MISSOURI
E Missouri University of Science and Technology

Scholars' Mine

\(;V%Tkpsuter Science Faculty Research & Creative Computer Science

26 Feb 2015

Systems and Methods for Diagnosis and Treatment of Psychiatric
Disorders

Ganesh Gopalakrishna

Sriram Chellappan
Missouri University of Science and Technology, chellaps@mst.edu

Follow this and additional works at: https://scholarsmine.mst.edu/comsci_facwork

O‘ Part of the Computer Sciences Commons

Recommended Citation

G. Gopalakrishna and S. Chellappan, "Systems and Methods for Diagnosis and Treatment of Psychiatric
Disorders," U.S. Patents, Feb 2015.

This Patent is brought to you for free and open access by Scholars' Mine. It has been accepted for inclusion in
Computer Science Faculty Research & Creative Works by an authorized administrator of Scholars' Mine. This work
is protected by U. S. Copyright Law. Unauthorized use including reproduction for redistribution requires the
permission of the copyright holder. For more information, please contact scholarsmine@mst.edu.


http://www.mst.edu/
http://www.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/comsci_facwork
https://scholarsmine.mst.edu/comsci_facwork
https://scholarsmine.mst.edu/comsci
https://scholarsmine.mst.edu/comsci_facwork?utm_source=scholarsmine.mst.edu%2Fcomsci_facwork%2F965&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/142?utm_source=scholarsmine.mst.edu%2Fcomsci_facwork%2F965&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsmine@mst.edu

US 20150056595A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2015/0056595 A1

GOPALAKRISHNA et al. (43) Pub. Date: Feb. 26, 2015
(54) SYSTEMS AND METHODS FOR DIAGNOSIS (52) US.CL
AND TREATMENT OF PSYCHIATRIC CPC oottt G09B 7/00 (2013.01)
DISORDERS USPC ottt 434/322
(71) Applicant: The Curators of the University of
Missouri, Columbia, MO (US) 57 ABSTRACT
(72)  Inventors: Ganesh.GOPALAKRIS.HNA, A device for diagnosing and treating psychiatric disorders is
Columbia, MO (US); Sriram . - . .
CHELLAPPAN. Rolla. MO (US described. The device may be configured to provide a graphi-
» ROTa, Us) cal user interface that enables a user to select at least one of:
(73) Assignee: The Curators of the University of entering information related to a diagnosis of the psychiatric
Missouri, Columbia, MO (US) disorder and alleviating symptoms caused by the psychiatric
disorder. Upon a user selecting entering information related
(21) Appl. No.: 13/974,274 to the diagnosis of a psychiatric disorder, the device may
o receive information related to the diagnosis of the psychiatric
(22) Filed: Aug. 23,2013 disorder. The device may determine the severity of a user’s
Publication Classification condition based at least in part on the received information.
The device may provide a treatment based on the determined
(51) Int.ClL severity of the user’s condition. A treatment may include
G09B 7/00 (2006.01) providing feedback to a user.
COMPUTING COMPUTING 100
DEVICE e o o DEVICE /
102A 102N
APPLICATION
DISTRIBUTION COMMUNICATIONS NETWORK . DEV;I.'I.%PER
SITE 104 " 106
108
3
A 4
APPLICATION HOSTING SITE
110
\ 4 APPLICATION INTERFACES
112
DATABASE COMMERCE ENGINE
120 14

SUPPORT ENGINE
116




=

v, 1 "OId

(=)

W

&

[V ]

(=]

(=]

Yo

3

Q ol

z INIONT Ly¥0ddNs

o 71 oct

m 3ANIONI 3O¥INNOD 3svaviva

. 7 <>

3 S3IOV4HIALNI NOILYOINddV

=

A (1

v 31IS 9NILSOH NOILVOI1ddV

&

&

o

3

[

B 801
901 —_

g a1Is 701 1S

2 434013A3 MYOMLIN SNOILYIINNIWNOD “ NoiLnadisia

S NOILVOITddV

=

=

=W

=

om

= NZOT vZor

= I0IA3A ® o o 39IA3Q

= 001 ONILNdINOD ONILNdINOD

=

[P

=

=W



Patent Application Publication  Feb. 26, 2015 Sheet 2 of 19 US 2015/0056595 A1

COMPUTING DEVICE
200

PROCESSOR(S) |¢—
202

(" OPERATING )
MEMORY SYSTEM

204 216

APPLICATIONS
218

STORAGE
DEVICE <
206

INPUT DEVICE(S) |
208 h

4 \

DIAGNOSIS AND
TREATMENT

h APPLICATION

220

OUTPUT
DEVICE(S)
210

A

A 4

DISPLAY
212

A

NETWORK
INTERFACE <+
214

FIG. 2



Patent Application Publication  Feb. 26, 2015 Sheet 3 of 19 US 2015/0056595 A1

APPLICATION 22 A

4 )
TEST MODULE
304

\_
7

VAN

SAM MODULE

L 306 D REPORTING
MENU MODULE J MODULE

302 (" HAPPY PLACE 312
MODULE
308

\.
f

RESOURCES A

MODULE
310

J

FIG. 3



Patent Application Publication  Feb. 26, 2015 Sheet 4 of 19 US 2015/0056595 A1

/ 200
4 A
212
Menu )/
400 /|
402 404
/ /
(Take Test Sleep Activity
Mood
406 408
/ /
Happy Place Resources
. J

FIG. 4



Patent Application Publication  Feb. 26, 2015 Sheet 5 of 19 US 2015/0056595 A1

/ 200
(" )
212
Test /
500 /
502
/
( Start a New Test )’ /504
/|
( My Test Reports )’
506
C Menu >/
\ J

FIG. 5



Patent Application Publication  Feb. 26, 2015 Sheet 6 of 19 US 2015/0056595 A1

/ 200
(" A
212
Test /
600 /|
In the last two weeks:
Little interest or pleasure in doing
things:
602
O Not at all ///
O Several days
O More than half the days
O Nearly every day
Feeling, down depress or hopeless 604
//
O Not at all pd
O Several days
O More than half the days
P 606
O Nearly every day _y

FIG. 6



Patent Application Publication  Feb. 26,2015 Sheet 7 of 1

706
~

9

US 2015/0056595 A1l

200

/

Test
700

In the last two weeks:

Restlessness

O Not at all

Incomplete Test!!!

Please answer all question to
score the test.

Return End Test

=Y

hs

702

212

/

_ 704

FIG. 7



Patent Application Publication  Feb. 26, 2015 Sheet 8 of 19 US 2015/0056595 A1

/ 200
é A
212
Test /
800 /
In the last two weeks:
| 804
Your test score was 4. | 806
Your are Normal. /
808
No intervention suggested at this 4/-’/
time.
k-// 810
\ Ok Still need help/
506
C Menu >/
\_ J

FIG. 8A



Patent Application Publication  Feb. 26, 2015 Sheet 9 of 19 US 2015/0056595 A1

/ 200
r 2
212
Test /
800 /|

In the last two weeks:

//
Your test score was 14.
i |_}— 806
You screen positive for /
Moderate depression.

We suggest that you seek help from_ || }— 808
, : <
a behavioral health professional.

804

810

\ Ok Get Help j

506

( wom )

FIG. 8B



Patent Application Publication

Feb. 26,2015 Sheet 10 of 19

US 2015/0056595 A1l

200

/

Sleep, Activity, Mood

Monitor
900
902 904
/ /
. Activity
Sleep Monitor Monitor
906 908
/ /
Mood Monitor SAM Reports
506

GS4

FIG.9

212

/




Patent Application Publication  Feb. 26, 2015 Sheet 11 of 19 US 2015/0056595 A1

200

212
Sleep Monitor )/

1000 /

Tell us a few things about your 1002
Sleep during:

Last 3 Months
Last month
Last week
Last Night

Average sleeping
hours:

1004
/

0-3 hours
4-7 hours
More than 7 hours

1006
"1
Was your sleep restful? o —

O Yes O No

C Save

1008

FIG. 10



Patent Application Publication  Feb. 26, 2015 Sheet 12 of 19 US 2015/0056595 A1

/ 200
( N
. . . 212
Activity Monitor /
1100 /|
1103 What kind of activities did you do 1102
during: A/
\\ Last Month % o
E’rExercise 3-7 hours £ /|
e /1106
- A/
[A Leisure 0-3 hours £ 1108
y/
i A
ErPlaymg above 7 hours  / 1110
y ,
[M Runnin 0-3 hours A@/
g : 1112
//
[ ] Walking --Select Duratlon& 1114
//
Competitive |,_ 2
Sport 3-7 hours m‘&%
1116
C Save )/
~ y,

FIG. 11



Patent Application Publication  Feb. 26, 2015 Sheet 13 of 19 US 2015/0056595 A1

/200
4 )
Mood Monitor % 212
1200 L/
Rate your Mood
/ 1202
Q 1204
C Back
\ J

FIG. 12



Patent Application Publication  Feb. 26, 2015 Sheet 14 of 19 US 2015/0056595 A1

/200
4 A
212
SAM Reports )/
1300 /
1302
You reported having a better
mood on the days where you
reported higher levels of activity
and got at least eight hours of
sleep the previous night.
1304
Send to Report
to Doctor
506
C Menu >/
\_ J

FIG. 13



Patent Application Publication  Feb. 26, 2015 Sheet 15 of 19 US 2015/0056595 A1

/ 200
é )
212
Happy Place /
1400 /
1402 1404
Music Videos
1406 1408
Pictures Messages
506
C Menu )/
. J

FIG. 14



Patent Application Publication  Feb. 26, 2015 Sheet 16 of 19 US 2015/0056595 A1

/ 200
4 )
212
Resources /
1500 /
1502 1504
Treatment Hotlines
Centers
1506 1508
Support> <Web3|tes
Groups
506
C Menu )/
\_ J

FIG. 15



Patent Application Publication  Feb. 26, 2015 Sheet 17 of 19 US 2015/0056595 A1
/ 200
4 A
212
Resources /
1600 /
Search for Treatment Centers Near
You: 1602
///
Enter Your City L 1604
--Select State-- W
1606
( Search >/
OR
1608
@et my LocatioD/
506
C Menu >/
\_ J

FIG. 16



Patent Application Publication  Feb. 26, 2015 Sheet 18 of 19 US 2015/0056595 A1
1700
/ 1702
> PROVIDE GRAPHICAL USER
INTERFACE
l 1704
RECEIVE USER SELECTION
1706
DIAGNOSTIC DIAGNOSTIC OR THERAPUTIC

THERAPEUTIC
SELECTION?

1708
4

PROVIDE

DETERMINE SEVERITY

1714

INTERVENE?

(

1716
y 4

CONTACT HEALTH
PROFESSIONAL

FIG. 17

/ 1710 THERAPEUTIC
RECEIVE DIAGNOSTIC CONTENT
INPUT
l - 1712




Patent Application Publication  Feb. 26, 2015 Sheet 19 of 19 US 2015/0056595 A1

200
, ~
Internet Usage s
1800 )/
Level
High—+
M "' W T l Sl
Day
- y,

FIG. 18



US 2015/0056595 Al

SYSTEMS AND METHODS FOR DIAGNOSIS
AND TREATMENT OF PSYCHIATRIC
DISORDERS

TECHNICAL FIELD

[0001] This disclosure relates to systems and methods for
diagnosing and treating psychiatric disorders and more par-
ticularly to providing a device that may be used to diagnose
and treat psychiatric disorders.

BACKGROUND

[0002] Psychiatric disorders are serious medical conditions
that have detrimental effects to the mental and physical well-
being of individuals. Psychiatric disorders include, for
example, depression, anxiety, stress, and anorexia. Psychiat-
ric disorders are a significant problem for a substantial por-
tion of the population. A survey conducted by the Centers for
Disease Control (CDC) in 2009 found that 26.1% of college
students in the United States reported feeling so sad or hope-
less almost every day for two or more consecutive weeks that
they stopped doing some usual activities.

[0003] Although there are treatments available for psychi-
atric disorders, many individuals do not recognize symptoms
and/or may be reluctant to seek available treatments. If left
untreated, psychiatric disorders can lead to suicidal and/or
violent behavior. Thus, there is a need in the United States for
early detection of psychiatric disorders and for providing
individuals suffering from psychiatric disorders convenient
access to available treatments. Further, in countries other than
the United States, there is a need to provide individuals suf-
fering from psychiatric disorders access to resources that may
be used to diagnose and treat psychiatric disorders.

SUMMARY

[0004] In general, this disclosure describes techniques for
diagnosing and treating psychiatric disorders. In particular,
this disclosure describes techniques for providing a device to
an individual, wherein the device is configured to provide
resources for diagnosing and treating one or more psychiatric
disorders. In some examples, the device may be a mobile
device, for example, a smart phone. By providing resources as
a feature of a mobile device, access to diagnostic and treat-
ment resources may be increased. Further, a device config-
ured to provide diagnostic and treatment resources may also
be configured to provide information to a health care profes-
sional, such that, for example, the health care professional can
receive real-time data associated with an individual’s condi-
tion. In this manner, a device may provide an interface
between a patient and a healthcare professional, such that the
patient and healthcare professional can communicate
between clinical visits. In some examples, data may be pro-
vided to a healthcare professional using a graphical represen-
tation. Further, a device may be configured to provide user
feedback information that the user may use to treat a psychi-
atric disorder.

[0005] According to one example of the disclosure, a
method for diagnosing and treating psychiatric disorders
comprises providing a graphical user interface that enables a
user to select at least one of: entering information related to a
diagnosis of a psychiatric disorder and alleviating symptoms
caused by the psychiatric disorder, and upon the user select-
ing entering information related to the diagnosis of a psychi-
atric information, receiving information related to the diag-
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nosis of the psychiatric disorder, determining the severity of a
user’s condition based at least in part on the received infor-
mation, and providing a treatment based on the determined
severity of the user’s condition.

[0006] According to another example of the disclosure a
device for diagnosing and treating a psychiatric disorder,
comprises one or more processors configured to: provide a
graphical user interface that enables a user to select at least
one of: entering information related to a diagnosis of the
psychiatric disorder and alleviating symptoms caused by the
psychiatric disorder, and upon the user selecting entering
information related to the diagnosis of a psychiatric disorder,
receive information related to the diagnosis of the psychiatric
disorder, determine the severity of a user’s condition based at
least in part on the received information, and provide a treat-
ment based on the determined severity of the user’s condition.
[0007] According to another example of the disclosure a
non-transitory computer-readable storage medium has
instructions stored thereon that upon execution cause one or
more processors of a device to provide a graphical user inter-
face that enables a user to select at least one of: entering
information related to a diagnosis of the psychiatric disorder
and alleviating symptoms caused by the psychiatric disorder,
and upon the user selecting entering information related to the
diagnosis of a psychiatric disorder, receive information
related to the diagnosis of the psychiatric disorder, determine
the severity of a user’s condition based at least in part on the
received information; and provide a treatment based on the
determined severity of the user’s condition.

[0008] According to another example of the disclosure an
apparatus for diagnosing and treating psychiatric disorders
comprises means for providing a graphical user interface that
enables a user to select at least one of: entering information
related to a diagnosis of a psychiatric disorder and alleviating
symptoms caused by the psychiatric disorder, and means for
upon the user selecting entering information related to the
diagnosis of a psychiatric information, receiving information
related to the diagnosis of the psychiatric disorder, determin-
ing the severity of a user’s condition based at least in part on
the received information, and providing a treatment based on
the determined severity of the user’s condition.

[0009] The details of one or more examples are set forth in
the accompanying drawings and the description below. Other
features, objects, and advantages will be apparent from the
description and drawings, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is a block diagram illustrating an example
system that may implement one or more techniques of this
disclosure.

[0011] FIG. 2 is a block diagram illustrating an example of
a computing device that may implement one or more tech-
niques of this disclosure.

[0012] FIG. 3 is a conceptual diagram illustrating an
example of an application for treating and diagnosing a psy-
chiatric disorder in accordance with one or more techniques
of this disclosure.

[0013] FIG. 4 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0014] FIG. 5 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.
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[0015] FIG. 6 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0016] FIG. 7 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0017] FIG. 8A is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0018] FIG. 8B is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0019] FIG. 9 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0020] FIG. 10 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0021] FIG. 11 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0022] FIG. 12 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0023] FIG. 13 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0024] FIG. 14 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0025] FIG. 15 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0026] FIG. 16 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

[0027] FIG. 17 is a flowchart illustrating an example
method for diagnosing and treating a psychiatric disorder
according to the techniques of this disclosure.

[0028] FIG. 18 is an example of a graphical user interface
that may be provided by a computing device to implement
one or more techniques of this disclosure.

DETAILED DESCRIPTION

[0029] In general, this disclosure describes techniques for
diagnosing and treating one or more psychiatric disorders.
Psychiatric disorders may include mental disorders defined in
the International Classification of Disease produced by the
World Health Organization and/or mental disorders defined
in the Diagnostic and Statistical Manual of Mental Disorders
produced by the American Psychiatric Association. Psychi-
atric disorders may also include mental disorders defined by
other classification systems. Psychiatric disorders include,
for example, depression, anxiety, stress, anorexia, bipolar
disorder, and schizophrenia. Psychiatric disorders are typi-
cally diagnosed and treated during one or more clinical visits.
In some cases, psychiatric disorders, such as depression, are
diagnosed using questionnaires, such as the Center for Epi-
demiologic Studies Depression Scale (CESD-R), which may
be administered using the CESD-R website, and the Patient
Health Questionnaire (PHQ-9) developed by Pfizer. The
CESD-R measures symptoms defined by the American Psy-
chiatric Association Diagnostic and Statistical Manual
(DSM-1V) for a major depressive episode. While some psy-
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chiatric disorders may be effectively diagnosed and treated by
having a patient and psychiatrist meet only during regularly
scheduled visits, in some cases it may be more effective to
have a patient and healthcare professional interact more fre-
quently based on behavior the patient is displaying at a par-
ticular time. The techniques described herein provide an
effective interface between patients and healthcare profes-
sionals and include intervention strategies to temporarily
alleviate patient mood when problematic behavior is identi-
fied.

[0030] Inoneexample, the techniques may be implemented
as part of amobile device application. In one example, health-
care professionals may advise their patients to report behavior
using a mobile device application, so that problematic behav-
ior associated with a psychiatric disorder can be diagnosed
and treated between regularly scheduled clinical visits. In this
manner, the techniques described herein may provide a large
number of people with personalized, efficient and reliable
mental health care.

[0031] FIG. 1 is a block diagram illustrating an example
system that may implement one or more techniques of this
disclosure. System 100 may be configured to treat and diag-
nose psychiatric disorders in accordance with the techniques
described herein. In the example illustrated in FIG. 1, system
100 includes one or more computing devices 102A-102N,
communications network 104, developer site 106, applica-
tion distribution site 108, and application hosting site 110.
Application hosting site 110 may include application inter-
face 112, commerce engine 114, and support engine 116.
Further, as illustrated in FIG. 1, application distribution site
108 and application hosting site 110 may be connected to
database 120. System 100 may include software modules
operating on one or more servers. Software modules may be
stored in a memory and executed by a processor. Servers may
include one or more processors and a plurality of internal
and/or external memory devices. Examples of memory
devices include file servers, an FTP servers, network attached
storage (NAS) devices, a local disk drive, or any other type of
device or storage medium capable of storing data. Storage
medium may include Blu-ray discs, DVDs, CD-ROMs, flash
memory, or any other suitable digital storage media. When
the techniques described herein are implemented partially in
software, a device may store instructions for the software in a
suitable, non-transitory computer-readable medium and
execute the instructions in hardware using one or more pro-
Cessors.

[0032] System 100 represents an example of a system that
may be configured to allow software applications to be devel-
oped, distributed, and executed on a plurality of computing
devices, such as computing devices 102A-102N. In the
example illustrated in FIG. 1, computing devices 102A-102N
may respectively include any device configured to transmit
data to and receive data from communication network 104.
For example, computing devices 102A-102N may be
equipped for wired and/or wireless communications and may
include desktop or laptop computers, mobile devices, smart-
phones, cellular telephones, set top boxes, and personal gam-
ing devices.

[0033] Communications network 104 may comprise any
combination of wireless and/or wired communication media.
Communication network 104 may include routers, switches,
base stations, or any other equipment that may be useful to
facilitate communication between various devices and sites.
Communication network 104 may form part of a packet-
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based network, such as a local area network, a wide-area
network, or a global network such as the Internet. Commu-
nication network 104 may operate according to one or more
communication protocols, such as, for example, a Global
System Mobile Communications (GSM) standard, a code
division multiple access (CDMA) standard, a 3rd Generation
Partnership Project (3GPP) standard, an Internet Protocol
(IP) standard, a Wireless Application Protocol (WAP) stan-
dard, and/or an IEEE standard, such as, one or more of the
802.11 standards, as well as various combinations thereof.

[0034] As illustrated in FIG. 1, developer site 106 is con-
nected to communications network 104. Developer site 106
may be configured to enable one or more software developers
to author, maintain, update, improve, and/or monitor software
applications. Developer site 106 may be part of an organiza-
tion that provides software applications. In the example
where computing devices 102A-102N are mobile devices,
such as, for example, smartphones, developer site 106 may be
configured to provide software applications for use with a
mobile device. Software applications for use with a mobile
device may be referred to as apps. Developer site 106 may
include one or more developer workstations (not shown) in
communication with one another. Developer workstations
may include any device such as, a laptop or a desktop com-
puter capable of coding software functions. Developer work-
stations may include computers running an operation system,
such as, for example, Linux, and/or operation systems devel-
oped by Microsoft and Apple. Developer site 106 may include
any combination of hardware and software that enables
developers to code software according to a specified pro-
gramming language. Examples of programming languages
include Hypertext Markup Language (HTML), Dynamic
HTML, Extensible Markup Language (XML), Extensible
Stylesheet Language (XSL), Document Style Semantics and
Specification Language (DSSSL), Cascading Style Sheets
(CSS), Synchronized Multimedia Integration Language
(SMIL), Wireless Markup Language (WML), Java™, Jini™,
C, C++, Pert, UNIX Shell, Visual Basic or Visual Basic
Script, Virtual Reality Markup Language (VRML), ColdFu-
sion™ and other compilers, assemblers, and interpreters. In
some examples, developers may write software applications
using a software development kit (SDK) provided by a device
manufacturer or a data service provider.

[0035] Asillustrated in FIG. 1, application distribution site
108 is connected to communications network 104. Applica-
tion distribution site 108 may be configured to receive a
developed software application and distribute a developed
application to computing devices 102A-102N. Further, in
some examples, application distribution site 108 may be con-
figured to distribute supporting software to hosting site 110.
In the example where one or more of computing devices
102A-102N are mobile devices, application distribution site
108 may be maintained by a mobile device manufacturer, a
service provider, and/or a mobile device operating system
provider. An application distribution site that is maintained by
a mobile device manufacturer, a service provider, or a mobile
device operating system provider may be referred to as an app
store. Examples of app stores include Google Play, the Apple
App Store, BlackBerry World, Windows Phone Store, and the
Amazon Appstore.

[0036] As illustrated in FIG. 1, application hosting site 110
is connected to communications network 104. Application
hosting site 110 is configured to support the operation of a
software application on one or more of computing devices
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102A-102N. For example, if a software application provides
interaction between two or more of computing devices 102A-
102N (e.g., a patient computing device and a healthcare pro-
fessional computing device), application hosting site 110
may be configured to support interaction between computing
devices 102A-102N. In the example illustrated in FIG. 1,
application hosting site 110 includes application interface
112, commerce engine 114, and support engine 116. Appli-
cation interface 112, commerce engine 114, and support
engine 116 may be implemented as any of a variety of suitable
circuitry, such as one or more microprocessors, digital signal
processors (DSPs), application specific integrated circuits
(ASICs), field programmable gate arrays (FPGAs), discrete
logic, software, software modules, hardware, firmware or any
combinations thereof.

[0037] Application interface 112 may be configured to pro-
vide an interface between application hosting site 110 and one
ormore of computing devices 102A-102N for a hosted aspect
of an application. For example, if an application is an appli-
cation for treating and diagnosing psychiatric disorders in
accordance with the techniques described herein, application
interface 112 may provide a log-in screen and validate user
credentials in the example where the application allows a
healthcare professional to view patient information or allows
a patient to transmit information to the healthcare profes-
sional. Commerce engine 114 may be configured to support
transactions that may occur when a user uses a software
application. Commerce engine 114 may include a number of
components required for online commerce. For example,
commerce engine 114 may include modules with instructions
stored on a computer readable medium that when executed by
a processor cause application hosting site 110 to perform
functions related to customer accounts, orders, subscriptions,
tax, payments, fraud, and credit processing. In the example
where an application is an application for treating and diag-
nosing psychiatric disorders in accordance with the tech-
niques described herein, commerce engine 114 may support
any pay-per-use functions associated with the application.

[0038] Support engine 116 may be configured to provide
support services associated with an application. In the
example, where an application is an application for diagnos-
ing and treating psychiatric disorders, support engine 116
may be configured to provide updates to an application
installed on one of user devices 102A-102N. For example,
support engine 116 may be configured to allow hosting site
110 to provide new questionnaires, new diagnosis algorithms,
and new patient intervention options to one or more of com-
puting devices 102A-102N. In the example where updates are
pay-per-use updates, support engine 116 and commerce
engine 114 may interact and/or may be highly integrated. As
illustrated in FIG. 1, database 120 is connected to application
hosting site 110 and application distribution site 108. Data-
base 120 may include any of the memory device described
above. Database 120 may store information associated with
the operation of an application. For example database 120
may store user account information, multimedia associated
with an application, and/or user credentials. In the example,
where an application is an application for treating and diag-
nosing psychiatric disorders, database 120 may store medical
records associated with patients.

[0039] FIG. 2 is a block diagram illustrating an example of
a computing device that may implement one or more tech-
niques of this disclosure. Computing device 200 is an
example of a computing device that may be configured to
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transmit data to and receive data from communication net-
work 104 and execute one or more applications (e.g., diag-
nosis and treatment application 220). Computing device 200
may include or be part of a portable computing device (e.g., a
mobile phone, netbook, laptop, personal data assistant
(PDA), or tablet device) or a stationary computer (e.g., a
desktop computer, or set-top box), or may be another com-
puting device. Computing device 200 includes processor(s)
202, memory 204, storage device 206, input device(s) 208,
output device(s) 210, display 212, and network interface 214.
Each of processor(s) 202, memory 204, storage device 206,
input device(s) 208, output device(s) 210, display 212, and
network interface 214 may be interconnected (physically,
communicatively, and/or operatively) for inter-component
communications. Operating system 216, applications 218,
and diagnosis and treatment application 220 may be execut-
able by computing device 200. It should be noted that
although example computing device 200 is illustrated as hav-
ing distinct functional blocks, such an illustration is for
descriptive purposes and does not limit computing device 200
to a particular hardware architecture. Functions of computing
device 200 may be realized using any combination of hard-
ware, firmware and/or software implementations.

[0040] Processor(s) 202 may be configured to implement
functionality and/or process instructions for execution in
computing device 200. Processor(s) 202 may be capable of
retrieving and processing instructions, code, and/or data
structures for implementing one or more of the techniques
described herein. Instructions may be stored on a computer
readable medium, such as memory 204 or storage device 206.
Processor(s) 202 may be digital signal processors (DSPs),
general purpose microprocessors, application specific inte-
grated circuits (ASICs), field programmable logic arrays (FP-
GAs), or other equivalent integrated or discrete logic cir-
cuitry.

[0041] Memory 204 may be configured to store informa-
tion that may be used by computing device 200 during opera-
tion. As described above, memory 204 may be used to store
program instructions for execution by processor(s) 202 and
may be used by software or applications running on comput-
ing device 200 to temporarily store information during pro-
gram execution. For example, memory 204 may store instruc-
tions associated with operating system 216, applications 218,
and diagnosis and treatment application 220 or components
thereof, and/or memory 204 may store information associ-
ated with the execution of operating system 216, applications
218, and diagnosis and treatment application 220. Memory
204 may be described as a non-transitory or tangible com-
puter-readable storage medium. In some examples, memory
204 may provide temporary memory and/or long-term stor-
age. In some examples, memory 204 or portion thereof may
be described as volatile memory, i.e., in some cases memory
204 may not maintain stored contents when computing device
200 is powered down. Examples of volatile memories include
random access memories (RAM), dynamic random access
memories (DRAM), and static random access memories
(SRAM).

[0042] Storage device 206 represents memory of comput-
ing device that may be configured to store relatively larger
amounts of information for relatively longer periods of time
than memory 204. Similar to memory 204, storage device 206
may also include one or more non-transitory or tangible com-
puter-readable storage media. Storage device 206 may be
internal or external memory and in some examples may
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include non-volatile storage elements. Examples of such non-
volatile storage elements may include magnetic hard discs,
optical discs, floppy discs, flash memories, or forms of elec-
trically programmable memories (EPROM) or electrically
erasable and programmable (EEPROM) memories.

[0043] Input device(s) 208 may be configured to receive
input from a user operating computing device 200. Input from
auser may be generated as part of a user running one or more
software applications, such as applications 218 and/or diag-
nosis and treatment application 220. Input device(s) 208 may
include a touch-sensitive screen, track pad, track point,
mouse, a keyboard, a microphone, video camera, or any other
type of device configured to receive input from a user. In one
example, input device(s) 208 may generate one or more sig-
nals corresponding to the coordinates of a position touched on
atouchscreen of computing device 200. These signals may be
provided as information to components of computing device
200 (e.g., processor 202, or operating system 216) in con-
junction with the execution of applications 218 and/or diag-
nosis and treatment application 220.

[0044] Output device(s) 210 may be configured to provide
output to a user operating computing device 200. Output may
tactile, audio, or visual output generated as part of a user
running one or more software applications, such as applica-
tions 218 and/or diagnosis and treatment application 220.
Output device(s) 210 may include a touch-sensitive screen,
sound card, a video graphics adapter card, or any other type of
device for converting a signal into an appropriate form under-
standable to humans or machines. Additional examples of an
output device(s) 210 may include a speaker, a cathode ray
tube (CRT) monitor, a liquid crystal display (LCD), or any
other type of device that can provide output to a user. In some
examples, output device(s) 210 may be external to computing
device 200 and may be operatively coupled to computing
device 200 using a standardized communication protocol,
such as for example, Universal Serial Bus protocol (USB) or
High-Definition Multimedia Interface (HDMI).

[0045] In the example illustrated in FIG. 2, computing
device 200 includes display 212. In the example where com-
puting device 200 is a mobile device, display 212 may be an
integrated touch-screen display. For example, display 212
may be an LCD or organic light emitting diode (OLED)
display configured to receive user touch inputs, such as, for
example, taps, drags, and pinches. Thus, display 212 may be
considered as a particular type of input and output device of
computing device 200. Display 212 may be configured to
allow a user to interact with diagnosis and treatment applica-
tion 220, as describe in detail below.

[0046] Network interface 214 may be configured to enable
computing device 200 to communicate with external devices
via one or more networks, such as communications network
104. Network interface 214 may be a network interface card,
such as an Ethernet card, an optical transceiver, a radio fre-
quency transceiver, or any other type of device that can send
and receive information. Network interface 214 may be con-
figured to operate according to one or more of the communi-
cation protocols described above with respect to communi-
cations network 104. In one example, network interface 214
may enable a patient computing device running diagnostic
and treatment application 220 to transmit information a
healthcare professional.

[0047] Operating system 216 may be configured facilitate
the interaction of applications, such as application 218 and
diagnosis and treatment application 220, with processor(s)
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202, memory 204, storage device 206, input device(s) 208,
output device(s) 210, display 212, network interface 214 and
other hardware components of computing device 200. Oper-
ating system 216 may be an operating system designed to be
installed on laptops and desktops. For example, operating
system 216 may be a Windows operating system, Linux, or
Mac OS. In another example, if computing device 200 is a
mobile device, such as a smartphone or a tablet, operating
system 216 may be one of Android, i0S or a Windows mobile
operating system.

[0048] Applications 218 may be any applications imple-
mented within or executed by computing device 200 and may
be implemented or contained within, operable by, executed
by, and/or be operatively/communicatively coupled to com-
ponents of computing device 200, e.g., processor(s) 202,
memory 204, and network interface 214. In one example, an
application may be developed by developer site 106 as
described above with respect to FIG. 1. Applications 218 may
include instructions that may cause processor(s) 202 of com-
puting device 200 to perform particular functions. Applica-
tions 218 may include algorithms which are expressed in
computer programming statements, such as, for loops, while-
loops, if-statements, do-loops, etc.

[0049] Diagnosis and treatment application 220 is an
example of an application configured to diagnose and treat a
psychiatric disorder according to the techniques described
herein. FIG. 3 is a conceptual diagram illustrating an example
of'a diagnosis and treatment application 220. As illustrated in
FIG. 3, diagnosis and treatment application 220 includes
menu module 302, test module 304, sleep, activity, mood
(SAM) module 306, happy place module 308, resources mod-
ule 310 and reporting module 312. Modules illustrated in
FIG. 3 may be software modules and/or may be implemented
using any combination of hardware, software, or firmware. In
one example, modules illustrated in FIG. 3 may be software
stored locally on computing device 200 (e.g., modules may be
stored on memory 204 and/or storage device 206). In other
examples, the modules illustrated in FIG. 3 may be software
modules and/or portions thereof may be distributed through-
out system 100. For example, test module 304 may be stored
on computing device 200 and reporting module may be stored
on application hosting site 110.

[0050] Menu module 302 is configured to allow a user of
diagnosis and treatment application 220 to select one of a
plurality functions associated with the operation of applica-
tion. FIG. 4 is an example of a graphical user interface that
may be provided by a computing device to implement one or
more techniques of this disclosure. The graphical user inter-
face illustrated in FIG. 4 represents an example of a graphical
user interface that may be provided in conjunction with func-
tions associated with menu module 302. In one example,
graphical user interface 400 may be the graphical user inter-
face that is initially displayed during the operation of diag-
nosis and treatment application 220. In one example, a user
may be initially presented with a log-in screen and menu
graphical user interface 400 may be presented after creden-
tials are successfully validated. Log-in credentials may be
successfully validated by support engine 116, as described
above.

[0051] As illustrated in FIG. 4, menu graphical user inter-
face 400 includes take test icon 402, sleep activity mood icon
404, happy place icon 406, and resources icon 408. A user of
computing device 200 may select one of test icon 402, sleep
activity mood icon 404, happy place icon 406, or resources
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icon 408 using input device(s) 208 (e.g., tapping a touch-
sensitive display). Upon selection of one of test icon 402,
sleep activity mood icon 404, happy place icon 406, or
resources icon 408 by a user, computing device 200 will
respectively provide one of: test graphical user interface 500
illustrated in FIG. 5, sleep, activity, mood monitor graphical
user interface 900 illustrated in FIG. 9, happy place graphical
user interface 1400 illustrated in FIG. 14, or resources graphi-
cal user interface 1500 illustrated in FIG. 15. As described in
detail below, test graphical user interface 500 and mood
monitor graphical user interface 900 enable a user to enter
information related to a diagnosis of a psychiatric disorder
and happy place graphical user interface 1400 and resources
graphical user interface 1500 enable a user to alleviate symp-
toms associated with a psychiatric disorder.

[0052] FIGS. 5-8B are examples of graphical user inter-
faces that may be provided by a computing device to imple-
ment one or more techniques of this disclosure. The graphical
user interfaces illustrated in FI1G. 5-8B represent examples of
graphical user interface(s) that may be provided in conjunc-
tion with functions associated with test module 304. Test
module 304 is configured to allow a user to take a screening
test for a psychiatric disorder. In one example, a psychiatric
disorder may be depression and a screening test may be a
validated questionnaire used to assess symptoms of depres-
sion. Test module 304 may use one or more algorithms to
score a questionnaire (e.g., a weighted sum of user answers).
A screening test may be the CESD-R questionnaire, PHQ-9
questionnaire, a combination thereof, or another type of ques-
tionnaire or survey that has been extensively validated to
assess symptoms of a psychiatric disorder. Upon completion
of'a test, a user’s test results may be recorded and stored. If a
user’s results indicate a serious psychiatric disorder (e.g.,
suicidal tendencies), test module 302 may provide appropri-
ate intervention (e.g., instruct the user to immediately call a
suicide hotline).

[0053] Asillustrated in FIG. 5, test graphical user interface
500 includes start a new test icon 502, my test reports icon
504, and menu icon 506. Upon selection of start a new test
icon 502 by a user, computing device 200 will provide test
graphical user interface 600 illustrated in FIG. 6. Upon selec-
tion of my test reports icon 504, computing device 200 will
provide test results of tests previously completed by a user.
Upon selection of menu icon 506, computing device 200 will
return user to menu graphical user interface 400. As described
above, in one example, a screening test may include a ques-
tionnaire.

[0054] Test graphical user interface 600 represents an
example of a screening test questionnaire that may be pro-
vided to a user. As illustrated in FIG. 6, test graphical user
interface 600 includes questions and answers selections 602
and 604 (e.g., radio buttons) and next questions icon 606. A
user may enter the most appropriate selection corresponding
to each of questions 602 and 604. In one example, instructions
such as, “At the top of each of the following screens, you will
see a statement. For each statement, please indicate how often
you have felt this way recently by selecting the option you
most agree with,” may be provided to a user. After a user
completes questions that appear on display 212, user may
select next questions icon 606 and one or more additional
graphical user interfaces including questions may be pre-
sented to a user until a user reaches the end of a test. In some
cases, a test may include between five to twenty questions.
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[0055] FIG. 7 illustrates an example of a graphical user
interface that may be provided to a user as a graphical user
interface including the final questions of a test. As illustrated
in FIG. 7, test graphical user interface 700 includes submit
icon 702, incomplete test window 704, and previous ques-
tions icon 706. In one example, upon selection of submit icon
702, incomplete test window 704 will appear if all questions
have not been answered and test graphical user interface 800
illustrated in FIGS. 8 A-8B will be provided if all questions
have been answered. As illustrated in FIG. 7, incomplete test
window 704 informs a user that a test is incomplete because
all of the questions have not been answered. When the incom-
plete test window 704 appears, a user may close the incom-
plete test window 704 by selecting Return, which will return
the user to the application state prior to the submit icon being
selected or auser may select End Test which may return a user
to menu graphical user interface 400 or test module 302 may
attempt to score an incomplete test and test graphical user
interface 800 may be provided.

[0056] As illustrated in FIGS. 8A-8B, test graphical user
interface 800 includes results window 802. Results window
802 includes test score statement 804, diagnosis statement
806, treatment statement 808, and user selection buttons 810,
each of which may be based on a user’s test result. In one
example, a depression screening test may have a total score of
0to 27, where each answer to a question contributes a value to
the total score according to an algorithm, such as a weighted
sum formula. In one example, the weighted sum formula may
be similar to those provided in the scoring instructions of the
CESD-R or PHQ-9 questionnaires. In one example, the
scores may be associated with the following depression diag-
noses:

[0057] A. 0: No depression
[0058] B. 1-4: Minimal depression
[0059] C. 5-9: Mild depression
[0060] D. 10-14: Moderate depression
[0061] E. 15-19: Moderately severe depression
[0062] F.20-27: Severe depression
[0063] Test score statement 804 and diagnostic statement

806 may be configured to communicate the depression diag-
nosis to a user. In the examples illustrated in FIGS. 8A-8B, a
minimal depression or mild depression diagnosis may cause
diagnostic statement 806 to read “You are Normal.” Further,
a no depression diagnosis may cause diagnostic statement
806 to read “You do not screen positive for depression.”
Diagnostic statement 806 may state the depression condition
(i.e., Moderate, Moderately severe, or Severe in the other
cases).

[0064] Further, in the example illustrated in FIGS. 8 A-8B,
intervention statement 808 and user selections buttons 810
may be provided based on the above scores as follows:

[0065] A. [No statement displayed] (OK and Still need
help user selection buttons).

[0066] B. “No intervention suggested at this time.” (OK
and Still need help user selection buttons).

[0067] C. “We suggest that you seek help from behav-
ioral health professional.” (Ok and Get help user selec-
tion buttons).

[0068] D. “We suggest that you seek help from behav-
ioral health professional.” (Ok and Get help user selec-
tion buttons).

[0069] E. “We suggest that you seek help from behav-
ioral health professional.” (Ok and Get help user selec-
tion buttons).
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[0070] F.“We suggestthat you seek help from behavioral
health professional.” (Ok and Get help user selection
buttons).

[0071] Insome examples, aparticular answer to a particular
question may override one of the diagnostic statement 806,
intervention statement 808 and/or user selections buttons 810
associated with a score. For example, if a question is “Feeling
like I wanted to harm myself,” an answer of “Nearly every
day,” may cause intervention statement to read “Please call a
crisis hotline immediately,” regardless of the total score. It
should be noted that in some examples, test module 304 may
be configured to communication with communications net-
work 104 such that a screening test may be updated with new
questionnaires, new diagnosis algorithms, and new interven-
tions.

[0072] Upon a user selecting an Ok user selection button,
computing device 202 may provide menu graphical user
interface 400 or test graphical user interface 500, described
above. Upon a user selecting a Still need help user selection
button a scoring explanation may be provided to a user and/or
a button that causes computing device 200 to call a hotline
may be provided to a user. The scoring explanation may be the
detailed explanation described above or a simplified explana-
tion (e.g., “1-9: minor,” “10-19: moderate,” and “20: severe”).
Upon the user selecting a Get help user selection button, a list
of hotlines and resources may be provided to a user or Get
help user selection button may cause computing device 200 to
call ahotline. In some examples, a user selection of one of the
user selections buttons 810 may cause computing device 200
to transmit test results to a healthcare professional, such as a
patient’s treating psychiatrist or a healthcare professional that
may provide immediate intervening treatment in the case of a
severe diagnosis.

[0073] Referring again to FIG. 3, reporting module 312
may be configured to report results to a healthcare profes-
sional according to one or more reporting settings. Reporting
module 312 may be configured to enable a healthcare pro-
vider to securely copy scores of questionnaires stored on
computing device 200 to a healthcare professional’s comput-
ing device along with dates, times, and corresponding user
moods. In some examples, dates, times, and corresponding
user moods may be reported as trends (e.g., mood over a time
period, such as a week). In some examples, scores may be
reported to a healthcare profession when a user enables scores
to be reported. In some examples, scores may be reported to
a healthcare professional using a secure access mechanism
(e.g., passcodes validated by support engine 116). In other
examples, it may be safer to store data only on computing
device 200 and transfer data to a healthcare profession over a
secured wired connection (e.g., USB). In this manner, com-
puting device 200 may be configured to provide information
to a healthcare professional while providing an appropriate
level of privacy for a user.

[0074] FIGS. 9-13 are examples of graphical user inter-
faces that may be provided by a computing device to imple-
ment one or more techniques of this disclosure. The graphical
user interfaces illustrated in FIG. 9-13 represent examples of
graphical user interfaces that may be provided in conjunction
with functions associated with SAM module 306. SAM mod-
ule 306 may be configured such that users are able to record
their sleep patterns, activity logs, and mood patterns on a
daily, weekly, or monthly basis. As described below, SAM
module 306 may generate reports for a user and one or more
healthcare professionals.
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[0075] As illustrated in FIG. 9, sleep, activity, mood moni-
tor graphical user interface 900 includes sleep monitor icon
902, activity monitor icon 904, mood monitor icon 906, SAM
reports icon 908, and menu icon 506 described above. Upon
selection of sleep monitor icon 902, computing device 200
may provide sleep monitor graphical user interface 1000
illustrated in FI1G. 10. Upon selection of activity monitor icon
904, computing device 200 may provide activity graphical
user interface 1100 illustrated in FIG. 11. Upon selection of
Activity Monitor icon 904, computing device 200 may pro-
vide activity graphical user interface 1200, illustrated in FIG.
12. Upon selection of SAM Reports icon 908, computing
device 200 may provide SAM reports graphical user interface
1300 illustrated in FIG. 13.

[0076] As illustrated in FIG. 10 sleep monitor graphical
user interface 1000 includes sleep questions and drop down
menus 1002 and 1004, sleep question and answer selection
1006, and save icon 1008. Sleep drop down menu 1002
enables a user to select one of several monitoring periods. In
some examples, a sleep monitoring period may be set to a
default value based on, for example, an interval set by a health
care professional. Sleep drop down menu 1004 enables a user
to select one of several average amounts of sleep for the
selected monitoring period. Select question and answer 1006
enables a user to indicate if the sleep during the monitoring
period was restful. Save icon 1008 allows a user to save the
selections provided in sleep monitor graphical user interface
1000. As described in detail below, the sleep monitor selec-
tions may be used by a health care professional to diagnosis a
psychiatric disorder and/or may be used to provide feedback
1o a user.

[0077] As illustrated in FIG. 11 activity monitor graphical
user interface 1100 includes activity monitoring period drop
down menu 1102, activity selection buttons 1103, exercise
drop down menu 1104, leisure drop down menu 1106, play-
ing drop down menu 1106, running drop down menu 1110,
walking drop down menu 1112, competitive sport drop down
menu 1114 and save icon 1116. In a manner similar to sleep
drop down menu 1002, described above, activity monitoring
period drop down menu 1102 enables a user to select one of
several monitoring periods. Activity selection buttons 1103
enable a user to select one or more activities that the user
participated in during the selected monitoring period.

[0078] Upon an activity being selected, a user will be
enabled to select an amount of time using the corresponding
drop down menu, (e.g., Exercise is selected, drop down menu
1104 allows user to select a time period). Similar to save icon
1008, described above, save icon 1116 allows a user to save
the selections provided in activity monitor graphical user
interface 1100. It should be noted, in some examples, activity
monitor graphical user interface 1100 may include a social
activity button and a corresponding drop down menu that
enables a user to select the following types of social activities:
positive, neutral, and negative. For each of the types of social
activities a drop down menu may be provided that enables a
user to select a corresponding amount of time. As described in
detail below, the activity monitor selections may be used by a
health care professional to diagnosis a psychiatric disorder
and/or may be used to provide feedback to a user.

[0079] As illustrated in FIG. 12, mood monitor interface
1200 includes a slider 1202 that enables a user to select
whether the users mood is generally positive, neutral, or nega-
tive. In the example, illustrated in FIG. 12 SAM module 306
may continuously monitor a user’s indicated mood. In one
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example, the faces illustrated in FIG. 12 may change as a user
moves the position of slider 1202. Upon the user selecting the
back icon 1204, the user may be returned to sleep, activity,
mood monitor graphical user interface 900. As described in
detail below, mood monitor selections may be used by a
health care professional to diagnosis a psychiatric disorder
and/or may be used to provide feedback to a user.

[0080] As illustrated in FIG. 13, SAM reports module
includes a report message 1302, a send report to doctor icon
1304, and menu icon 506 as described above. Report message
1302 may provide feedback information to the user, such that
the user can correlate reported moods to at least one of sleep
habits or activity level. In this manner, user may use feedback
information provided in report message 1302 to modify
behavior to mitigate symptoms associated with a psychiatric
disorder. Further, report message 1302 may enable a user to
correlate at least one of sleep habits or activity levels to the
severity of a user’s condition. It should be noted that in other
examples, feedback may be provided in a graphical form. For
example, reported social activity minutes may be included in
a line plot where a red portion of a line indicates a negative
reported mood, a yellow portion of a line indicates a neutral
reported mood, and green portion of a line indicates a positive
reported mood. A user selection of send report to doctor icon
1304 may cause computing device 200 to transmit SAM
monitor information, including reports, to a healthcare pro-
fessional. In one example, reporting module 312 may be
configured transmit SAM monitor information to a healthcare
professional according to one or more reporting settings. In
this manner, SAM module 306 may generate reports for a user
and one or more healthcare professionals. In some examples,
reports may include trends of reported activities and corre-
sponding mood (e.g., activities and corresponding moods
over a time period, such as a week).

[0081] Referring again to FIG. 3, happy place module 308
may be configured to provide multimedia, including, for
example, messages received by computing device, to allevi-
ate symptoms caused by the psychiatric disorder. FIG. 14 is
an example of a graphical user interface that may be provided
by a computing device to implement one or more techniques
of this disclosure. The graphical user interface illustrated in
FIG. 14 represents an example of a graphical user interface
that may be displayed in conjunction with functions associ-
ated with happy place module 308. Happy place module 308
may be considered a repository where users can catalog and/
or store items (e.g., like pictures, website links, etc.) that
make them happy. For example, when a user is feeling
depressed the user may watch a video that makes the user
laugh. Items may be selected by a user and/or a healthcare
professional and may be referred to as therapeutic multime-
dia. In one example, items may be stored on computing
device 200. In another example, items may be stored in data-
base 120 illustrated in FIG. 1.

[0082] Asillustrated in FIG. 14, happy place graphical user
interface 1400 includes music icon 1402, videos icon 1404,
pictures icon 1406, messages icon 1408, and menu icon 506
described above. Upon selection of music icon 1402, a user
may be presented a list of songs that the user and/or a health-
care professional have selected to alleviate one or more symp-
toms of a psychiatric disorder. A user may select a particular
song from the list of songs. Upon selection of videos icon
1404, a user may be presented a list of videos that the user
and/or a healthcare professional have selected to alleviate one
or more symptoms of a psychiatric disorder. Upon selection
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of pictures icon 1406, a user may be presented a list of
pictures that the user and/or a healthcare professional have
selected to alleviate one or more symptoms of a psychiatric
disorder. Upon selection of message icon 1406, a user may be
presented a list of one or more text messages, emails, voice-
mails, or website links. The list of messages may be generated
by messages selected by the user and/or a healthcare profes-
sional or may be generated using an algorithm (e.g., keyword
search of positive terms to find positive messages). In this
manner, happy place graphical user interface 1400 represents
an example of a graphical user interface configured to allevi-
ate symptoms caused by the psychiatric disorder.

[0083] Referring again to FIG. 3, resources module 310
may be configured to provide resources to a user that may
alleviate symptoms caused by the psychiatric disorder. For
example, resources may include links and/or phone numbers
to local mental health clinics and hospitals. FIG. 15 is an
example of a graphical user interface that may be provided by
a computing device to implement one or more techniques of
this disclosure. The graphical user interface illustrated in FIG.
15 represents an example of a graphical user interface that
may be displayed in conjunction with functions associated
with resources module 310. As illustrated in FIG. 15,
resources graphical user interface 1500 includes treatment
centers icon 1502, hotlines icon 1504, support groups icon
1506, websites icon 1508, and menu icon 506 described
above. Upon selection of treatment centers icon 1502, a list of
treatment centers may be provided based on a user’s location
or resources graphical user interface 1600 illustrated in FIG.
16 may be provided to determine a user’s location. Upon
selection of hotlines icons 1504, a list of hotlines correspond-
ing to one or more psychiatric disorders may be provided. For
example, if a user is depressed, a list of depression related
hotlines, including suicide prevention hotlines, may be pro-
vided. Upon selection of support groups icon 1506, informa-
tion regarding support groups for one or more psychiatric
disorders may be provided. Support group information may
include information about a local chapter of a support group
(e.g., meeting times for a local alcoholics anonymous chap-
ter). Further, support group information may include infor-
mation regarding a web-based community support group. In
one example, a web-based community support group may
include user of diagnosis and treatment application 220 who
have indicated that they are available to provide support to
other users of diagnosis and treatment application 220. Upon
selection of website icon 1508, links to websites that provide
information regarding a psychiatric disorder may be pro-
vided. In one example, a link to the National Alliance of
Mental Illness (NAMI) may be provided. In this manner,
resources graphical user interface 1500 represents an
example of a graphical user interface configured to alleviate
symptoms caused by the psychiatric disorder.

[0084] As describe above, some resources may be location
based, e.g., treatment centers. FIG. 16 illustrated an example
of a graphical user interface that enables a user to provide a
location so location based resources may be provided by
computing device 200. As illustrated in FIG. 16, resources
graphical user interface 1600 includes Enter your city text
box 1602, select state drop down menu 1604, search icon
1606, get my location icon 1608, and menu icon 506
described above. Enter your city text box 1602 enables a user
to type in the name of the city where the user is located. In
some examples, computing device 200 may be configured to
auto-complete a city name after a user enters one or more
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characters. Select state drop down menu 1604 enables a user
to select a state where the user is located. After a user enters
a city and a state, a user may select the search icon 1606 and
a list of local resources, such as, local treatment centers may
be provided. As an alternative to entering location informa-
tion, a user may select the get the get my location module
1608. Upon selection of get my location icon 1608 diagnosis
and treatment application 220 may retrieve location informa-
tion from computing device 200. For example, if computing
device 220 is a smartphone, diagnosis and treatment applica-
tion 220 may retrieve location information from the smart-
phone and a list of local resources may be provided based on
the retrieved location information. It should be noted that
although the example graphical user interfaces described
above are described as including particular user entry ele-
ments (e.g., drop down menus, radio buttons, etc.), where
appropriate other graphical user elements may be used to
enable a user to enter information.

[0085] FIG. 17 is a flowchart illustrating an example
method for diagnosing and treating a psychiatric disorder
according to the techniques of this disclosure. Computing
device 200 provides a graphical user interface (1702). In one
example, the graphical user interface may be menu graphical
user interface 400 described above. Computing device 200
receives user selection (1704). In one example, user selection
may be one of take test icon 402, sleep activity mood icon
404, happy place icon 406, and resources icon 408 described
above. Computing device 200 determines whether the selec-
tion corresponds to one a diagnostic or therapeutic selection
(1706). In one example, selections of take test icon 402 and
sleep activity moodicon 404 correspond to a diagnostic selec-
tion and selections of happy place icon 406 and resources icon
408 correspond to therapeutic selections. If a selection is a
therapeutic selection, computing device 200 provides thera-
peutic content (1708). In one example, therapeutic content
may include multimedia, resources, or reports. If a selection
is a diagnostic selection, computer device 200 receives diag-
nostic input (1710). In one example, diagnostic information
may include information received in accordance with the
operation of test module 304 and/or SAM 306 as described
above. Computer device 200 determines the severity of a
user’s condition based on the received diagnostic input
(1712). Based on the severity of auser’s condition computing
device 200 may determine whether to intervene (1714). In
one example, computing device 200 may provide resource
information described above to a user. Resources information
may be used to contact a healthcare professional (1716). In
one example, a user may initiate the contact. In other
examples, computing device 200 may initiate contact based
on the determine severity (e.g., auto dial a suicide prevention
hotline if suicidal behavior is detected). In this manner, com-
puting device 200 represents an example of a device config-
ured to provide a graphical user interface that enables a user
to select at least one of: entering information related to a
diagnosis of the psychiatric disorder and alleviating symp-
toms caused by the psychiatric disorder, and upon the user
selecting entering information related to the diagnosis of a
psychiatric disorder, receive information related to the diag-
nosis of the psychiatric disorder, determine the severity of a
user’s condition based at least in part on the received infor-
mation, and provide a treatment based on the determined
severity of the user’s condition.

[0086] As described above, reports may be provided to a
healthcare professional or a user based on user reported infor-
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mation. In another example, reports may be provided based
on user reported information and/or computing device usage
information. In “Associating Internet Usage with Depressive
Behavior among College Students,” IEEE Technology &
Society Magazine, Volume 31, No. 4, Winter 2012, which is
incorporated by reference in its entirety, techniques are
described for associating internet usage with depressive
behavior. In one example, a report may be generated based on
internet usage and reported behavior. For example, if a user
reports low levels of sleep and is using a computing device to
browse the Internet late at night, a report indicating severe
depression may be generated. In another example, scores of
questionnaires may be integrated with, for example, Internet
key word searches, and/or Facebook posts.

[0087] Further, in one example a healthcare professional
may use usage data to verify user reported behavior. For
example, a healthcare professional may be able to verify
reported amounts of sleep based on the times a user is access-
ing the internet. FIG. 18 is an example of a graphical user
interface that may be provided by a computing device to
implement one or more techniques of this disclosure. Internet
usage graphical user interface 1800 represents an example of
a graphical user interface that may be provide to a healthcare
professional as device usage report. As illustrated in FIG. 18,
levels of internet usage for each day of a week included in
internet usage graphical user interface 1800.

[0088] In one or more examples, the functions described
may be implemented in hardware, software, firmware, or any
combination thereof. If implemented in software, the func-
tions may be stored on or transmitted over, as one or more
instructions or code, a computer-readable medium and
executed by a hardware-based processing unit. Computer-
readable media may include computer-readable storage
media, which corresponds to a tangible medium such as data
storage media, or communication media including any
medium that facilitates transfer of a computer program from
one place to another, e.g., according to a communication
protocol. In this manner, computer-readable media generally
may correspond to (1) tangible computer-readable storage
media which is non-transitory or (2) a communication
medium such as a signal or carrier wave. Data storage media
may be any available media that can be accessed by one or
more computers or one or more processors to retrieve instruc-
tions, code and/or data structures for implementation of the
techniques described in this disclosure. A computer program
product may include a computer-readable medium.

[0089] By way of example, and not limitation, such com-
puter-readable storage media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage, or other magnetic storage devices, flash
memory, or any other medium that can be used to store
desired program code in the form of instructions or data
structures and that can be accessed by a computer. Also, any
connection is properly termed a computer-readable medium.
For example, if instructions are transmitted from a website,
server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as infrared, radio, and microwave
are included in the definition of medium. It should be under-
stood, however, that computer-readable storage media and
data storage media do not include connections, carrier waves,
signals, or other transient media, but are instead directed to

Feb. 26, 2015

non-transient, tangible storage media. Disk and disc, as used
herein, includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and Blu-ray disc,
where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of the
above should also be included within the scope of computer-
readable media.

[0090] Instructions may be executed by one or more pro-
cessors, such as one or more digital signal processors (DSPs),
general purpose microprocessors, application specific inte-
grated circuits (ASICs), field programmable logic arrays (FP-
GAs), or other equivalent integrated or discrete logic cir-
cuitry. Accordingly, the term “processor,” as used herein may
refer to any of the foregoing structure or any other structure
suitable for implementation of the techniques described
herein. In addition, in some aspects, the functionality
described herein may be provided within dedicated hardware
and/or software modules. Also, the techniques could be fully
implemented in one or more circuits or logic elements.
[0091] The techniques of this disclosure may be imple-
mented in a wide variety of devices or apparatuses, including
a wireless handset, an integrated circuit (IC) or a set of ICs
(e.g., a chip set). Various components, modules, or units are
described in this disclosure to emphasize functional aspects
of devices configured to perform the disclosed techniques,
but do not necessarily require realization by different hard-
ware units. Rather, as described above, various units may be
combined in a codec hardware unit or provided by a collec-
tion of interoperative hardware units, including one or more
processors as described above, in conjunction with suitable
software and/or firmware.

[0092] Various examples have been described. These and
other examples are within the scope of the following claims.

What is claimed is:

1. A method for diagnosing and treating a psychiatric dis-
order, the method comprising:

providing a graphical user interface that enables a user to

select at least one of: entering information related to a

diagnosis of the psychiatric disorder and alleviating

symptoms caused by the psychiatric disorder; and

upon the user selecting entering information related to the

diagnosis of a psychiatric disorder,

receiving information related to the diagnosis of the
psychiatric disorder,

determining the severity of a user’s condition based at
least in part on the received information; and

providing a treatment based on the determined severity
of the user’s condition.

2. The method of claim 1, wherein the psychiatric disorder
includes at least one of depression, anxiety, stress, or anor-
exia.

3. The method of claim 1, wherein receiving information
related to the diagnosis of a psychiatric disorder includes
receiving information related to one or more of: a user’s sleep
habits, a user’s activity level, or a user’s mood.

4. The method of claim 1, wherein providing a treatment
based on the determined severity includes contacting a health
care professional.

5. The method of claim 1, wherein providing a treatment
based on the determined severity includes displaying feed-
back information to the user, such that the user can correlate
at least one of sleep habits or activity level to the severity of
the user’s condition.
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6. The method of claim 1, further comprising upon the user
selecting alleviating symptoms associated with the psychiat-
ric disorder, providing a graphical user interface that enables
the user to select therapeutic multimedia, wherein the thera-
peutic multimedia has been selected by the user or a health-
care professional.

7. The method of claim 1, further comprising transmitting
the received information related to the diagnosis of the psy-
chiatric disorder to a health care professional.

8. A device for diagnosing and treating a psychiatric dis-
order, the device comprising:

one or more processors configured to:

provide a graphical user interface that enables a user to

select at least one of: entering information related to a

diagnosis of the psychiatric disorder and alleviating

symptoms caused by the psychiatric disorder, and

upon the user selecting entering information related to the

diagnosis of a psychiatric disorder,

receive information related to the diagnosis of the psy-
chiatric disorder,

determine the severity of a user’s condition based at least
in part on the received information; and

provide a treatment based on the determined severity of
the user’s condition.

9. The device of claim 8, wherein the psychiatric disorder
includes at least one of depression, anxiety, stress, or anor-
exia, and wherein the device is a mobile phone.

10. The device of claim 8, wherein receiving information
related to the diagnosis of a psychiatric disorder includes
receiving information related to one or more of: a user’s sleep
habits, a user’s activity level, or a user’s mood.

11. The device of claim 8, wherein providing a treatment
based on the determined severity includes contacting a health
care professional.

12. The device of claim 8, wherein providing a treatment
based on the determined severity includes displaying feed-
back information to the user, such that the user can correlate
at least one of sleep habits or activity level to the severity of
the user’s condition.

13. The device of claim 8, wherein upon the user selecting
alleviating symptoms associated with the psychiatric disor-
der, the one or more processors are further configured to
provide a graphical user interface that enables the user to
select therapeutic multimedia, wherein the therapeutic mul-
timedia has been selected by the user or a health care profes-
sional.
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14. The device of claim 7, further comprising a network
interface configured to transmit the received information
related to the diagnosis of the psychiatric disorder to a health-
care professional.

15. A non-transitory computer-readable storage medium
having instructions stored thereon that upon execution cause
one or more processors of a device to:

provide a graphical user interface that enables a user to

select at least one of: entering information related to a

diagnosis of the psychiatric disorder and alleviating

symptoms caused by the psychiatric disorder, and

upon the user selecting entering information related to the

diagnosis of a psychiatric disorder,

receive information related to the diagnosis of the psy-
chiatric disorder,

determine the severity of'a user’s condition based at least
in part on the received information; and

provide a treatment based on the determined severity of
the user’s condition.

16. The non-transitory computer-readable storage medium
of claim 15, wherein receiving information related to the
diagnosis of a psychiatric disorder includes receiving infor-
mation related to one or more of: auser’s sleep habits, a user’s
activity level, or a user’s mood.

17. The non-transitory computer-readable storage medium
of claim 15, wherein providing a treatment based on the
determined severity includes contacting a health care profes-
sional.

18. The non-transitory computer-readable storage medium
of claim 15, wherein providing a treatment based on the
determined severity includes providing a graphical user inter-
face that enables the user to select therapeutic multimedia,
wherein the therapeutic multimedia has been selected by the
user or a health care professional.

19. The non-transitory computer-readable storage medium
of claim 15, wherein upon the user selecting alleviating
symptoms associated with the psychiatric disorder includes,
the instructions cause one or more processors of a device to

provide a graphical user interface that enables the user to

select one more therapeutic multimedia, wherein the
therapeutic multimedia has been selected by the user or
a health care professional.

20. The non-transitory computer-readable storage medium
of claim 15, wherein the instructions further cause one or
more processors of a device to transmit the received informa-
tion related to the diagnosis of the psychiatric disorder to a
health care professional.
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