wo 2011/031382 A1 |1 IO 0O R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /g5 1IN0 VAN VA 00 A 00 A0 000 O 1
International Bureau S,/ )
g ' Joy . . .
. . _ S (10) International Publication Number
(43) International Publication Date \'{:/_?___/
17 March 2011 (17.03.2011) PCT WO 2011/031382 Al

(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
G060 50/00 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
A L. HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(21) International Application Number: KR. KZ. LA. LC. LK. LR. LS. LT. LU. LY. MA. MD
PCT/US2010/043308 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(22) International Filing Date: | g]?,é\IGZ,S?(M,SEE,S IKAG,SP"IE{,S%,SP;{F, %?, "{"{JS,”IE{I\E[L %S, %2,
27 July 2010 (27.07.2010 > O, O, SL, >0 L, BV, > > 1), > > 1K,

29) Filing L uly2010¢ . ; TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
@3 1 mfg z-inguage. o TS (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
12/558,045 11 September 2009 (11.09.2009) US %ﬁ) ZEW)» Eufas(lzli (AAI\T’L angg» ggé% g[ZDb REUb Tlg
, European , AT, BE, BG, CH, CY, CZ, DE, DK,
(72) Inventor; and EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(71) Applicant : CLAWSON, Jeffrey J. [US/US]; 4649 LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,
Farm Meadow Lane, Salt Lake City, Utah 84117 (US). SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

(74) Agent: THOMPSON, John R.; Stoel Rives LLP, 201 GW. ML, MR, NE, SN, TD, TG).
So. Main Street, Suite 1100, One Utah Center, Salt Lake Published:

City, Utah 84111 (US). —  with international search report (Art. 21(3))

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

[Continued on next page]

(54) Title: STROKE DIAGNOSTIC AND INTERVENTION TOOL FOR EMERGENCY DISPATCH
(57) Abstract: A system and method to assist an

100\ emergency medical dispatcher in responding to
emergency calls. A computer implemented emer-

Pationt gency dispatch protocol includes interrogatories
17 for a dispatcher to ask a caller to generate an ap-

propriate response. A diagnostic tool is provided

Dispatch Center 102 . ; : .
? to diagnosis as to whether a patient has likely

Dispatcher suffered a stroke. The diagnostic tool determines
Computer 108 . <
}\ iL = 104 whether the patient has likely suffered a stroke
Memory — 2Z0[ - = _/} based on caller-relayed information about the pa-
Emesrgency Medical A tient. The diagnostic tool can be launched auto-

Dispatch Protocol 108 matically by the emergency dispatch protocol, or

manually by a dispatcher. The diagnostic tool
Determinant Value H H
Caloalator 1 CAD System presents a user mterface that p.r0V1des, among
other things, instructions, questions, and input
Hz2 fields.

fe]

Reporting Module 11 i

Diagnostic Tools 120 m
: Stroke ! f

Identification Tool 122 Telephone
Equipment
18
P
FIG. 1



WO 2011/031382 A1 W00 00 AR A

amendments (Rule 48.2(h))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of



WO 2011/031382 PCT/US2010/043308

STROKE DIAGNOSTIC AND INTERVENTION TOOL FOR
EMERGENCY DISPATCH

Copyright Notice
[0001] © 2010 Priority Dispatch Corp. A portion of the disclosure of this patent

document contains material that is subject to copyright protection. The copyright

owner has no objection to the facsimile reproduction by anyone of the patent
document or the patent disclosure, as it appears in the Patent and Trademark Office
patent file or records, but otherwise reserves all copyright rights whatsoever. 37
CFR § 1.71(d).

Technical Field

[0002] This invention relates to computer systems and methods for providing
medical protocol interrogation, instruction, and emergency dispatch. More
specifically, the invention is directed to computer-implemented tools to assist a
dispatcher during an interrogation and instruction of an emergency caller.

Brief Description of the Drawings

[0003] Non-limiting and non-exhaustive embodiments of the disclosure are
described, including various embodiments of the disclosure with reference to the
figures, in which:

[0004] FIG. 1 is a block diagram of an emergency dispatch system, according to
one embodiment;

[0005] FIG. 2 illustrates a user interface of an emergency medical dispatch
protocol, according to one embodiment; and

[0006] FIGS. 3A-3F illustrates a user interface of a stroke identification tool,;
[0007] FIG. 4 is a flow diagram of a protocol of a stroke identification tool
providing instructions and questions to a dispatcher;

[0008] FIG. 5 is a flow diagram of a particular protocol 500 of a stroke
identification tool; and

[0009] FIGS. 6A-6D are a flow diagram of a stroke identification tool identifying
whether a patient has suffered a stroke.

Detailed Description

[0010] Emergency dispatchers handle emergency calls reporting a wide variety of
emergency situations. An automated emergency dispatch system, potentially
implemented on a computer, can aid a dispatcher in prioritizing the calls and

1



WO 2011/031382 PCT/US2010/043308

processing the calls to generate an appropriate emergency dispatch response.
Regardless of the experience or skill level of the dispatcher, the automated
emergency dispatch systems can enable a consistent and predictable emergency
dispatch response, despite the diverse aspects of emergency situations, including
inter alia signs, symptoms, conditions, and circumstances, that may be reported from
one call to the next.

[0011] Although an automated emergency dispatch system can enable collection
and processing of widely divergent aspects of emergency situations, some of the
emergency situations and/or aspects reported should be explored in greater depth
as they are reported. This further exploration may require the dispatcher to probe
more deeply to gather more descriptive details. Moreover, some emergency
situations may be improved by more detailed instructions. Still other emergency
situations may involve a clinical presentation of a condition that is not easily
diagnosed, but which could alter the appropriate dispatch response if properly
diagnosed.

[0012] A dispatcher with little or no medical training or experience likely cannot
properly explore situations and/or aspects or diagnose medical conditions, let alone
instruct a caller to do so. Furthermore, the automated emergency dispatch systems
are not equipped to assist or enable a dispatcher to explore situations in greater
depth, to provide further instruction, nor to diagnose conditions. Accordingly, the
present disclosure is directed to diagnostic tools that supplement an automated
emergency dispatch system to attempt to address these and other shortcomings of
automated emergency dispatch systems.

[0013] The embodiments of the disclosure will be best understood by reference to
the drawings, wherein like parts are designated by like numerals throughout. It will
be readily understood that the components of the disclosed embodiments, as
generally described and illustrated in the figures herein, could be arranged and
designed in a wide variety of different configurations. Thus, the following detailed
description of the embodiments of the systems and methods of the disclosure is not
intended to limit the scope of the disclosure, as claimed, but is merely representative
of possible embodiments of the disclosure. In addition, the steps of a method do not
necessarily need to be executed in any specific order, or even sequentially, nor need
the steps be executed only once, unless otherwise specified.
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[0014] In some cases, well-known features, structures or operations are not
shown or described in detail. Furthermore, the described features, structures, or
operations may be combined in any suitable manner in one or more embodiments. It
will also be readily understood that the components of the embodiments as generally
described and illustrated in the figures herein could be arranged and designed in a
wide variety of different configurations.

[0015] Several aspects of the embodiments described will be illustrated as
software modules or components. As used herein, a software module or component
may include any type of computer instruction or computer executable code located
within a memory device and/or computer-readable storage medium. A software
module may, for instance, comprise one or more physical or logical blocks of
computer instructions, which may be organized as a routine, program, object,
component, data structure, etc., that performs one or more tasks or implements
particular abstract data types.

[0016] In certain embodiments, a particular software module may comprise
disparate instructions stored in different locations of a memory device, which
together implement the described functionality of the module. Indeed, a module may
comprise a single instruction or many instructions, and may be distributed over
several different code segments, among different programs, and across several
memory devices. Some embodiments may be practiced in a distributed computing
environment where tasks are performed by a remote processing device linked
through a communications network. In a distributed computing environment,
software modules may be located in local and/or remote memory storage devices.
In addition, data being tied or rendered together in a database record may be
resident in the same memory device, or across several memory devices, and may be
linked together in fields of a record in a database across a network.

[0017] Suitable software to assist in implementing the invention is readily
provided by those of skill in the pertinent art(s) using the teachings presented here
and programming languages and tools, such as Java, Pascal, C++, C, database
languages, APls, SDKs, assembly, firmware, microcode, and/or other languages and
tools. Suitable signal formats may be embodied in analog or digital form, with or
without error detection and/or correction bits, packet headers, network addresses in
a specific format, and/or other supporting data readily provided by those of skill in the
pertinent art(s).
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[0018] An emergency dispatch system as disclosed herein may be computer-
implemented in whole or in part on a digital computer. The digital computer includes
a processor performing the required computations. The computer further includes a
memory in electronic communication with the processor for storing a computer
operating system. The computer operating systems may include MS-DOS,
Windows, Unix, AlX, CLIX, QNX, OS/2, and Apple. Alternatively, it is expected that
future embodiments will be adapted to execute on other future operating systems.
The memory also stores application programs including a Computer Aided Dispatch
(CAD) program, an automated emergency dispatch protocol, a user interface
program, and data storage. The computer may further include an output device,
such as a display unit, for viewing the displayed instructions and inquiries and a user
input device for inputting response data.

[0019] FIG. 1 is an emergency dispatch system 100, according to one
embodiment. At a dispatch center 102, a dispatcher 104 operates a computer 106.
The computer may include a memory 107 to store protocols, modules, tools, data,
etc. The computer may be configured to execute an emergency medical dispatch
protocol 108 to enable the dispatcher to rapidly and consistently address a medical
emergency of a patient 117 as reported by a caller 118. The emergency medical
dispatch protocol 108 provides a logic tree with questions, possible responses from a
caller 118, and instructions to the caller 118. The responses may route to
subsequent questions and/or instructions to the caller. The responses are
processed according to predetermined logic to both provide to the dispatcher 104 the
correct emergency medical dispatch response (e.g., by trained emergency
responders) and the appropriate doctor-approved post-dispatch instructions for relay
to the caller 118 before professional help arrives at the scene. The emergency
medical dispatch system 100 may also aid the dispatcher in determining an
appropriate priority of the emergency call, including but not limited to a priority of the
emergency call relative to other emergency calls.

[0020] Although an emergency medical dispatch system 100 and emergency
medical dispatch protocol 108 are disclosed and described herein, a person of
ordinary skill can appreciate that other emergency dispatch systems and emergency
dispatch protocols are contemplated, including but not limited to emergency fire
dispatch systems and protocols and emergency police dispatch systems and
protocols. Exemplary embodiments of such emergency dispatch systems and
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protocols are disclosed in U.S. Patent Nos. 5,857,966, 5,989,187, 6,004,266,
6,010,451, 6,053,864, 6,076,065, 6,078,894, 6,106,459, 6,607,481, 7,106,835, and
7,428,301, which are incorporated herein by reference.

[0021] The computer 106 may also operate a determinant value calculator 110 to
calculate a determinant value from the responses of the caller 118 to protocol
questions. The computer 106 presents the determinant value to generate an
appropriate emergency dispatch response and/or establish the priority of the
emergency call. The response may include dispatching professional emergency
responders to the scene of the emergency. Because the questions asked and the
recommendations that are made deal directly with life and death decisions, the
protocols used shall have passed through a rigorous medical review by a panel of
doctors and EMS public safety experts who specialize in emergency medicine. The
determinant value calculator 110 may be stored on the memory 107 of the computer.
[0022] Many calls for medical services are not true medical emergencies, so it is
important to prioritize the calls in several ways. First, calls that are true emergencies
should be dispatched first. Second, if an agency has units with different capabilities,
the more advanced units should be sent to more severe medical problems. And
finally, if lights-and-siren are not needed from a medical standpoint, they should not
be used, thereby increasing the safety of all those on the road and in the emergency
vehicles. While many medical calls are not true emergencies, all situations can
benefit from medical evaluation and instruction. Prior to the arrival of professional
help on-scene, the emergency medical dispatch protocol 108 provides the dispatcher
104 with instructions for the caller 118 that are appropriate to the type of call, from a
patient 117 with minor lacerations to a patient 117 who is not breathing.

[0023] The determinant value provides a categorization code of the type and level
of the incident. The code may be provided to a Computer Aided Dispatch (CAD)
system 112, which is a tool used by a dispatcher 104 to track and allocate
emergency response resources, for processing. The CAD system 112 may operate
in whole or in part on a separate computer in communication with computer 106. In
another embodiment, the CAD system 112 operates on computer 106. The primary
information used by the CAD system 112 is location information of both the incident
and units, unit availability and the type of incident. The CAD system 112 may use
third party solutions, such as E-911, vehicle location transponders and MDT's for
automating the location and availability tasks.
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[0024] The computer 106 may also include a reporting module 114 to statistically
measure the performance of individual staff and overall performance of the dispatch
center 102. These statistics include compliance rates, call processing statistics, and
peer measurements. The reporting module 114 may be stored on the memory 107
of the computer 106.

[0025] The computer 106 may further comprise an input device such as a
keyboard, mouse, or other input device and also an output device such as a display
monitor. The input device receives input from a user (generally a dispatcher) and
provides it to the emergency medical dispatch system 100. The input may be
provided to the computer 106, the emergency protocol 108, the diagnostic tools 120,
and/or the CAD system 112. The output device receives output from the emergency
medical dispatch system 100 and displays or otherwise presents the output to the
user. In another embodiment, the input device and output device are provided by
the CAD system 112. In still another embodiment, the CAD system 112 runs on
computer 106.

[0026] The dispatch center 102 includes telephony equipment 116 to answer
emergency calls. A call into the dispatch center 102 from a caller 118 initiates
creation of a medical call incident. The dispatcher 104 identifies the call as requiring
an emergency medical dispatch, and the emergency medical dispatch protocol 108
is accessed. The protocol 108 may provide instructions that are expertly drafted to
assist a novice caller 118 in diagnosing a condition of a patient 117. The protocol
108 may also provide expertly drafted first aid instructions to assist a patient 117
prior to the arrival of trained emergency responders. The instructions may be vocally
relayed by the dispatcher 104 to the caller 118 over the telephony equipment 116.
[0027] Some protocol questions may be readily answerable by the caller 118,
whereas others are more difficult to answer. Certain diagnostic inquiries may be
difficult for the untrained caller to determine or may be difficult to answer under the
stress of an emergency situation. Accordingly, in addition to instructions, the
emergency medical dispatch system 100 may provide one or more computer-
implemented diagnostic tools 120. The diagnostic tools 120 may greatly improve
information collection and intervention for emergency medical response situations
and aid in saving lives.

[0028] A diagnostic tool 120 may aid the dispatcher and/or the caller (via
instructions from the dispatcher) in diagnosing a condition of a patient 104. A
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diagnostic tool 120 may also be an interventional tool, providing instructions that
direct a caller to intervene, or take action, to treat a patient 104, or otherwise change
the circumstances or conditions of an emergency situation. For sake of clarity,
diagnostic tools and interventional tools are both referred to herein generally as
diagnostic tools. Accordingly, a diagnostic tool 120, as referred to herein, may
provide diagnostic instructions, interventional instructions, or both diagnostic and
interventional instructions. Whether a diagnostic tool 120 provides merely diagnostic
instructions, merely interventional instructions, or both diagnostic and interventional
instructions, the diagnostic tool can provide consistent and reliable instruction,
information gathering, and/or timing for a particular emergency situation.

[0029] The diagnostic tools 120 are computer implemented software modules that
enable a dispatcher 104 to provide consistent, expert advice to assist a caller with
regards to a particular aspect of an emergency situation, such as determining a vital
sign. One benefit of the diagnostic tools 120 is the computer aided timing of
techniques to determine the vital signs. In highly stressful conditions, the diagnostic
tools 120 provide a necessary resource to reading critical signs. The diagnostic
tools 120 may be stored in the memory 107 of the computer 106 and initiated and
executed as required. The diagnostic tools 120 may be embodied as computer
executable software applications and associated data.

[0030] The emergency medical dispatch protocol 108 may call on a diagnostic
tool 120, for example to assist with an interrogatory, and may route to the
appropriate diagnostic tool 120 when needed. When directed according to the
protocol 108, the emergency medical dispatch system 100 may automatically, i.e.,
without dispatcher intervention, initiate the appropriate diagnostic tool 120 on the
dispatch center computer 106. This may occur when the emergency medical
dispatch protocol 108 arrives at a diagnosis step in the protocol and initiates a
corresponding diagnostic tool 120. The emergency dispatch system 100 may also
allow the dispatcher 104 the option to manually call upon a diagnostic tool 120 as
desired. lIcons and/or buttons may be displayed in a tool bar, or other convenient
location on a user interface to allow the dispatcher 104 to initiate a corresponding
diagnostic tool 120. In another embodiment, the emergency medical dispatch
protocol 108 may simply prompt the dispatcher to launch the stroke identification tool
122 when needed.
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[0031] The diagnostic tool 120 discussed herein comprises a stroke identification
tool 122. The stroke identification tool 122 is configured to assist the dispatcher 104
in guiding the caller 118 to diagnose whether the patient 117 may have suffered a
stroke. The emergency medical dispatch protocol 108 may automatically route
directly to the stroke identification tool 122 upon receipt of information indicating the
patient may have suffered a stroke. The emergency medical dispatch protocol 108
may also enable a dispatcher to manually launch the stroke identification tool. The
stroke identification tool 122 is discussed in reference to figures of graphical user
interfaces that exemplify certain embodiments. One of skill in the art will appreciate
that such interfaces may be implemented and designed in various ways and still be
within the scope of the invention.

[0032] FIG. 2 illustrates a user interface 200 of an emergency medical dispatch
protocol, according to one embodiment. The emergency medical dispatch protocol
user interface 200 allows a dispatcher to interface with the emergency medical
dispatch protocol. The emergency medical dispatch protocol may present
interrogatories 202 via the emergency medical dispatch protocol user interface 200.
The interrogatories 202 are provided for the dispatcher to direct to the caller to
gather information regarding the medical emergency of the patient. The dispatcher
and/or the emergency medical dispatch system may gather the information in the
form of caller responses to the interrogatories 202. The dispatcher may input the
responses of the caller to the interrogatories into response fields 204 provided by the
user interface 200. The response fields 204 may include, for example, familiar user
interface components, including but not limited to text fields, text boxes, menus,
drop-down menus, drop-down selection boxes, lists, buttons, check boxes, and radio
buttons. The response fields 204 may correspond to information indicative of one or
more responses of the caller to the interrogatories 202.

[0033] The caller responses, and information therein, relayed from the caller to
the dispatcher, and input into the system, may be used by the emergency medical
protocol to determine subsequent interrogatories 202 and instructions to present to
the dispatcher. The caller responses, and information therein, may indicate the
caller’'s observations of signs and symptoms of the patient’'s medical condition. The
information gathered from the caller responses may be used by the emergency
medical dispatch system to generate an emergency medical dispatch response by
trained emergency responders. The information gathered from the caller responses
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may be used by the determinant value calculator to calculate a determinant value
that can be communicated to the emergency responders. Further details of
emergency medical dispatch protocols and user interfaces to interact with the same
can be found in the earlier referenced U.S. patents.

[0034] The emergency medical dispatch protocol user interface 200 may also
provide one or more diagnostic tool launch inputs 206. As illustrated, one or more
buttons may be provided on the user interface as diagnostic tool launch inputs 206.
The diagnostic tool launch inputs 206 enable the dispatcher to launch a particular
diagnostic tool. Although the emergency medical dispatch protocol may
automatically initiate a diagnostic tool based on dispatcher-entered input indicative of
one or more responses of the caller, the diagnostic tool launch inputs 206 provide a
way for the dispatcher to manually (i.e. any time, at the dispatcher’'s discretion)
initiate a diagnostic tool. In FIG. 2, a stroke identification tool launch input 208 is
provided. The stroke identification tool launch input 208 may comprise a button on
the emergency medical dispatch protocol user interface 200 with an icon of a face
with mouth sagging on one side. The icon may indicate that the button launches the
stroke identification tool. As will be appreciated by a person of ordinary skill, the
diagnostic tool launch inputs 206 may comprise a component other than a button,
including familiar user interface components, such as a drop down menu, a drop
down selection box, a list, a check box, a text field, and a radio button.

[0035] FIGS. 3A-3F illustrate an embodiment of a user interface 300 of a stroke
identification tool, according to one embodiment. The user interface 300 of the
illustrated embodiment provides instructions 302, 304, 306, 308, a start input 310,
questions 312, 314, 316, 318, input fields 320, 322, 324, a finished input 326, a
recommendation field 328, and a close input 330. The user interface 300 aids a
dispatcher in guiding a caller in obtaining information that can be used by the stroke
identification tool to diagnose whether a patient has suffered a stroke. The
instructions 304, 306, 308, the questions 312, 314, 316, and the input fields 320,
322, 324 may be grouped into one or more scripted interactions (e.g., at least one
instruction, at least one question, and at least one input field). A scripted interaction
guides the dispatcher in guiding the caller to identify signs and symptoms that a
patient may have suffered a stroke. The user interface 300 may further provide
answer fields 334, 336, 338 to display an answer number that corresponds to a
patient response that may be selected in each input field 320, 322, 324 (i.e. the input

9
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provided to the user interface by the dispatcher that corresponds to the caller's
answers to the questions 312, 314, 316 and also the patient’'s responses to the
instructions 302,304, 306, 308). The user interface 300 may also provide one or
more confirming instructions 332 to confirm the status of the caller and one or more
interaction instructions 340, 342, 344, 346 intended solely for the dispatcher as
guidance in interacting with the caller.

[0036] The instructions 302, 304, 306, 308 may direct the dispatcher in guiding
the caller. An initial instruction 302 may direct the dispatcher to prepare the caller for
subsequent diagnostic instructions 304, 306, 308 and/or questions 312, 314, 316,
318. For example, the initial instruction 302 may provide, “I want you to get close
enough to ask her/him three questions.” The initial instruction 302 may also prepare
the caller to facilitate diagnosing whether the patient may have suffered a stroke. A
confirming instruction 332 may be provided, such as “Tell me when you are ready,”
to enable the dispatcher to know when the caller is prepared for the additional
diagnostic instructions 304, 306, 308.

[0037] The start input 310 may be provided to activate the diagnostic function of
the stroke identification tool. FIG. 3A illustrates the user interface 300 prior to a start
input 310 activating diagnostic function of the stroke identification tool. In the
embodiment of FIG. 3A, the start input 310 is a button. The start input 310 is labeled
with the term “Ready,” indicating to the dispatcher in an intuitive manner that the
dispatcher should click the button when the caller responds to the confirming
instruction 332 that the caller is ready. Prior to the start input 310 being clicked, the
components of the user interface 300 may be inactive. For example, in the depicted
embodiment the input fields 320, 322, 324 are darkened and/or grayed out (i.e.,
displayed with a lighter shade of gray instead of black or colors, to indicate that it
cannot currently be operated by the user) because they are inactive. The answer
fields 334, 336, 338 are also blank, indicating they are inactive. A person of ordinary
skill will appreciate that, prior to the start input 310 being clicked, other components
such as the diagnostic instructions 304, 306, 308, the finished input 326, the
recommendation field 328, and the close input 330 may also be inactive and/or
grayed out. After the start input 310 is clicked, these components may be activated.
In another embodiment, these components may be activated at various stages of

progression within the protocol of the diagnostic tool.
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[0038] The input fields 320, 322, 324 of the illustrated embodiment are provided
as groups of radio buttons. As can be appreciated, the input fields 320, 322, 324
may be provided as any of a variety of user interface components, including but not
limited to text fields, text boxes, menus, drop-down menus, drop-down selection
boxes, lists, buttons, and check boxes, or combinations thereof. The input fields are
discussed in greater detail below with reference to FIGS. 3C-3E.

[0039] FIG. 3B illustrates the user interface 300 after the start input 310 has been
clicked to activate diagnostic function of the stroke identification tool. After the start
input 310 is clicked, the input fields 320, 322, 324 are no longer darkened, indicating
they are activated. The answer fields 334, 336, 338 are also now active and show
an answer number of “0” to indicate that no input has been provided. Other
components, such as the finished input 326 and close input 330, that were
previously in an inactive state may also be activated once the start input 310 has
been clicked. In this manner, the progression of the protocol of the stroke
identification tool can be controlled in an intuitive manner. The dispatcher is guided
to wait until the caller is prepared for the diagnostic instructions 304, 306, 308.
Moreover, by providing the input fields 320, 322, 324, the finished input 326, and the
close input 330 in an inactive state prior to receiving the start input 310, the user
interface 300 guards against the dispatcher inadvertently entering an input that is not
indicative of the caller’s observations of the patient.

[0040] Providing intuitive control of the progression of the protocol of the
diagnostic tool can facilitate consistent and predictable processing of emergency
calls. The intuitive progression generates predictable actions by the dispatcher
despite the potential stress that may be involved with processing emergency calls
and despite the skill level and/or experience of the dispatcher. The diagnostic tool
enables a dispatcher with little or no experience and/or medical training to
successfully determine, to a reasonable probability, whether a patient may have
suffered a stroke.

[0041] Preventing inadvertent entering of an input that is not indicative of a caller
observation can also be important in emergency dispatch scenarios. For example, a
dispatcher may receive, and thereby be forced to process, multiple calls substantially
at one time. The dispatcher may have provided a first caller multiple instructions,
and progressed substantially along the protocol of the diagnostic tool, only to be
disconnected due to the call being dropped. The situation associated with the

11
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dropped call may be ongoing, and the emergency medical dispatch system may
allow the dispatcher to put the case on hold to await a call back from the first caller.
The dispatcher may then answer a call expecting it to be the first caller, and instead
discover a second caller is reporting an emergency. Accordingly, the dispatcher may
initiate a new case (i.e., session or instance of the emergency medical dispatch
protocol) and begin processing the second call. A short time later, the first caller
may call back, and rather than starting over, the dispatcher will want to pick up
processing of the emergency call substantially at the point in the stroke identification
tool where the protocol was prior to the call being dropped.

[0042] Without guidance from the user interface 300 to indicate the point in the
progression of the protocol, the stress and/or intensity of processing emergency calls
may cause the dispatcher to forget where in the protocol the call was dropped.
Moreover, as the dispatcher switches between the user interface associated with the
first call and the user interface associated with the second call, there may be
substantial risk that the dispatcher could click an area of the user interface and
inadvertently select a response that does not indicate an observation of the particular
caller associated with that user interface. The dispatcher may fail to recognize the
inadvertent input or fail to realize that the inadvertent input is not indicative of an
observation of the caller. Providing certain portions and components of the user
interface 300 as initially inactive can help provide intuitive understanding of the point
of progression in the protocol of the stroke identification tool and can guard against
the dispatcher inadvertently providing inaccurate input.

[0043] After clicking the start input 310, the user interface 300 provides the
dispatcher a diagnostic instruction 304 that the dispatcher can relay to the caller.
The diagnostic instruction may be directed to guiding the caller in a manner that
facilitates identifying a sign or symptom that the patient has suffered a stroke. For
example, stroke victims commonly can suffer from numbness or weakness on one
side of the body. The numbness or weakness can cause a stroke victim to have a
smile that sags or droops on one side. In the depicted embodiment, the diagnostic
instruction 304 may direct the caller to, for example, “Ask her/him to smile,” as a
potential way for the caller to identify whether the patient may be experiencing any
numbness or weakness. When the dispatcher relays this diagnostic instruction 304
to the caller, the caller is guided to ask the patient to smile.

12
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[0044] An interaction instruction 340, such as “Wait,” may be provided to guide
the dispatcher in interacting with the caller. The interaction instruction 342 “Wait”
instructs the dispatcher to allow the caller time to perform the diagnostic 304
instruction and observe the patient’s response. The interaction instruction 340 may
enhance consistent processing of emergency calls by prompting the dispatcher to be
calm and patient despite the potential stress of processing the emergency call. The
interaction instruction 340 may be provided in parentheses to indicate that it is
intended solely for the dispatcher and is not to be relayed to the caller.

[0045] The user interface 300 may further provide a question 312 for the
dispatcher to ask the caller to aid the caller in assessing the patient's response to the
diagnostic instruction 304. The question 312 may also aid the dispatcher in
gathering information about the caller's observations of the patient’s response to the
diagnostic instruction 304. The information gathered may be information concerning
a potential sign or symptom of a stroke. For example, the question 312 provided by
the user interface 300 may be, “Was the smile equal on both sides of his/her
mouth?” to gather information about whether the patient may be experiencing any
numbness or weakness. If the patient is unable to smile, or unable to smile equally
on both sides of her/his mouth, the patient may be suffering from numbness or
weakness that commonly results from a stroke. The caller vocally responds to the
question over the telephone.

[0046] An input field 320 provided by the user interface allows the dispatcher to
enter input that is indicative of the caller-relayed information conveyed in the caller’s
response to the question 312. Stated differently, the input field 320 may provide a
way for the dispatcher to provide to the stroke identification tool information from the
caller's response to the question 312. The caller-relayed information can indicate
the caller’s observations of the patient’s response to the diagnostic instruction 304.
In the depicted embodiment, user interface 300 provides the input field 320 as a
group of radio buttons. Four radio buttons are provided, each button having an
associated label providing a potential response of the caller, such as “Normal smile,”

“Slight difference in smile (possible difference),” “Only one side of mouth or face
shows a smile (obvious difference),” and “Cannot complete request at all.” The
potential responses of the patient may correlate with a potential sign or symptom that

the patient may have suffered a stroke. For example, the patient’s inability to fully
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smile can indicate that the patient may be experiencing numbness or weakness,
which often accompanies a stroke.

[0047] FIG. 3C illustrates the user interface 300 after a first scripted interaction is
complete, and after the dispatcher has provided input using the input field 320 of
user interface 300. Previously, the dispatcher may have relayed to the caller the
diagnostic instruction 304, “Ask her/him to smile,” the dispatcher may have waited in
accordance with the interaction instruction 340, and then asked the caller the
question 312, “Was the smile equal on both sides of his/her mouth?” As shown in
FIG. 3C, the caller may have responded to the question, relaying back to dispatcher
over the telephone that, “Yes, the patient’s smile was equal on both sides,” and the
dispatcher utilized the input field 320 to input that the patient’s smile was a “Normal
smile.” As shown in FIG. 3C, the dispatcher has clicked the radio button of the input
field 320 that corresponds to “Normal smile.”

[0048] The user interface 300 may further provide an answer field 334 to provide
quick indication to the dispatcher the input provided to input field 320. For example,
the answer field may provide an answer number to indicate which potential patient
response selected in the input field 320 by the dispatcher. For example, if the first
potential response of input field 320 is selected, the answer field 334 may present
the number “1,” and if the second potential response of input field 320 is selected,
the answer field 334 may present the number “2,” and so on and so forth. The
answer number provided in the answer field 334 provides the dispatcher with a quick
indication of potential patient response selected in the input field 320. The answer
number is more readily identifiable and distinguishable than the selection of the radio
button, which reduces inadvertent and/or erroneous input.

[0049] As shown in FIG. 3C, answer field 334 provides a “1” to indicate that the
dispatcher has selected the first potential response “Normal smile” to diagnostic
instruction 304 as provided by the caller’s answer to question 312. By contrast, in
FIG. 3D the dispatcher has changed the input field 320 to indicate that the patient
responded with a “Slight difference in smile (possible difference),” and the answer
field 334 provides a “2” to indicate the second potential response was selected.
[0050] In another embodiment, the answer fields 334, 336, 338 provide a score to
indicate to the dispatcher the importance of a particular caller observation of a
patient response as it relates to diagnosing a stroke. The score presented indicates
how significantly a patient’s response to the diagnostic instruction may indicate that
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the patient has potentially suffered a stroke. The diagnostic tool may calculate the
score or otherwise determine the appropriate score for a given patient response. In
the depicted embodiment, a low score provided in the score field 334 may indicate
that the patient’s response suggests that the patient has not suffered a stroke, or that
there is low probability that the patient has suffered a stroke, whereas a high score
provided in the score field may indicate that the patient’s response suggests a high
likelihood that the patient has suffered a stroke. A range of scores may be possible
to indicate varying degrees of likelihood that the patient’s response suggests that the
patient may have suffered a stroke. For example, a score of “1” may indicate that
the patient’'s response suggests a low probability that the patient has suffered a
stroke, a score of “2” may indicate a slightly higher probability, a score of “3” may
indicate a moderately higher probability, and a score of “4” may indicate that the
patient’s response suggests a high probability that the patient may have suffered a
stroke.

[0051] As an illustrative example, consider answer field 334 in FIG. 3C, which
provides a “1” as a result of a dispatcher inputting that a patient provided a “Normal
smile” in response to diagnostic instruction 304. A score of “1” may suggest a low
likelihood that that the patient has suffered a stroke. Similarly, FIG. 3D illustrates
that the dispatcher has changed the input field 320 to input that the patient
responded with a “Slight difference in smile (possible difference),” and the answer
field 334 provides a “2.” A score of “2” may indicate the response suggests a
slightly higher probability that the patient may have suffered a stroke.

[0052] As can be appreciated, other ranges of numbers may be provided as
scores in the score field 334. In another embodiment, the scores provided may be
inversely proportional to the probability that the patient has suffered a stroke, such
that a high score indicates a low probability of stroke and a low score indicates a
high probability that the patient has suffered a stroke. In still another embodiment,
the scores may be separated by an increment larger or smaller than 1. For example,
fractional values are possible, or step from “1” to “3” may indicate increasing
probability. Moreover, the increments separating the different scores may vary such
that there is not a predictable or consistent increase (e.g., 1, 2.2, 3.8, 6).

[0053] In still another embodiment, the level of importance of a patient response
may be indicated in the answer field 334 by a visual indicator such as a color, a
meter, or a bar graph. For example, the patient response “Normal smile” may be

15



WO 2011/031382 PCT/US2010/043308

indicated in the answer field 334 by a color such as black, to indicate that such
response suggests a low probability that the patient may have suffered a stroke.
The patient response “Slight difference in smile (possible difference)’” may be
indicated in the answer field 334 by a color such as blue, to indicate a slightly higher
probability that the patient may have suffered a stroke. The patient response “Only
once side of mouth or face shows a smile (obvious difference)” may be indicated in
the answer field 334 by a color such as orange, to indicate a moderately higher
probability that the patient may have suffered a stroke. The patient response
“‘Cannot complete the request at all” may be indicated in the answer field 334 by a
color such as blue, indicate a slightly higher probability that the patient may have
suffered a stroke. Other colors may be used to show further increasing probability
that a patient response suggests that the patient may have suffered a stroke.

[0054] Referring again to the embodiment of FIG. 3C, after the dispatcher has
utilized the input field 320 to input the caller's response to the question 312, the user
interface 300 may provide the dispatcher a second scripted interaction, including a
second diagnostic instruction 306 that the dispatcher can relay to the caller. For
example, the user interface 300 may provide a second instruction 306 such as “Ask
her/nim to raise both arms above her/his head.” This second diagnostic instruction
306 may guide the caller in a manner that facilitates identifying a sign or symptom
that can be used to diagnose whether the patient may have suffered a stroke. For
example, the second diagnostic instruction may guide the dispatcher in further
assessing whether the patient may be experiencing any numbness or weakness as
may commonly accompany a stroke. When the dispatcher relays this second
diagnostic instruction 306 to the caller, the caller is guided to ask the patient to raise
her/his arms above her/his head.

[0055] A second interaction instruction 342, such as “Wait,” may be provided to
guide the dispatcher in interacting with the caller by prompting the dispatcher to
allow the caller time to perform the instruction and observe the patient’s response.
The second interaction instruction 342 may be provided in parentheses, to
distinguish from instructions intended to be relayed to the caller, and thereby indicate
that the interaction instruction 342 is intended solely for the dispatcher.

[0056] The user interface 300 further provides a second question 314 for the
dispatcher to ask the caller to aid the caller in assessing the patient's response to the
second diagnostic instruction 306. The dispatcher can ask the caller the second
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question 314 to gather information about the caller's observations of the patient’s
response. The information gathered may be information concerning a potential sign
or symptom of a stroke. For example, the second question 314 provided by the user
interface 300 may be “Was s/he able to do it?” (i.e., was the patient able to raise
her/his arms above her/his head?), guiding the caller to identify whether the patient
has suffered any numbness or weakness commonly occurring with stroke victims.

[0057] A second input field 322 may be provided by the user interface 300 to
enable the dispatcher to provide to the stroke identification tool an input that is
indicative of the caller's response to the second question 314. The second input
field 322 may provide a way for the dispatcher to enter the caller’'s observations of
the patient’s response to the second diagnostic instruction 306 as communicated in
the caller's response to the second question 314. The second input field 322 is
provided by user interface 300 as a group of radio buttons, similar to the input field
320. The second input field 322 in the depicted embodiment may have four radio
buttons, and each radio button may have an associated label providing a potential

response of the caller, such as “Both arms raised equally,” “One arm raised higher
than the other (both raised unequally), "Only one arm raised,” and “Cannot complete
request at all.” The potential responses may correlate with a potential sign or
symptom that the patient may have suffered a stroke. For example, the patient’s
inability to raise both arms equally can indicate that the patient may have suffered a
stroke.

[0058] FIG. 3D illustrates the user interface 300 after the second scripted
interaction is complete, after the dispatcher has provided input using the second
input field 322. (Also, as previously described with reference to FIG. 3C, the
dispatcher may have changed the input of the input field 320 and, accordingly, input
field 320 as shown in FIG. 3D does not correspond to FIG. 3C.) Previously, the
dispatcher may have provided the caller the second instruction 306 and asked the
caller the second question 314. The caller may have responded to the second
question 314, relaying back to the dispatcher over the telephone, that the patient
was only able to raise one arm above her/his head. Accordingly, as shown in FIG.
3D, the dispatcher has clicked the radio button of the second input field 322 that
corresponds to the potential patient response “Only one arm raised.” A answer field
336 provides an answer number “3,” indicating that the dispatcher has input the third
potential patient response.
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[0059] After the dispatcher has utilized the second input field 322 to input the
caller’s response to the second question 314, the user interface 300 provides the
dispatcher a third scripted interaction, having a third diagnostic instruction 308 that
the dispatcher can relay to the caller. The third diagnostic instruction may further
guide the caller in a manner that facilitates determining whether the patient may
have suffered a stroke. For example, the user interface 300 may provide a third
instruction 308 such as “Ask her/him to say, ‘The early bird catches the worm.”
Stroke victims often exhibit slurred speech, or even speech that is garbled or cannot
be understood, and the third diagnostic instruction guides the caller in identifying this
sign or symptom.

[0060] A third interaction instruction 344, such as “Wait,” may be provided in
parentheses to guide the dispatcher in interacting with the caller by prompting the
dispatcher to allow the caller time to perform the instruction and observe the patient’'s
response. The user interface 300 may also provide a third question 316 for the
dispatcher to ask the caller to aid the caller in assessing the patent’s response to the
third diagnostic instruction 308. For example, the third question 316 provided by the
user interface 300 may be “Was s/he able to repeat it correctly?” (i.e., was the
patient able to correctly say “The early bird catches the worm”).

[0061] The user interface 300 may also provide a fourth interaction instruction
346, such as “Clarify,” to prompt the dispatcher to ask an additional question to
clarify the caller's observations of the patient's response to the third diagnostic
instruction 308. The fourth interaction instruction 346 may be provided in
parentheses to distinguish it as an interaction instruction intended solely for the
dispatcher, and not to be relayed to the caller. The user interface 300 further
provides a fourth question 318 for the dispatcher to ask the caller to clarify the
caller’'s observations of the patient’s response to the third diagnostic instruction 308.
For example, in the depicted embodiment, the user interface 300 may provide the
fourth question 318, “Was it slurred, garbled, or not understandable?” Thus, the
fourth question 318 clarifies whether the patient’'s response to the third diagnostic
instruction 308 exhibited slurred or garbled speech, as commonly occurs with stroke
victims.

[0062] The user interface 300 may also provide a third input field 324 by which
the dispatcher can provide to the stroke identification tool an input that is indicative of
the caller’s response to the second question 314. The third input field 324 may
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provide a way for the dispatcher to enter the caller's observations of the patient’s
response to the third diagnostic instruction 308 as communicated in the caller's
responses to the third question 316 and fourth question 318. The third input field
324 may be provided by user interface 300 as a group of radio buttons. The third
input field 324 may be provided as four radio buttons, and each of the radio buttons

may have an associated label providing a potential response of the caller, such as

“Said correctly,” “Slurred speech,” “Garbled or not understandable speech,” and
“‘Cannot complete request at all.” These potential responses may correlate with a
potential sign or symptom that the patient may have suffered a stroke.

[0063] FIG. 3E is the user interface 300 after the third scripted interaction is
complete, after the dispatcher has provided input using the third input field 324. The
dispatcher may have previously provided the third diagnostic instruction 308 to the
caller and the caller may have responded to the third question 316 and fourth
question 318, relaying back to the dispatcher over the telephone, that the patient
was not able to complete the request at all. Accordingly, as shown in FIG. 3E, the
dispatcher has clicked the radio button of the third input field 324 that corresponds to
the potential patient response “Cannot complete request at all.” A third answer field
338 provides an answer number “4,” indicating that the fourth potential patient
response on input field 324 was selected by the dispatcher.

[0064] After the dispatcher has completed all the scripted interactions, providing
input into all the input fields 320, 322, 324, the user interface 300 may provide a
finished input 326 that can be clicked to complete and/or terminate the diagnostic
function of the stroke identification tool. The finished input 326 may be provided as a
button. The dispatcher can click on the finished input 326 button to indicate to the
diagnostic tool that the dispatcher has completed relaying the diagnostic instructions
and inputting the information concerning the patient’s responses as gathered by the
questions. The finished input 326 may, when clicked, also signal to the diagnostic
tool to process the input and provide a determination or recommendation as to
whether the patient may have suffered a stroke. If the dispatcher changes the input
provided to an input field 320, 322, 324, the dispatcher may again click the finished
input 326 to cause stroke identification tool to again process the input and provide a
determination or recommendation as to whether the patient may have suffered a
stroke. Still further, clicking the finished input 326 may also signal to the diagnostic

tool to communicate the input received via input fields 320, 322, 324 to the
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emergency medical dispatch protocol and/or determinant value calculator. As shown
by the illustrated embodiment, the user interface 300 may present the finished input
326 by automatically pre-selecting it, such that the dispatcher could, for example,
press enter to finish (in lieu of clicking the finished input 326). In another
embodiment, the finished input 326 may be inactive until appropriate input has been
provided to the input fields 320, 322, 324.

[0065] FIG. 3F is the user interface 300 after the dispatcher has provided input
using the finished input 326. The stroke identification tool processes the input
provided via the input fields 320, 322, 324 and generates a recommendation to
display in the recommendation field 328. FIGS. 5A-5F illustrate a flow diagram for
generating a recommendation, according to one embodiment. The recommendation
may be an indication of the probability that the patient has suffered a stroke. The
recommendation may also comprise additional instructions and/or a suggested
course of action for the dispatcher and/or the caller.

[0066] In the depicted embodiment, the diagnostic tool processes the input

associated with “Slight difference in smile (possible difference),” “Only one arm
raised,” and “Cannot complete request at all,” to generate a recommendation that
there is “Clear evidence of a stroke (2,3,4).” The answer numbers “(2,3,4)” are also
included to provide the dispatcher a quick indication of the precise combination of
question answers (i.e. the patient responses) that were selected and used in the
determination of the recommendation. The recommendation is presented to the
dispatcher to provide indication of the processing (or analysis) of the diagnostic tool.
The diagnostic tool makes the determination whether the patient has likely suffered a
stroke. The dispatcher is relieved of performing any diagnostic functions, and does
not need to have any medical training or experience to provide a consistent reliable
response to the scenario as communicated by the emergency caller.

[0067] In another embodiment, the diagnostic tool may process scores generated
for displaying in each answer field, having pre-processed the input to generate each
score. Alternatively, the diagnostic tool may process the input separately and
distinctly from generating the scores. The recommendation may include the results
of the stroke identification tool determination as to whether the patient may have
suffered a stroke.

[0068] The recommendation and/or information provided concerning the patient’s
responses to the diagnostic instructions can also be communicated to the
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emergency medical dispatch protocol 108 and/or determinant value calculator 110 of
the emergency medical dispatch system 100 (see FIG. 1). The recommendation
and/or information may be utilized by the emergency medical dispatch protocol 108
and/or determinant value calculator 110 to generate an appropriate emergency
medical response and/or determinant value that can be transmitted to emergency
responders. The recommendation and/or information may also be used by the
emergency medical dispatch system 100 to establish a priority for the call.

[0069] A close input 330 is also provided to by the user interface 300 to close the
diagnostic tool and/or diagnostic tool interface 300. In the depicted embodiment, the
close input 330 is provided as a button that the user can click on. The dispatcher
clicks the close input 330 button to close the stroke identification tool. In another
embodiment, the close input 330 may also signal to the diagnostic tool to transfer the
recommendation and/or the information provided concerning the patient’s diagnostic
instruction responses to the emergency medical dispatch protocol and/or
determinant value calculator, prior to the diagnostic tool closing.

[0070] The depicted embodiment has three sets of scripted interactions (each
scripted interaction having, for example, at least one diagnostic instruction, at least
one interaction instruction, at least one question concerning the patient’s response to
the diagnostic instruction, and at least one input field). Although three scripted
interactions are provided, other arrangements and configurations are possible. As
will be appreciated, in another embodiment more scripted interactions (or fewer
scripted interactions) may be provided. In still another embodiment, a scripted
interaction may have a varying number of diagnostic instructions, interaction
instructions, and questions (as evidenced by the third scripted interaction).
Moreover, although the scripted interactions of the depicted embodiment also have
an answer field and/or an interaction instruction, other embodiments may provide
scripted interactions without these elements.

[0071] As can also be appreciated, the order of the scripted interactions may
vary. For example, the second scripted interaction including instruction 306,
question 342, and input field 322 may be presented before the first scripted
interaction (i.e. instruction 304, question 340, and input field 320). Moreover, as can
also be appreciated, a dispatcher may proceed through the scripted interactions in
any order. Although the presentation of the scripted interactions implies an order,
the dispatcher can address each scripted interaction in any order. For example, the
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dispatcher may address the third scripted interaction first. The third scripted
interaction depicted in FIGS. 3A-3F including an instruction 308 such as “Ask
her/nim to say, ‘The early bird gets the worm,” a question 316 such as “Was s/he
able to repeat it correctly?,” and a question 318 such as “Was it slurred, garbled, or
not understandable?” The dispatcher may choose to address this third scripted
interaction prior to addressing the first scripted interaction. Similarly, the dispatcher
may choose to address the third scripted interaction after the first scripted interaction
and prior to the second scripted interaction. Similarly, the dispatcher may choose to
address the second scripted interaction prior to the third scripted interaction.

[0072] Furthermore, the embodiment of FIGS. 3A-3F presents all the scripted
interactions together, on a single screen of user interface 300 of the stroke
identification tool. However, as can be appreciated by a person of ordinary skill, the
scripted interactions may be presented on separate screens, providing a definite
ordering that the scripted interactions should be addressed. Still further, the
instruction and question of each scripted interaction may also be presented on
separate screens.

[0073] FIG. 4 is a flow diagram of a scripted interaction presented by a protocol
400 of a stroke identification tool, according to one embodiment. The stroke
identification tool is launched from within the emergency dispatch protocol. The
emergency dispatch protocol may automatically launch the tool based on input
received by the emergency dispatch protocol indicating that the patient may have
suffered a stroke. The stroke identification tool may also be launched manually, as
desired, by the dispatcher. When the stroke identification tool is launched, the logic
flow passes from the emergency dispatch protocol to the logic flow of the stroke
identification tool as illustrated in the flow diagram of the stroke identification tool
protocol 400.

[0074] The protocol 400 provides 402 an instruction that a dispatcher can relay to
the caller. The protocol 400 may also provide 404 an interaction instruction to direct
the dispatcher in interacting with the caller. The protocol then provides 406 a
question to facilitate the caller obtaining and relaying information about the patient’s
response to the instruction. The protocol 400 also presents 408 an input field to
enable the dispatcher to provide the protocol with input corresponding to the patient
response to the instruction and the protocol receives 410 the dispatcher-entered
input. The protocol may then provide additional scripted interactions, jumping back
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to the step providing 402 an instruction. Alternatively, the protocol 400 may make a
determination 412 as to whether the patient has likely suffered a stroke based on the
input received 410. After the determination 412 is made, the logic flow of the
protocol 400 ends and control is transferred back to the emergency dispatch
protocol.

[0075] FIG. 5 is a flow diagram of a particular protocol 500 of a stroke
identification tool providing instructions and questions to a dispatcher, according to
one embodiment. As previously explained, the stroke identification tool protocol may
present a series of scripted interactions comprising an instruction and a question.
Although not depicted in FIG 5, protocol 500 may include additional steps, such as
providing an interaction instruction, presenting an input field, and receiving input, as
illustrated by protocol 4 of FIG. 4.

[0076] In the embodiment of FIG. 5, the protocol 500 of the stroke identification
tool provides 502 a first instruction such as “Ask her/him to smile.” The protocol 500
then provides 504 a first question, such as “Was the smile equal on both sides of
her/his mouth?” to obtain information about the patient’'s response to the first
instruction. The protocol then provides 506 a second instruction such as “Ask
her/him to raise both arms above her/his head” and provides 508 a second question
such as “What was s/he able to do?” The protocol then provides 510 a third
instruction such as “Ask her/him to say ‘The early bird catches the worm™ and
provides 512 a third question such as “Was s/he able to repeat it correctly?”

[0077] In conjunction with providing questions 504, 508, 512, the protocol 500
also provides input fields as depicted in FIGS 3A-3F and 4, and described with
reference to the same. The input fields enable a dispatcher to provide input
corresponding to the caller's answer to the question communicating the patient’s
response to the instruction. The protocol 500 receives the input for making a
determination 514 as to whether the patient has likely suffered a stroke. The
determination 516 is based on the input provided by the dispatcher, as discussed in
greater detail below with reference to FIGS. 6A-6D. The protocol 500 then returns to
the emergency dispatch protocol. The results of the determination and/or the
dispatcher-entered input may also be returned to the emergency dispatch protocol.
[0078] FIGS. 6A-6D are a flow diagram of a protocol 600 of a stroke identification
tool determining whether a patient has likely suffered a stroke, according to one
embodiment. The logic path to the determination depends on the input provided. In
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FIGS. 6A-6D, receipt of input is represented as the paths out of the question blocks.
Referring specifically to FIG. 6A, after being initiated from within the emergency
dispatch protocol, the stroke identification tool protocol 600 provides 602 an
instruction such as “Ask her/him to smile.” The protocol 600 then provides 604 a first
question such as “Was the smile equal on both sides of her/his mouth?” Depending
on the input provided (which indicates the caller’'s response to the question about the
patient’s response to the instruction), the protocol 600 proceeds along different
paths. If the input received indicates “only one side of mouth or face shows a smile,”
the determination 614 is made that there is clear evidence of a stroke. The logic
path of the protocol 600 when the input indicates “Slight difference in smile” is
illustrated in FIG. 6B. The logic path of the protocol 600 when the input indicates
“Cannot complete request” is shown in FIG. 6C.

[0079] If the input indicates “Normal smile,” the protocol 600 provides 606 an
instruction such as “Ask her/him to raise both arms above head.” The protocol 600
provides 608 a second question such as “What was s/he able to do?” to ascertain
from the caller the patient’'s response to the instruction. Again, depending on the
input provided in response to that question, the protocol 600 proceeds along different
paths. If the input received indicates “Only one arm raised,” the determination 614 is
made that there is clear evidence of a stroke. If the input received indicates “Both
arms raised equally” or the patient “Cannot complete request,” the logic flow
proceeds along a path that is different than the path when the input received
indicates “One arm higher than other.”

[0080] Regardless of which path the logic flow proceeds along, the protocol 600
provides 610, 618 an instruction such as “Ask her/him to say ‘The early bird catches
the worm,” and provides 612, 620 a third question such as “Was s/he able to repeat
it correctly?” Moreover, regardless of which path the logic flow proceeds along, if the
input received in response to the third question provided 612, 620 indicates “Slurred
speech” or “Garbled or not understandable speech,” then the determination 614 is
made that there is clear evidence of a stroke. However, if the response to the
second question provided 608 is “Both arms raised equally” or “Cannot complete
request,” and the response to the third question provided 612 is “Said correctly” or
“Cannot complete the request,” then the determination 616 is made that there is no
evidence of a stroke. If the response to the second question provided 608 is “One
arm higher than other” and the response to the third question provided 620 is “Said
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correctly” or “Cannot complete the request,” then the determination is made that
there is partial evidence of a stroke. After the determination 614, 616, 622 is made,
the protocol 600 ends and control passes back to the emergency dispatch protocol.

[0081] FIG. 6B illustrates the logic flow of the protocol 600 if the input provided in
response to the first question indicates “Slight difference in smile.” FIG. 6C
illustrates the logic flow of the protocol 600 if the input provided in response to the
first question indicates “Cannot complete request.” FIG. 6D illustrates the logic flow
of the protocol 600 if the input provided in response to the second question indicates
“‘Cannot complete request.” As illustrated, these alternate branches of the protocol
600 provide 624, 628, 638, 644, 648, 658, 664 instructions and provide 626, 632,
640, 646, 652, 660, 666 questions. The logic flow is somewhat similar to the logic
flow of FIG. 6A, except that the input provided in response to the questions may lead
to determinations 634, 638, 642, 654, 656, 662, 668, 670, 672 that may be different.

For example, the input provided may suggest “No evidence of a stroke,” “Partial

evidence of a stroke,” “Strong evidence of a stroke,” “Clear evidence of a stroke,” or
“Unable to complete diagnostic.”

[0082] The logic paths of protocol 600 as shown in FIGS. 6A-6D illustrate the that
some responses may be clear evidence of a stroke, where as other responses alone
may be merely partial evidence or strong evidence of a stroke. For example, the

input “Only one side of mouth shows a smile,” “Only one arm raised,” “Slurred
speech,” and “Garbled or not understandable speech” may lead to a determination
“Clear evidence of stroke.” By contrast, the input “Slight difference in smile,” or “One
arm higher than the other” may lead to a determination “Partial evidence of stroke” or
“Strong evidence of stroke.” As can be appreciated, the input provided (and
implicitly the patient responses) may vary and may change in importance in the
determination as additional research and information is gained regarding the signs
and symptoms of a stroke. The illustrated logic paths of protocol 600 demonstrate
how input may be internally weighted differently and then processed to generate a
determination whether a patient has likely suffered a stroke.

[0083] The embodiments described above, as previously explained, end and
transfer control to the emergency dispatch protocol (or otherwise allow the
emergency dispatch protocol to resume). As can be appreciated, the embodiments
may transfer or otherwise communicate the determination or recommendation as to

whether the patient may have suffered a stroke and/or the input received via input
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fields to the emergency dispatch protocol and/or the determinant value calculator,
and may aid in determining the priority of the dispatch response. The result of the
determination may be incorporated into the traversal of the logic tree of the
emergency dispatch protocol. For example, subsequent determinations as to how
the emergency dispatch protocol proceeds along the logic tree may be based, at
least in part, upon the determination of the stroke identification tool. A person of
ordinary skill can appreciate that the recommendation and input may be
communicated to other components of the emergency medical dispatch system 100
as well. Moreover, other information may be communicated as well. All information
taken by the tools may be stored by the system 100 and conveyed to the
determinant value calculator 110, the reporting module 114, the CAD system 112
and/or to trained emergency responders. This information may be used to assist
emergency responders prior to arrival. The diagnostic tools 120, including the stroke
identification tool 122, greatly improve information collection and intervention for
emergency medical response situations and will be an aid in saving lives.

[0084] While specific embodiments and applications of the disclosure have been
illustrated and described, it is to be understood that the disclosure is not limited to
the precise configuration and components disclosed herein. Various modifications,
changes, and variations apparent to those of skill in the art may be made in the
arrangement, operation, and details of the methods and systems of the disclosure
without departing from the spirit and scope of the disclosure.

What is claimed is:
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Claims

1. A computer-implemented method to assist a dispatcher when
communicating with a caller via telephone regarding a medical emergency of a
patient, comprising:

a dispatch center computer system providing an emergency dispatch protocol
to assist the dispatcher, the protocol presenting a plurality of pre-scripted
interrogatories for the dispatcher to ask the caller to gather information regarding the
emergency and generate an emergency dispatch response by emergency
responders;

the dispatch center computer system initiating a diagnostic tool on the
dispatch center computer, the diagnostic tool configured to assist the dispatcher in
guiding the caller to obtain information that can be used by the diagnostic tool to
diagnose whether the patient has suffered a stroke;

the diagnostic tool presenting to the dispatcher a user interface;

the diagnostic tool providing an instruction via the user interface for the
dispatcher to vocally relay to the caller over the telephone to assist the caller in
identifying signs and symptoms that the patient has likely suffered a stroke;

the diagnostic tool receiving dispatcher-entered input indicative of caller-
relayed information concerning the caller’s observations of a response of the patient,
including signs and symptoms that indicate whether the patient has suffered a
stroke, wherein the caller’'s observations are vocally relayed over the telephone to
the dispatcher; and

the diagnostic tool determining the likelihood that the patient has suffered a
stroke based on the dispatcher-entered input indicative of the caller-relayed
information.

2. The computer-implemented method of claim 1, further comprising the
diagnostic tool indicating to the dispatcher, via the user interface, the results of the
determination whether the patient has suffered a stroke.

3. The computer-implemented method of claim 1, further comprising:

the diagnostic tool generating a recommendation that can be relayed to the
emergency responders based on the determination whether the patient has suffered
a stroke; and
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the user interface of the diagnostic tool displaying the recommendation to the
dispatcher.

4. The computer-implemented method of claim 1, wherein the dispatch center
computer system initiates the diagnostic tool based on dispatcher-entered input
indicative of one or more responses of the caller to the interrogatories presented to
the dispatcher by the protocol.

5. The computer-implemented method of claim 1, further comprising the
dispatch center computer system presenting to the dispatcher an emergency
dispatch protocol user interface having a diagnostic tool launch input to initiate the
diagnostic tool, wherein the dispatch center computer system initiates the diagnostic
tool in response to the diagnostic tool launch input.

6. The computer-implemented method of claim 1, further comprising the
dispatch center computer system determining a priority for the emergency dispatch
response based on the diagnostic tool determining whether the patient has suffered
a stroke.

7. The computer-implemented method of claim 6, wherein the dispatch center
computer system determining the priority further comprises determining a
determinant value.

8. The computer-implemented method of claim 1, wherein the diagnostic tool
providing instructions via the user interface includes providing instructions that direct
the caller to ask the patient to perform an action, and wherein the computer-
implemented method further comprises the diagnostic tool providing questions to the
dispatcher to direct to the caller regarding the caller’'s observations of the patient
performing the action.

9. The computer-implemented method of claim 8, wherein the diagnostic tool
providing instructions that direct the caller to ask the patient to perform an action
comprises providing an instruction that directs the caller to ask the patient to smile,
and wherein the diagnostic tool providing to the dispatcher questions to direct to the
caller regarding the caller’'s observations comprises asking the caller if the patient’s
smile was equal on both sides of the patient’s mouth.

10. The computer-implemented method of claim 8, wherein the diagnostic
tool providing instructions that direct the caller to ask the patient to perform an action
comprises providing an instruction that directs the caller to ask the patient to raise
both arms above the patient’s head, and wherein the diagnostic tool providing to the
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dispatcher questions to direct to the caller regarding the caller's observations
comprises asking the caller if the patient was able to raise both arms above the
patient’s head.

11. The computer-implemented method of claim 8, wherein the diagnostic
tool providing instructions that direct the caller to ask the patient to perform an action
comprises providing an instruction that directs the caller to ask the patient to say a
phrase, and wherein the diagnostic tool providing to the dispatcher questions to
direct to the caller regarding the caller's observations comprises asking the caller if
the patient was able to repeat the phrase correctly.

12. The computer-implemented method of claim 1, further comprising the
diagnostic tool providing input fields via the user interface by which the dispatcher
can enter input indicative of caller-relayed information concerning the caller’s
observations of signs and symptoms of a stroke.

13. The computer-implemented method of claim 12, wherein the input fields
comprise radio buttons associated with potential caller observations.

14. The computer-implemented method of claim 12, further comprising the
diagnostic tool indicating to the dispatcher, via the user interface, an answer number
corresponding to dispatcher-entered input indicative of the caller observation.

15. The computer implemented method of claim 1, further comprising the
diagnostic tool providing a finished input via the user interface, wherein the
diagnostic tool makes the determination whether the patient has suffered a stroke in
response to the finished input.

16. The computer implemented method of claim 1, further comprising:

the user interface of the diagnostic tool providing a close input; and

the diagnostic tool terminating operation in response to the close input.

17. The computer implemented method of claim 1, further comprising the
diagnostic tool providing to the emergency dispatch protocol the results of the
diagnostic tool determination whether the patient has suffered a stroke.

18. The computer implemented method of claim 1, wherein the emergency
dispatch protocol comprises an emergency medical dispatch protocol.

19. A computer readable storage medium including computer readable
instruction code for performing a method to assist a dispatcher when communicating
with a caller via telephone regarding a medical emergency of a patient, the method

comprising:
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providing an emergency dispatch protocol to assist the dispatcher, the
protocol presenting a plurality of pre-scripted interrogatories for the dispatcher to ask
the caller to gather information regarding the emergency and generate an
emergency dispatch response;

initiating a diagnostic tool on a dispatch center computer, the diagnostic tool
configured to assist the dispatcher in guiding the caller to obtain information that can
be used by the diagnostic tool to diagnose whether the patient has suffered a stroke;

the diagnostic tool presenting to the dispatcher a user interface;

the diagnostic tool providing instructions via the user interface for the
dispatcher to vocally relay to the caller over the telephone to assist the caller in
identifying signs and symptoms that the patient has likely suffered a stroke;

the diagnostic tool receiving dispatcher-entered input indicative of caller-
relayed information concerning the caller’s observations of signs and symptoms that
indicate whether the patient has suffered a stroke, wherein the caller’s observations
are vocally relayed over the telephone to the dispatcher; and

the diagnostic tool determining whether the patient has likely suffered a stroke
based on the dispatcher-entered input indicative of the caller-relayed information.

20. The computer readable storage medium of claim 19, further comprising
the diagnostic tool indicating to the dispatcher, via the user interface, the results of
the determination whether the patient has suffered a stroke.

21. The computer readable storage medium of claim 19, wherein the
diagnostic tool is initiated based on dispatcher-entered input indicative of one or
more responses of the caller to the interrogatories presented to the dispatcher by the
emergency dispatch protocol.

22. The computer-readable storage medium of claim 19, wherein the method
further comprises presenting to the dispatcher an emergency dispatch protocol user
interface having a diagnostic tool launch input to initiate the diagnostic tool, wherein
the diagnostic tool is initiated in response to the diagnostic tool launch input.

23. The computer-readable storage medium of claim 19, wherein the method
further comprises determining a priority for the emergency dispatch response based
on the diagnostic tool determining that the patient has suffered a stroke.

24. The computer-readable storage medium of claim 19, wherein the method
further comprises the diagnostic tool providing input fields via the user interface by
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which the dispatcher can enter input indicative of caller-relayed information
concerning the caller’s observations of signs and symptoms of a stroke.

25. A computer system to perform a method to assist a dispatcher when
communicating with a caller via telephone regarding a medical emergency of a
patient, the computer system comprising:

a processor,

an input device in electrical communication with the processor;

an output device in electrical communication with the processor; and

a memory in electrical communication with the processor, and having stored
thereon:

an emergency dispatch protocol including a plurality of pre-scripted
interrogatories for a dispatcher to ask a caller to generate an emergency
dispatch response; and
a diagnostic tool to assist the dispatcher in guiding the caller to obtain
information that can be used by the diagnostic tool to diagnose whether the
patient has suffered a stroke, wherein the diagnostic tool is configured to:
present to the dispatcher a user interface on the output device,
including instructions for the dispatcher to vocally relay to the caller
over the telephone to assist the caller in identifying signs and
symptoms that the patient has suffered a stroke;
receive dispatcher-entered input indicative of caller-relayed
information concerning the caller's observations of signs and
symptoms that suggest the patient has likely suffered a stroke, wherein
the caller’s observations are vocally relayed over the telephone to the
dispatcher; and
determine whether the patient has likely suffered a stroke based
on the dispatcher-entered input indicative of the caller-relayed
information.

26. The computer system of claim 25, wherein the diagnostic tool is further
configured to indicate to the dispatcher the results of determining whether the patient
has likely suffered a stroke.

27. The computer system of claim 25, wherein the diagnostic tool is further
configured to provide to the emergency dispatch protocol the results of determining
whether the patient has suffered a stroke.
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28. The computer system of claim 25, further comprising a determinant value
calculator stored on the memory to calculate a determinant value to prioritize an
emergency response, wherein the diagnostic tool is configured to provide to the
determinant value calculator the results of determining whether the patient has
suffered a stroke.

29. The computer system of claim 25, further comprising a reporting module
stored on the memory to measure the performance of a dispatcher, wherein the
diagnostic tool is configured to provide to the reporting module the results of
determining whether the patient has suffered a stroke.
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