognition and voice qual-
ity analyis, which are all indicators of anxiety levels. If in
vivo treatment is being carried out, this playback of a
stimulus may take the form of prompting to direct the
patient 65 to go to a location that is the same as or that
is reminiscent of the scene of a traumatic event experi-
enced by the patient 65, or to otherwise expose himself
or herself to objects, clothing, persons, smells, sounds,
pictures, lighting conditions, or other such stimuli that
evoke emotions related to the traumatic event. Note that
coping statements may also be communicated to the pa-
tient at this time in correspondence to monitored patient
mental state; e.g., such coping statements representing
guidance from the therapist 55 or system 100 for purpos-
es of encouraging or discouraging certain behaviors of
the patient.

[0086] Playback of the stimulus at block 551 is prefer-
ably carried out by way of the text-based communication
module 112 and/or audiovisual communication module
114, with supplemental sensory content optionally being
provided to the patient 65 at this time by way of the virtual
reality communication module 116, where present.
[0087] Furthermore, selection and/or adjustmentofthe
intensity of the stimulus that is played back to the patient
65 at this time may be carried out manually as a result
of intervention by the therapist 55, or such selection
and/or adjustment of intensity may be carried out auto-
matically under the control of the hierarchy navigation
module 140.

[0088] In one embodiment, in accordance with rules
154 stored in the memory storage 150, the sequence
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module 142 of the hierarchy navigation module 140 may
select, from among the stimuli 156 stored in the memory
storage 150, an stimulus 156 expected to be suitable
based on patient mental state and/or session history. For
example, because indexing of stimuli 156 by the hierar-
chy assembly module 130 in one embodiment may result
in stimuli 156 being associated with information indicating
mental state metric as well as logical or chronological
sequence, itis possible, in accordance with the rules 154,
for the hierarchy navigation module 140 to select an stim-
ulus 156 thatis expected to be suitable based on session
history and/or patient mental state. For example, the hi-
erarchy navigation module 140 might at this time select
the stimulus 156 that was most anxiety-producing for the
patient 65 as determined from the mental state metric
values associated with the stimuli 156. Note that the term
"sequence" as used herein specifically includes the pos-
sibility of repeated use of the same stimulus over and
over, such as, until it can be confirmed from the monitored
mental state metric that the patient has habituated to the
stimulus.

[0089] Similarly, in such an embodiment, in accord-
ance with rules 154 stored in the memory storage 150,
the intensity module 144 of the hierarchy navigation mod-
ule 140 may adjust the intensity of the stimulus 156 se-
lected by the sequence module 142 so as to cause play-
back intensity to be an intensity that is expected to be
suitable based on patient mental state and/or session
history. For example, because in one embodiment the
mental state of the patient 65 as monitored by the patient
monitoring module 120 is stored in the memory storage
150 and this mental state metric information is moreover
associated with stimuli 156, it is possible, in accordance
with the rules 154 , for the hierarchy navigation module
140 to adjust the intensity with which an stimulus 156 is
played back to the patient 65 so as to be an intensity that
is expected to be suitable based on session history and/or
patient mental state. Playback intensity as used herein
refers to any parameter affecting playback that can be
varied so as to increase or decrease the psychological
impact, particularly the level of anxiety or distress, that
playback of the stimulus has on the patient 65. Examples
of such parameters include audio volume, video contrast,
color saturation, frequency response or range, monaural
versus stereo, depth perception, field of view, closeup
versus wide-angle, presence or absence of VR or other
supplemental sensory stimuli, scene duration, or any of
various other parameters that tend to heighten or lessen
sensory impact. In the case of an in vivo session in which
scripts 152 are used to guide the patient 65 through the
steps of planning and implementing graduated exposure
to physical and/or sensory stimuliin the real environment,
such as, by going to a location reminiscent of an event
or that otherwise evokes distress, intensity might refer to
distance from the location in question, or length of time
present within the location in question, or whether the
patient is alone or accompanied by a close person. It
should be noted that such physical and/or sensory stimuli
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may also include objects, persons, sounds, smells, video
or still photos, looking in the mirror, or even touch and
taste stimuli.

[0090] As shown by block 552, as the stimulus 156 is
being played back to the patient 65, the patient monitoring
module 120 monitors the mental state of the patient 65
and generates a mental state metric.

[0091] Monitoring of the mental state of the patient 65
at this time may include self-reporting by way of the self-
reporting module 122, monitoring of speech and/or facial
affect by way of the audiovisual monitoring module 124,
and monitoring of any of various biological or physiolog-
ical phenomena by way of the physiologic module 126.
Although block 552 is for convenience shown as a single
block at a specific location in the flowchart of FIG. 5,
monitoring of the patient 65 may actually take place over
an extended period of time or at multiple points during
the method of the flowchart of FIG. 5. For example, the
patient 65 might be asked to indicate self-reported anx-
iety, stress, or distress level atregular time intervals, such
as at every 15 seconds, during event playback. Further-
more, the mental state metric generated by the patient
monitoring module 120 preferably reflects multiple meas-
ures of patient mental state as measured independently
in different ways by the patient monitoring module 120.
The patient monitoring module 120 stores the results of
monitoring and/or the mental state metric in the form of
a monitoring history 158 in the memory storage 150.
[0092] As shown by block 553, the mental state metric
generated by the patient monitoring module 120 is eval-
uated to determine whether the mental state ofthe patient
65 is within safe limits. In the event that the mental state
metric indicates that further playback of events might be
unsafe for the patient 65, the sessionis ended. Converse-
ly, if the mental state metric is within safe limits, process-
ing proceeds to block 554.

[0093] Asshownbyblock 554, a determinationis made
as to whether the amount of time set aside for the session
has expired. For example, to avoid overtiring the patient
65, a predetermined maximum amount of time might be
set in advance for the session. In the event that the time
set aside for the session has expired, the session is end-
ed. Conversely, if the time set aside for the session has
not yet expired, processing proceeds to block 555.
[0094] Asshownbyblock 555, a determinationis made
as to whether the patient 65 has habituated to the stim-
ulus 156 that is being played back to the patient 65. That
is, one goal of playback of events in accordance with the
flowchart of FIG. 5 is to administer a treatment hierarchy
designed to foster habituation in accordance with the
goals of exposure therapy as intended by the therapist
55. What is meant by habituation (also known as "fear
extinction") is that with repeated exposure the patient 65
becomes desensitized to the stimulus 156, such that the
emotional response is appreciably reduced. Habituation
can be determined by observing the value of the mental
state metric that is measured during playback at block
552 ofthe flowchartin FIG. 5. For example, as a particular
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stimulus 156 is played back repeatedly to a patient 65,
a therapist 55 might determine that a patient 65 had ha-
bituated when the mental state metric values stored in
the form of a monitoring history 158 indicate a consistent
trend indicative of steadily decreasing anxiety. As anoth-
er example, the therapist 55 may determine that the pa-
tient 65 had habituated when the mental state metric val-
ue measured at step 552 of the flowchart in FIG. 5 indi-
cates sufficient progress in desensitization relative to a
baseline mental state metric value measured during re-
cording of the stimulus 156 at block 532 of the flowchart
at FIG. 4. In one embodiment, the hierarchy navigation
module 140 may determine that the patient 65 has ha-
bituated to the stimulus 156 if the value of the mental
state metric measured during playback of the stimulus
156 at block 552 of the flowchart of FIG. 5 is less than or
equal to a predetermined fraction of the value of the base-
line mental state metric measured during recording of
the stimulus 156 at step 532 of the flowchart at FIG. 4.
[0095] In the event that it is determined at block 555
that the patient 65 has not yet habituated to the stimulus
156, processing proceeds to block 558. At block 558 of
the exemplary flowchart in FIG. 5, in accordance with
rules 154 stored in the memory storage 150, the intensity
module 144 optionally adjusts playback intensity to what
is expected to be a suitable level based on patient mental
state and/or session history before commencing another
loop through the flowchart of FIG. 5 from block 551. Con-
versely, if it is determined at block 555 that the patient
65 has habituated to the stimulus 156, processing pro-
ceeds to block 556.

[0096] Asshown byblock 556, adetermination is made
as to whether the patient 65 has habituated to the event
as a whole. That is, events recounted by the patient 65
during recording of events in accordance with the flow-
chart of FIG. 4 are parsed into stimuli 156 by the parsing
module 132, and these stimuli 156 are played back to
the patient 65 by the hierarchy navigation module 140
during playback of events in accordance with the flow-
chart of FIG. 5. In one embodiment, the hierarchy navi-
gation module 140 may determine that the patient 65 has
habituated to the event as a whole when the patient 65
has habituated sufficiently to the stimuli 156 that make
up that event. In another embodiment, the hierarchy nav-
igation module 140 might shuffle or otherwise randomly
select stimuli 156 for playback until all stimuli 156 making
up the event consistently yield mental state metric values
indicative of habituation. In yet another embodiment, the
hierarchy navigation module 140 might determine that
the patient 65 has habituated to the event when repeated
playback of stimuli 156 determined to be relevant based
on baseline mental state metric values consistently yields
mental state metric values indicative of habituation.
[0097] In the event that it is determined at block 556
that the patient 65 has not yet habituated to the event as
a whole, processing proceeds to block 557. As shown
by block 557 of the exemplary flowchart in FIG. 5, in ac-
cordance with rules 154 stored in the memory storage
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150, the sequence module 142 optionally selects a dif-
ferent stimulus 156 based on patient mental state and/or
session history. Thereafter, as shown by block 558, the
intensity module 144 optionally adjusts playback inten-
sity to what is expected to be a suitable level based on
patient mental state and/or session history, before com-
mencing another loop through the flowchart of FIG. 5
from block 551.

[0098] Conversely, if it is determined at block 556 that
the patient 65 has habituated to the event, processing
for playback of the eventis ended at block 569. If session
time has not yet expired, the therapist 55 or the hierarchy
navigation module 140 may select another event for play-
back to the patient 65, upon which playback of that event
may be carried out after returning to block 551 of the
flowchart of FIG 5.

[0099] The foregoing is merely one exemplary embod-
iment intended to demonstrate various aspects of the
present invention. A great many variations are possible,
these variations being within the scope of the invention
as set forth by the claims below.

[0100] For example, there is no particular limitation as
to where the various functional blocks shown in FIGS. 1
and 2 are located. Any of the functional blocks shown,
or subsets thereof, may be at the same or at different
sites. For example, in one embodiment, patient-related
data such as stimuli 156 and monitoring history 158, and
therapist-related data such as scripts 152 and rules 154
governing treatment, may be stored on a database at a
central server, and the patient communication module
110 may communicate with the patient 65 by way of mo-
bile telephone, personal digital assistant (PDA), laptop
computer, or other such portable or remote device.
[0101] Furthermore, processor(s) 12 and memory or
memories 14 for implementing the psychiatric disorder
treatment system 10 shown in FIG. 1 may be associated
with computer(s) used by the patient 65 and/or the ther-
apist 55. Moreover, any of various aspects of the psychi-
atric disorder treatment system 10 may alternatively or
in addition be implemented in the form of digital electronic
circuitry, computer hardware, firmware, software, or any
combination thereof. The psychiatric disorder treatment
system 10 may be implemented as a computer program
product. What is meant by a computer program product
is a computer program that has been tangibly embodied
in aninformation carrier, e.g., in amachine-readable stor-
age device or in a propagated signal, for execution by,
or to control the operation of, a communications process-
ing apparatus, e.g., a processing device, a computer, or
multiple computers. Such computer program may be writ-
ten in any form of programming language, including com-
piled, assembled, or interpreted languages. Further-
more, such computer program may be deployed in any
form, including as a stand-alone program or as a module,
component, subroutine, or other unit suitable for use in
acomputing environment. Moreover, such computer pro-
gram may be deployed for execution on one computer
or on multiple computers at one site or distributed across
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multiple sites and interconnected by a communication
network.

[0102] Moreover, notwithstanding that an extensive
psychiatric disorder treatment system 10 and software
100 have been shown in FIGS. 1 and 2 and described
with reference to one or more embodiments, there is no
particular objection to employment of any subset of the
system and/or functionalities to practice any of various
aspects of the present invention. In general, any suitable
computer system or suitable computer-implemented
technique may be employed to practice embodiments of
the invention. For example, various computer-imple-
mented techniques may be employed for generating con-
trol signals to any of various stimuli generators that may
be employed at the patient communication module 110,
or for receiving feedback from any of various input de-
vices that may be employed at the patient monitoring
module 120. As another example, any portion of the soft-
ware 100, e.g., any of various training techniques that
may be employed at block 510 of the flowchart of FIG.
3, may be implemented by way of a computer network,
such as a local area network (LAN), wide area network
(WAN), or a global computer network such as the Inter-
net. Furthermore, any portion of the software 100, e.g.,
any of various evaluative techniques that may be em-
ployed at the flowcharts of FIGS. 4 and 5 may be imple-
mented in whole or in part in the form of downloadable
software and/or data. Such downloadable software
and/or data may, for example, reside on one or more
servers on a network, and may be accessible by any
client computer or terminal capable and authorized for
such access (via, for example, a web browser). Once
downloaded, such a client computer or terminal might
then be employed to control any of various stimuli gen-
erators at the patient communication module 110, as well
as to gather responses from any of various monitoring
devices at the patient monitoring module 12, forexample.
To facilitate or expedite processing, such downloadable
computer software and/or data might be downloaded
once and reused over and over at the client computer or
terminal. Alternatively, such downloadable computer
software and/or data might be downloaded, e.g., via net-
work connection, for each individual treatment session
or as needed. In such case, all or any portion of the soft-
ware 100 might be executed at the server(s), with pro-
gram outputs being transmitted to the client computer or
terminal for interfacing with the 1/0O devices 16. Alterna-
tively, execution may take place locally at the client com-
puter or terminal after downloading. In such an embodi-
ment, by transmitting stimuli 156, monitoring history 158,
or other such patient-related data to another computer
on the network, this may make it easier for a therapist 55
at a remote location to monitor participation and progress
of the patient 65, such as, in real time or at regular inter-
vals. In some embodiments, the therapist 55 would not
only be able to monitor participation and progress of the
patient 65 but would also be able to modify treatment,
e.g., by changing the rules 154 governing treatment so
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astoaccommodate a specific patient 65 or circumstance.
[0103] Ability to implement remote treatment may be
especially useful for in vivo treatment in which scripts 152
are used to prompt the patient 65 to enter an environment
reminiscent of an event, or in which the patient feels un-
safe, or to otherwise approach stimuli that elicit distress.
For example, such scripts 152 or other such information
necessary for in vivo treatment might be downloaded to
a PDA, smart phone, palmtop device, personal music or
video player, laptop or notebook computer, or other such
portable or remote device in the possession of the patient
65 so as to permit the patient 65 to undergo in vivo ex-
posure therapy treatment by coming in contact with an
environment that is not necessarily close to the location
of a server at which various portions of the software 100
may reside or at which the therapist 55 may be present.
Such scripts 152 could then direct the patient 65 through
the steps of planning and implementing graduated expo-
sure to physical and/or sensory stimuli in the real envi-
ronment in accordance with the goals of in vivo exposure
therapy treatment as intended by the therapist 55.
[0104] Although recording of events in accordance
with the flowchart of FIG. 4 has been described as taking
place under the control of the hierarchy assembly module
130, and playback of events in accordance with the flow-
chart of FIG. 5 has been described as taking place under
the control of the hierarchy navigation module 140, in
some embodiments the hierarchy assembly module 130
and the hierarchy navigation module 140 may cooperate
such that navigation functionality is available to the hier-
archy assembly module 130 during hierarchy assembly
and/or hierarchy assembly functionality is available to
the hierarchy navigation module 140 during hierarchy
navigation. For example, during recording of events in
accordance with the flowchart of FIG. 4, it may be ad-
vantageous to employ hierarchy navigation functionality
to navigate within the framework of a treatment hierarchy
as it is in the progress of being assembled. Similarly,
during playback of events in accordance with the flow-
chart of FIG. 5, it may be advantageous to employ hier-
archy assembly functionality to further fill in and/or modify
a treatment hierarchy as it is in the process of being nav-
igated.

[0105] Although the present invention has been de-
scribed in terms of an example in which hierarchy as-
sembly takes place at the time of recording, in some em-
bodiments hierarchy assembly may take place atthe time
of playback, or at any time or times between the time of
recording and the time of playback. Furthermore, al-
thoughthe presentinvention has been described in terms
of an example in which an eventis divided or parsed into
stimuli, in some embodiments the stimuli need not be
literal fragments of the original event but may be derived
or synthesized from all or part of the event. That is, al-
thoughthe presentinvention has been described in terms
of an example in which adjustment of stimulus intensity
is separate and distinct from parsing of the event into
stimuli, in some embodiments the stimuli may be different

10

15

20

25

30

35

40

45

50

55

16

synthesized or derived versions of varying intensity of a
single event. For example, in one embodiment, such syn-
thesized or derived versions of varying intensity of a sin-
gle event might be employed for administration of a treat-
ment hierarchy in which increasingly higher-intensity ver-
sions of the same scenario are employed as the patient
successfully habituates to each successive version fol-
lowing as many repetitions as it takes for this to occur.
Note that, where present, such synthesized or derived
versions of varying intensity of a single event may be
assembled in advance and stored as synthesized or de-
rived stimuli 156 in the database 150, or such synthesized
or derived versions may be created as needed during
administration of treatment based on raw or literal event
fragments as stimuli 156 in the database 150.

[0106] Note that although one or more embodiments
described above may for convenience employ the sin-
gular or plural with reference to patient(s), therapist(s),
computer(s), network(s), or any of the components or
functional blocks shown in FIGS. 1 and 2, this is meant
to be representative only, and should not be interpreted
as a disclaimer of either the singular or plural.

[0107] As described above, embodiments of the
present invention provide a device, system, and method
for treatment of psychiatric disorders. Embodiments of
the present invention as described above make it possi-
ble to effectively deliver exposure therapy, including im-
aginal and/or in vivo treatment, for PTSD or other anxiety
disorders or stress-based problems in the context of a
psychiatric disorder treatment system implemented by
way of a local computer machine, the Internet, or a port-
able computing device. For example, embodiments of
the present invention make it possible to guide a patient
through a complete, multi-session course of treatment
for PTSD, including psychoeducation, treatment ration-
ale, coping self-statement, and imaginal and in vivo ex-
posure.

[0108] Furthermore, while embodiments of the present
invention permit administration of treatment in primary
care or mental health specialty settings with intervention
or direction by a therapist, embodiments of the present
invention also permit self-administration, e.g., in a pre-
clinical context, in which a patient accesses the system
independently without the need for intervention from a
therapist. Automation of aspects of exposure therapy in
accordance with embodiments of the present invention
may help reduce barriers to dissemination of exposure
therapy, especially where patients would rather self-ad-
minister than see a therapist, or where patients have no
objection to obtaining treatment from a therapist but there
are a limited number of therapists available. By permitting
access to exposure therapy outside the specialty mental
health clinic, embodiments of the present invention ad-
dress most of the barriers identified by Hoge et al at and
facilitate widespread dissemination of exposure therapy
for PTSD, for example. For reference, these barriers can
be found in the following article: Hoge, C. W., Castro, C.
A., Messer, S. C., McGurk, D., Cotting, D. I., & Koffman,
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R. L. (2004). Combat Duty in Iraq and Afghanistan, Men-
tal Health Problems, and Barriers to Care. New England
Journal of Medicine, 351(1), 13-22.

[0109] Besides making it possible for a patient to re-
ceive treatment with little or no intervention from a ther-
apist, embodiments of the present invention may further
improve efficiency by allowing a therapist to treat multiple
patients at once, or by allowing patients to receive treat-
ment at a location or multiple locations that are distant
from therapists. For example, complete or partial auto-
mation in some embodiments of such tasks as hierarchy
assembly and hierarchy navigation can greatly reduce
the amount of time a therapist must spend with a patient,
increase the number of patients who can be treated, and
improve quality and consistency of the therapy that is
delivered. For example, a fully self-help embodiment of
the present invention makes it possible to provide treat-
ment privately and without stigma.

[0110] Moreover, various computer-implemented fea-
tures of embodiments of the invention as described
above may provide one or more advantages as com-
pared with conventional exposure therapy. For example,
various types of multimedia content, such as, but not lim-
ited to, video, audio, animation, graphics, and text, may
be employed. For example, such content may be advan-
tageously employed during an introductory or education-
al session in which the patient is familiarized with the
technique and equipment. Further, the program will en-
able clinical decisions to be guided by an array of param-
eters indicative of patients’ mental state, including phys-
iological and behavioral measures in addition to conven-
tionally used self-reported ratings of distress, which have
the potential to enhance the clinical utility of exposure
therapy delivered by computer as compared to that de-
livered by therapists.

[0111] In some embodiments, ability of a patient to ac-
cess the psychiatric disorder treatment system remotely,
such as, by way of a network such as the Internet, may
be facilitated by implementing the system in the context
of a portable computing device. Such a portable comput-
ing device may take the form of a smart phone, palmtop
device, personal music or video player, laptop or note-
book computer, or portable gaming console. For exam-
ple, implementation of the system in the context of such
a portable computing device will permit portable or re-
mote monitoring and guiding for in vivo treatment in which
the patientis prompted to enter alocation thatis the scene
of or thatis reminiscent of the scene of a traumatic event.
Forexample, palmtop versions of the system can provide
a portable and easily disseminated means of delivering
an effective PTSD treatment.

[0112] Forexample, in one embodiment, monitoring of
the patient might be carried out by having the patient
might wear an actigraph or actimetry sensor, this being
a wristwatch-like device capable of being worn on the
arm orleg formeasuring motion. Such an actigraph would
be useful for monitoring wake/sleep cycles or phases of
sleep as indicative of patient mental state. This might be
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particularly helpful in a situation where the imaginal ma-
terial employed is associated with nightmares experi-
enced by the patient.

[0113] When the patient is not in the presence of the
therapist, implementation of a patient communication
module and a patient monitoring module make it possible
for the therapist to communicate with and monitor the
mental state of the patient. In some embodiments, the
improved monitoring and real-time data input from the
patient 65, such as, in the form of self-reported anxiety
level, speech and facial analysis, and/or physiological
data, may provide a better indication of the mental state
of the patient than the therapist would have during a con-
ventional therapy session. For example, because em-
bodiments of the present invention may monitor speech,
facial affect, and/or any of various biological or physio-
logical parameters, alone or in combination with SUDS
or other self-reported distress level, treatment decisions
during administration of exposure therapy may be made
more accurately and permit faster or better habitation
than is the case conventionally. In particular, supple-
menting of self-reported distress level with other meas-
ures of patient mental state not as prone to problems of
variability among patients or various reporting biases
makes it possible in some embodiments for the system
to provide superior evaluation of patient mental state.
Moreover, because the system makes it possible to base
treatment decisions on mental state metric values that
integrate or otherwise reflect the mental state of the pa-
tient as measured in a plurality of ways, more accurate
evaluation of patient mental state is permitted. In addi-
tion, portable monitoring of patient state used during in
vivo exposure may be extended to collect data on stress
responses in daily life as indices of clinical improvement
that might be incorporated in clinical decision making,
assessment of treatment outcome and to aid investiga-
tions into mediators treatment change.

[0114] Moreover, unlike conventional computer-imple-
mented treatment systems employing content created
based on the imagination of a computer programmer or
based on a supposed generic narrative presumed to ap-
ply to the patient, because the exposure therapy that is
administered in some embodiments of the presentinven-
tion is created based on actual input from the patient,
treatment in accordance with such embodiments can be
expected to be more effective because it is specific to
what the patient actually experienced.

[0115] Furthermore, some embodiments of the
present invention may provide other benefits and advan-
tages. Note, however, that the present invention is not
intended to be limited to a device, system, or method that
must satisfy one or more of any stated objects or features
of the invention.

[0116] Modifications and substitutions by one of ordi-
nary skill in the art are considered to be within the scope
of the present invention, which is not to be limited except
by the following claims. It should be emphasized that the
above-described embodiments of the present invention
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are merely possible examples ofimplementations, mere-
ly set forth for a clear understanding of the principles of
the invention. Many variations and modifications may be
made to the above-described embodiments of the inven-
tion.

Claims

1. A system for treating a patient having a psychiatric
disorder, the system comprising:

a memory (14); and

a processor (12), characterized by the proces-
sor being configured by the memory to perform
the steps of:

recording an event experienced by the pa-
tient being recounted by the patient;
parsing (535) the event into a plurality of
stimuli for subsequent playback to the pa-
tient;

generating (536) a mental state metric for
each of the one or more stimuli, wherein
each mental state metric is indicative of a
mental state of the patient at a time when
an associated stimulus was being recount-
ed; and

controlling a sensory environment of the pa-
tient so as to administer exposure therapy
to the patient by causing a selected one of
the stimuli to be played back (551) to the
patient one or more times;

wherein a mental state of the patient is moni-
tored (552) as the selected one of the stimuli is
played back one or more times during adminis-
tration of the exposure therapy to the patient;
and

the exposure therapy that is administered to the
patient is varied in correspondence to the mon-
itored mental state of the patient by selecting
(569) a different one of the stimuli for subse-
quent play back to the patient based on the mon-
itored mental state of the patient.

2. A system according to claim 1 comprising:

patientinterface means for providing or directing
visual and audio exposure; and

sensor means for sensing a level of patient anx-
iety or distress

3. Asystemaccording to claim 1 wherein the processor
is configured by the memory to perform the steps of:

associating, with each of the stimuli on which
the exposure therapy is based, a first mental
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1.

state metric value representative of the moni-
tored mental state of the patient when the patient
recounted the stimulus; and

associating, with each of the stimuli on which
the exposure therapy is based, a second mental
state metric value representative of the moni-
tored mental state of the patient when the expo-
sure therapy based on the stimulus was admin-
istered to the patient.

A system according to claim 3 wherein the controlled
sensory environment is an imaginal environmentim-
plemented by playing back a recording in the voice
and/or image of the patient.

A system according to claim 3 wherein the controlled
sensory environment is an in vivo environment im-
plemented through use of a portable computing de-
vice that guides the patient to approach and be ex-
posed to at least one of the stimuli.

A system according to claim 3 wherein the monitor-
ing for the firstand second mental state metric values
includes monitoring of self-reported mental state.

A system according to claim 3 wherein the monitor-
ing for the firstand second mental state metric values
includes monitoring of speech.

A system according to claim 3 wherein the monitor-
ing for the firstand second mental state metric values
includes monitoring of facial affect.

A system according to claim 3 wherein the monitor-
ing for the firstand second mental state metric values
includes monitoring of at least one biological or phys-
iological characteristic at least one species chosen
from among the group consisting of breathing, heart
rate, blood pressure, peripheralresistance, skin tem-
perature, skin conductance, sweat gland activity, fa-
cial electromyographic response, peripheral muscle
activity, restlessness, and shifting in chair.

A system according to claim 3 wherein the processor
is furthermore configured by the memory to perform
the step of:

delivering coping statements to the patient in
correspondence to the second mental state met-
ric value.

The system of claim 1, configured to store a psychi-
atric disorder treatment data structure stored on the
memory, the data structure comprising:

a plurality of stimuli parsed from an event re-
counted by a patient; and
a history of mental state metric values respec-
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tively associated with the stimuli;

wherein the mental state metric values respectively
indicate monitored mental state of the patient during
the recounting of the event by the patient and during
at least one instance when at least one of the stimuli
was used to administer exposure therapy to the pa-
tient.

A computer-readable medium having stored thereon
computer-executable instructions for configuring a
processor to perform the steps of:

monitoring a mental state of a patient;
recording an event being recounted by the pa-
tient;

parsing the event into a plurality of stimuli;
controlling a sensory environment of the patient
so as to administer exposure therapy to the pa-
tient based on at least one of the stimuli;
associating, with each of the stimuli on which
the exposure therapy is based, a first mental
state metric value representative of the moni-
tored mental state of the patient when the patient
recounted the stimulus; and

associating, with each of the stimuli on which
the exposure therapy is based, a second mental
state metric value representative of the moni-
tored mental state of the patient when the expo-
sure therapy based on the stimulus was admin-
istered to the patient.

A computer-readable medium according to claim 12
wherein the controlled sensory environment is an
imaginal environment implemented by playing back
a recording in the voice and/or image of the patient.

Patentanspriiche

1.

System zur Behandlung eines Patienten mit einer
psychiatrischen Stérung, wobei das System Folgen-
des umfasst:

einen Arbeitsspeicher (14) und

einen Prozessor (12), dadurch gekennzeich-
net, dass der Prozessor vom Arbeitsspeicher
konfiguriert wird, um die folgenden Schritte
durchzufihren:

Aufzeichnen eines vom Patienten erlebten
Ereignisses, das vom Patienten erzahlt
wird;

Parsen (535) des Ereignisses in eine Viel-
zahl von Stimuli zur anschlielenden Wie-
dergabe an den Patienten;

Erzeugen (536) einer Geisteszustandsme-
trik fur jeden des einen oder der mehreren
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Stimuli,

worin jede Geisteszustandsmetrik einen
Geisteszustand des Patienten zu einem
Zeitpunkt angibt, als ein zugeordneter Sti-
mulus erzahlt wurde; und

Steuern einer sensorischen Umgebung des
Patienten, um dem Patienten eine Exposi-
tionstherapie zuzufiihren, indem bewirkt
wird, dass ein ausgewahlter einer der Sti-
muli dem Patienten einmalig oder mehr-
mals wiedergegeben wird (551);

worin ein Geisteszustand des Patienten Uber-
wacht (552) wird, wahrend dem Patienten der
ausgewahlte eine der Stimuli wahrend der Zu-
fuhr der Expositionstherapie einmalig oder
mehrmals wiedergegeben wird; und

die Expositionstherapie, die dem Patienten zu-
gefiihrt wird, entsprechend des Uberwachten
Geisteszustandes des Patienten variiert wird,
indem ein anderer einer der Stimuli zur anschlie-
Renden Widergabe an den Patienten auf Basis
des liberwachten Geisteszustandes des Patien-
ten ausgewahlt (569) wird.

System nach Anspruch 1, umfassend:

Patientenschnittstellenmittel, um eine visuelle
und auditive Exposition bereitzustellen oder zu
lenken; und

Sensormittel, um einen Angst- oder Bedrang-
niszustand des Patienten abzuflhlen.

System nach Anspruch 1, worin der Prozessor vom
Arbeitsspeicher konfiguriert wird, um die folgenden
Schritte durchzufiihren:

Zuordnen eines ersten Geisteszustandsmetrik-
wertes, welcher den Uberwachten Geisteszu-
stand des Patienten zu dem Zeitpunkt reprasen-
tiert, als der Patient den Stimulus erzéhlte, zu
jedem der Stimuli, auf welchen die Expositions-
therapie basiert; und

Zuordnen eines zweiten Geisteszustandsmet-
rikwertes, welcher den (iberwachten Geisteszu-
stand des Patienten zu dem Zeitpunkt reprasen-
tiert, als dem Patienten die auf dem Stimulus
basierende Expositionstherapie zugefiihrt wur-
de, zu jedem der Stimuli, auf welchen die Expo-
sitionstherapie basiert.

System nach Anspruch 3, worin die gesteuerte sen-
sorische Umgebung eine imagindre Umgebung ist,
welche implementiert wird, indem eine Aufzeich-
nung der Stimme und/oder des Bildes des Patienten
wiedergegeben wird.

System nach Anspruch 3, worin die gesteuerte sen-
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sorische Umgebung eine In-vivo-Umgebungist, wel-
che mittels Verwendung einer tragbaren Rechenvor-
richtung implementiert ist, welche den Patienten an-
leitet, zumindest einem Stimulus zu begegnen und
ausgesetzt zu werden.

System nach Anspruch 3, worin das Uberwachen
hinsichtlich des ersten und des zweiten Geisteszu-
standsmetrikwertes das Uberwachen des selbst ein-
geschéatzten Geisteszustandes umfasst.

System nach Anspruch 3, worin das Uberwachen
hinsichtlich des ersten und des zweiten Geisteszu-
standsmetrikwertes das Uberwachen der Sprache
umfasst.

System nach Anspruch 3, worin das Uberwachen
hinsichtlich des ersten und des zweiten Geisteszu-
standsmetrikwertes das Uberwachen des Gesichts-
ausdruckes umfasst.

System nach Anspruch 3, worin das Uberwachen
hinsichtlich des ersten und des zweiten Geisteszu-
standsmetrikwertes das Uberwachen zumindest ei-
ner biologischen oder physiologischen Eigenschaft
zumindest einer Art umfasst, welche aus der Gruppe
bestehend aus Atmung, Herzfrequenz, Blutdruck,
peripherem Widerstand, Hauttemperatur, Hautlei-
tung, Schweildriisenaktivitat, faszialer elektromyo-
graphischer Reaktion, peripherer Muskelaktivitat,
Unruhe und Hin- und Herbewegen auf dem Stuhl
ausgewahlt ist.

System nach Anspruch 3, worin der Prozessor vom
Arbeitsspeicher ferner konfiguriert wird, um den fol-
genden Schritt durchzufiihren:

Ubermitteln von Bewéltigungsaussagen an den
Patienten gemal dem zweiten Geisteszu-
standsmetrikwert.

System nach Anspruch 1, welches konfiguriert ist,
um eine im Arbeitsspeicher gespeicherte Daten-
struktur fiir die Behandlung einer psychiatrischen
Stérung zu speichern, wobei die Datenstruktur Fol-
gendes umfasst:

eine Vielzahl von Stimuli, welche aus einem Er-
eignis geparst werden, welches von einem Pa-
tienten erzahlt wird; und

einen Verlauf von Geisteszustandsmetrikwer-
ten, welche jeweils den Stimuli zugeordnet sind;

worin die Geisteszustandsmetrikwerte jeweils einen
Uberwachten Geisteszustand des Patienten wah-
rend des Erzdhlens des Ereignisses und wahrend
zumindest einer Situation angeben, in welcher zu-
mindest einer der Stimuli verwendet wurde, um dem
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Patienten eine Expositionstherapie zuzufiihren.

Computerlesbares Medium, auf welchem compute-
rausfihrbare Befehle gespeichert sind, um einen
Prozessor zu konfigurieren, die folgenden Schritte
durchzufiihren:

Uberwachung eines Geisteszustandes eines
Patienten;

Aufzeichnen eines Ereignisses, welches vom
Patienten erzahlt wird;

Parsen des Ereignisses in eine Vielzahl von Sti-
muli;

Steuern einer sensorischen Umgebung des Pa-
tienten, um dem Patienten auf Basis zumindest
eines der Stimuli eine Expositionstherapie zu-
zufithren;

Zuordnen eines ersten Geisteszustandsmetrik-
wertes, welcher den Uberwachten Geisteszu-
stand des Patienten reprasentiert, als der Pati-
ent den Stimulus erzahlte, zu jedem der Stimuli,
auf welchem die Expositionstherapie basiert;
und

Zuordnen eines zweiten Geisteszustandsmet-
rikwertes, welcher den (iberwachten Geisteszu-
stand des Patienten reprasentiert, als dem Pa-
tienten die auf dem Stimulus basierende Expo-
sitionstherapie zugefihrt wurde, zu jedem der
Stimuli, auf welchem die Expositionstherapie
basiert.

Computerlesbares Medium nach Anspruch 12, wo-
rin die gesteuerte sensorische Umgebung eine ima-
gindre Umgebung ist, welche implementiert wird, in-
dem eine Aufzeichnung der Stimme und/oder des
Bildes des Patienten wiedergegeben wird.

Revendications

1.

Systéme destiné a traiter un patient présentant un
trouble psychiatrique, le systéeme comprenant :

une mémoire (14) ; et

un processeur (12), caractérisé en ce que le
processeur est configuré, par la mémoire, de
maniére a mettre en oeuvre les étapes ci-des-
sous consistant a :

enregistrer un événement ressenti par le
patient, lequel est relaté par le patient ;
décomposer (535) I'événement en une plu-
ralité de stimuli, en vue d’'une écoute sub-
séquente par le patient ;

générer (536) une mesure d’état mental
pour chacun dudit un ou desdits plusieurs
stimuli, dans lequel chaque mesure d’état
mental est représentative d’'un état mental
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du patient a un instant ou un stimulus asso-
cié est relaté ; et

commander un environnement sensoriel du
patient de fagon a administrer une thérapie
par exposition au patient, en amenant un
stimulus sélectionné parmi les stimuli a étre
réécouté (551) par le patient une ou plu-
sieurs fois ;

dans lequel un état mental du patient est sur-
veillé (552) amesure que le stimulus sélectionné
parmi les stimuli est réécouté une ou plusieurs
fois au cours de I'administration de la thérapie
par exposition au patient ; et

dans lequel la thérapie par exposition qui est
administrée au patient est modifiée en fonction
de I'état mental surveillé du patient, en sélec-
tionnant (569) un stimulus différent parmi les sti-
muli en vue d’'une réécoute subséquente par le
patient sur la base de I'état mental surveillé du
patient.

2. Systéme selon la revendication 1, comprenant :

un moyen d’interface avec le patient destiné a
fournir ou a diriger une exposition visuelle et
audio ; et

un moyen de capteur pour détecter un niveau
d’anxiété ou de détresse du patient.

Systeme selon larevendication 1, dans lequel le pro-
cesseur est configuré, par la mémoire, de maniére
amettre en oeuvre les étapes ci-dessous consistant
a:

associer, a chacun des stimuli sur lesquels est
basée la thérapie par exposition, une premiére
valeur de mesure d’état mental représentative
de I'état mental surveillé du patient lorsque le
patient a relaté le stimulus ; et

associer, a chacun des stimuli sur lesquels est
basée la thérapie par exposition, une seconde
valeur de mesure d’état mental représentative
de I'état mental surveillé du patient lorsque la
thérapie par exposition basée sur le stimulus a
été administrée au patient.

Systeme selon la revendication 3, dans lequel I'en-
vironnement sensoriel commandé est un environne-
ment imaginal mis en oeuvre par I'écoute d’'un en-
registrement de la voix et/ou de 'image du patient.

Systeme selon la revendication 3, dans lequel I'en-
vironnement sensoriel commandé est un environne-
ment in vivo mis en oeuvre en utilisant un dispositif
informatique portatif qui guide le patient afin qu’il
s’approche d’au moins I'un des stimuli, et qu’il soit
exposé a au moins l'un des stimuli.

10

15

20

25

30

35

40

45

50

55

21

EP 2 310 081 B1

6.

10.

1.

12.

40

Systéme selon la revendication 3, dans lequel I'éta-
pe de surveillance des premiére et seconde valeurs
de mesure d’état mental consiste a surveiller un état
mental auto-déclaré.

Systéme selon la revendication 3, dans lequel I'éta-
pe de surveillance des premiére et seconde valeurs
de mesure d’état mental consiste a surveiller le dis-
cours.

Systéme selon la revendication 3, dans lequel I'éta-
pe de surveillance des premiére et seconde valeurs
de mesure d’état mental consiste a surveiller I'affect
du visage.

Systéme selon la revendication 3, dans lequel I'éta-
pe de surveillance des premiére et seconde valeurs
de mesure d’état mental consiste a surveiller au
moins une caractéristique biologique ou physiologi-
que d’au moins un type choisi parmi le groupe cons-
titué par la respiration, la fréquence cardiaque, la
tension artérielle, la résistance périphérique, la tem-
pérature cutanée, la conductance cutanée, I'activité
des glandes sudoripares, la réponse électro-myo-
graphique du visage, I'activité musculaire périphéri-
que, l'agitation, et un changement de posture.

Systéme selon la revendication 3, dans lequel le pro-
cesseur est en outre configuré, par la mémoire, de
maniére a mettre en oeuvre I'étape ci-dessous con-
sistant a :

délivrer des déclarations d’adaptation au patient
en fonction de la seconde valeur de mesure
d’état mental.

Systéme selon la revendication 1, configuré de ma-
niére a stocker une structure de données de traite-
ment de troubles psychiatriques stockée dans la mé-
moire, la structure de données comportant :

une pluralité de stimulidécomposés a partird’un
événement relaté par un patient ; et

un historique de valeurs de mesure d’état mental
respectivement associées aux stimuli ;

dans lequel les valeurs de mesure d’état mental in-
diquent respectivement un état mental surveillé du
patient lorsque I'événement est relaté par le patient
et au cours d’au moins un cas ou au moins I'un des
stimuli a été utilisé en vue d’administrer la thérapie
par exposition au patient.

Support lisible par ordinateur dans lequel sont stoc-
kées des instructions exécutables par ordinateur
pour configurer un processeur de maniere a mettre
en oeuvre les étapes ci-dessous consistant a :
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surveiller un état mental d’'un patient ;
enregistrer un événement relaté par le patient ;
décomposer I'événement en une pluralité de
stimuli ;

commander un environnement sensoriel du pa-
tient de maniére a administrer une thérapie par
exposition au patient sur la base d’au moins 'un
des stimuli ;

associer, a chacun des stimuli sur lesquels est
basée la thérapie par exposition, une premiére
valeur de mesure d’état mental représentative
de I'état mental surveillé du patient lorsque le
patient a relaté le stimulus ; et

associer, a chacun des stimuli sur lesquels est
basée la thérapie par exposition, une seconde
valeur de mesure d’état mental représentative
de I'état mental surveillé du patient lorsque la
thérapie par exposition basée sur le stimulus a
été administrée au patient.

13. Support lisible par ordinateur selon la revendication
12, dans lequel I'environnement sensoriel comman-
dé estun environnement imaginal mis en oeuvre par
la lecture d’'un enregistrement de la voix et/ou de
limage du patient.
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