(19)

12) Patent Application Publication

US 20150011904A1

United States

(10) Pub. No.: US 2015/0011904 A1

Liao-Chen et al. 43) Pub. Date: Jan, 8, 2015
(54) DEVICE AND METHODS FOR ASSESSING, A61B 6/00 (2006.01)
DIAGNOSING, AND/OR MONITORING AG6IB 5/0402 (2006.01)
HEART HEALTH (52) US.CL
) . CPC ... A61B 5/7275 (2013.01); A61B 5/0402
(71)  Applicant: MobHealth Corporation, El Monte, CA (2013.01); A61B 5/021 (2013.01); A61B 6/503
(Us) (2013.01); A61B 5/742 (2013.01)
USPC ettt 600/513
(72) Inventors: Kira Bingjie Liao-Chen, El Monte, CA
(US); Jiali Lu, E1 Monte, CA (US)
(21)  Appl. No.: 14/319,940 G7) ABSTRACT
(22) Filed: Jun. 30, 2014
A system for communicating heart health of an individual to
Related U.S. Application Data the individual, comprises an input device useable to enter data
60) Provisional application No. 61/842.307. filed on Jul. 2 relevant to the health of the individual an expert system
(60) - Provisional application No PUf EG ORI & including a knowledge base populated by a plurality of facts
2013.
and rules for assessing heart health using the relevant data and
Publication Classification an output device useable to communicate one or both of
current heart health of the individual and a change in heart
(51) Imt.ClL health that exceeds a threshold. At least some of the relevant
A61B 5/00 (2006.01) data are biographical data and at least some of the relevant
A61B 5/021 (2006.01) data are measurement data;
Y
P
Pateny 07
103 104 106 p 1
l //‘J !'// (/ ,/\\, {/
02 .7 " Raceive Patient o Periorm Analysis Ciinician~,_ Yes .
kS Egég“ai bt Dtz anic Display Sg;z' » vialog ’ —$<defined>-——» %:.:;C’sa.:
3 ECG signal ‘ Analys’s Sysiem display?. e
N :
l i v 112
105~ ECGsgnal © ¥ Cxaring (/’
prater 109 7~ Delavk Rasults
Display
113 134
l v/ 4
ot Examing o Dam o
B0 zaats "1 Swrage b Lol
116
v \
Wirzlass to
115 77 Transfer w Mobile
Device




US 2015/0011904 A1

Jan. 8,2015 Sheet1 of 13

Patent Application Publication

o180
BYGON e BBSUBLL Ll - STT
40} £59|8MIAN
o & -
- L "Old
strioe NGy
I o -
BOOT AT b % sunexy | Ok
7 \ ’
\\k e
y1T £17
fedsiy
syrsey YBRG b~ BOT sy
A sune Y o puBis 933 | “0F
71t 3 | on ﬂ
.  hejdsip 1LRISAS SisAeuYy zullis 50
feids: £ 3 B U. SIBA i ] prubis 503 ¥
:mmwm:% umﬁmmuvqi abotEA “Mmm (€t ARSI DU BYE( - mwwa_.mm - ™
i LRI sishieuy 1L0LSY s WIBYR f BAIBODY e 0T
m i w 7
..\ \»W/\\\ \\\ Pl \«\\ M,
IiL . 901 Y0¥ ot
L uEg
A fpiep
00T JEUED]




US 2015/0011904 A1

Jan. 8,2015 Sheet 2 of 13

Patent Application Publication

¢ Old

s 0w o Speuble ueDsaeas O
sAmesp Sendiuol SFBUOd

S

19

-

\nu\:\.

¥
+
12
b
i
‘ zeTey i
B GO
] B4 TBLLED
;
13
£
k]
b

Wb GIpIEIoRIOI3
poerzl G g




US 2015/0011904 A1

Jan. 8,2015 Sheet 3 of 13

Patent Application Publication

€ "Old

T

T

T

€102 L¢ sung ‘8jeg
8d Uep AN [ueIsIugD
| umoug sijey) jusned




US 2015/0011904 A1

Jan. 8,2015 Sheet4 of 13

Patent Application Publication

Vv "Old

Apjdsicl virgy

Fy

sgsAjRuY BIB(]

H

UOHEPLT A RIR(]

H

uomsinbay meg

e
B0V
GOy
[
oy
]
oy




US 2015/0011904 A1

Jan. 8,2015 Sheet 5 of 13

Patent Application Publication

av Olid

GO¥ "~

[ENPIAIPUL 31} 1 YHEIY LT POUIULIDISY YT MUdIUABAG0TY

13454

B3RP jEAsiRr 243 Suisn feay e Supssosse

J0f g puw 530 Jo Aupeinid e Ag pmendod oseq 98paimouy v Sutppom
e WIMSAS LRdX9 ue FUish ENPIAIPUL 241 JO YIBoY MBaY 3y} dwIRiagg

e ]

2414




US 2015/0011904 A1

Jan. 8,2015 Sheet 6 of 13

Patent Application Publication

S "Old

| o>, €A | ™ |
IPRUBURURSTOR SRR T e T i v
A N s

.V.\.f ¥ F .2

€102 ‘L g sunp sieg
118 U AonT luBioaD
umolg siyteyn jusiyed




US 2015/0011904 A1

Jan. 8,2015 Sheet 7 of 13

Patent Application Publication

g9 "Old

O

1P/BW 0pg = j0iBIS8I0UD
1BROWS

5401984 %Sk Uy

a»mm\”@mwmm“‘

m%aﬁ{ aus mmEmm mmgaz

|

INITY3qH0g 0¢ = 1INg Yhm
UlleeH LEBH PolBlUlST
£L0¢ Lg sunp sje(
1od UeA AonT uBiuD
umoIg siieyn Jusned

A

209 /lcnm

V9 "Old

O

Z¢ = NG

p/Bu o = j0J8188I040D

JoNows

5101024 NS UIBY

S —

E 6 8 N m m p £ 2 M‘
Mmﬁoca tmEom _mgoz

TYWHONGY -Yijea JeaH

pejewnsSg jualny

£L0Z "1Z sunf Qg

yad uea Ao iueniugD

, UMOIG BBy Jusied

\.. m\n i
co9 " 009



US 2015/0011904 A1

Jan. 8,2015 Sheet 8 of 13

Patent Application Publication

g. "'Oid

w R
,, | ?@E ghy | Bielepogy | 40

- yal

) %58 088 8§ 3 |
,m_amﬁm@ el By | sy | 1o

ZAY

) Ma 1 iE ey e

e W,Mmm_gu yiy | amiepoyg | Mo
nemg

B 57 = PRSI
JBYELIS “SI0J0B; Y81y B
£L07 '} 3uep 2geg
o VBA A el
H0IG BRYT R

S
o 004

V. Oid

O

W
mgmﬁm% \/)
o ;
&&= 1ig
108 047 = praisERy)
JRDUIS S1008) HSiy Ligyy
C107 L7 3y B
1o ug, Aony uBan
UROI By JuRned
W,
*— ooz



Patent Application Publication Jan. 8,2015 Sheet9 of 13

L,

Pafient Gharle Brown
Clinician: Lucy Van el
Date: June 21, 2013
Main risk facors: Smoker
Cholesterol = 240 mgidl
BMi=3

%%

-

A

COAD o Uschema) LM

FIG. 7C

US 2015/0011904 A1




Patent Application Publication Jan. 8,2015 Sheet 10 of 13 US 2015/0011904 A1

Patient: Charlie Brown
Clinician: Lucy Van Pel
Date: June 21, 2013
Main risk factors: Smoker

Cholesterol = 240 myidL
BMi=32




Patent Application Publication Jan. 8,2015 Sheet 11 0of 13  US 2015/0011904 A1

Q0

Normal Borderline Abnormal




Patent Application Publication Jan. 8,2015 Sheet 12 0f 13 US 2015/0011904 A1

7 Abnormal

J RED

7 YELLOW
%

7 GREEN

il Wandl Wandl

Normal

FIG. 9C

|EEEEEEEEEIE

FIG. 9D



Patent Application Publication Jan. 8,2015 Sheet 130f13  US 2015/0011904 A1

FIG. 9E

=== Abnormal
;/,> Abnormal

!

l

Normal

v'-

Normal



US 2015/0011904 Al

DEVICE AND METHODS FOR ASSESSING,
DIAGNOSING, AND/OR MONITORING
HEART HEALTH

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/842,307, filed Jul. 2, 2014, the
contents of which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] Embodiments of the present invention are related to
adevice and methods for assessing, diagnosing, and/or moni-
toring heart health of an individual.

BACKGROUND

[0003] According to the 2011 National Center for Health
Statistics report, cardiovascular disease remains the leading
cause of death in the United States in men and women of
every major ethnic group. It accounted for nearly 616,000
deaths in 2008 and was responsible for 1 in 4 deaths in the
U.S. in the same year. Coronary artery disease (CAD) is the
most common type of heart disease and in 2008, 405,309
individuals died in the U.S. from this specific etiology. Every
year, approximately 785,000 Americans suffer a first heart
attack and another 470,000 will suffer an additional myocar-
dial infarction (MI). In 2010, CAD alone was projected to
cost the U.S. $108.9 billion including the cost of health care
services, medications, and lost productivity. Cardiovascular
diseases claims more lives each year than the next four lead-
ing causes of death combined—cancer, chronic lower respi-
ratory diseases, accidents, and diabetes mellitus.

[0004] Individuals experiencing symptoms including chest
pains, palpitations, and fainting spells, individuals with fam-
ily histories of heart disease, and individuals of advanced age
are typically advised to consult a clinician in order to assess
overall heart health, and to diagnose heart disease or the
potential for heart disease. A clinician typically performs a
physical exam on an individual and asks about personal and
family medical history before performing any tests. The cli-
nician may also ask about the individual’s lifestyle and habits,
and may ask other questions that address known or suspected
risk factors associated with heart health. The tests needed to
diagnose heart disease can vary depending on the condition
the clinician suspects the individual to have, and can include
but is not limited to blood tests, chest x-rays, electrocardio-
grams (ECG), and echocardiograms. More advanced tests or
diagnostic techniques can include but is not limited to cardiac
catheterization, heart biopsy, cardiac computer tomography
(CT) scan, and cardiac magnetic resonance imaging (MRI)
scans.

[0005] The preliminary and advanced tests can become
time consuming, costly and invasive to the individual and
results typically need additional time in order for the clinician
to review and make a diagnosis based on the results of testing,
and together with the data collected from the physical exam
and queries, make an assessment of the individual’s overall
heart health. Communicating the assessment to the individual
and communicating changes in the assessment over time can
be challenging in that the individual may feel a certain
abstraction about an assessment without an understanding of
heart health relative to the individual’s peer groups, relative to
the general population, and/or relative to the individual’s own
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history. Individuals can therefore benefit for improved tech-
niques for communicating heart health with the provider and
monitoring heart health over time using a time saving, cost-
effective and non-invasive method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a simplified block diagram of a system
process, in accordance with an embodiment.

[0007] FIG. 2illustrates an embodiment of a device during
synchronize data display of electrocardiogram (ECG) signals
collected in real time, in accordance with an embodiment.
[0008] FIG. 3 illustrates an embodiment of a device for
monitoring heart health in accordance with the present inven-
tion.

[0009] FIG. 4A is a simplified flowchart of the logic analy-
sis process, in accordance with an embodiment.

[0010] FIG. 4B is a flowchart of an embodiment of a
method to assist a clinician in making and communicating an
assessment of heart health to a patient, in accordance with an
embodiment.

[0011] FIG. 5illustrates an embodiment of a device during
the ECG data results display, at which time the clinician can
choose to send the ECG signal to a printer for a hard copy
print out, in accordance with an embodiment.

[0012] FIG. 6A illustrates an embodiment of a device for
assessing general heart health in accordance with the present
invention, in accordance with an embodiment.

[0013] FIG. 6B illustrates the device of FIG. 6 A assessing
general heart health given a change in one or more risk fac-
tors, in accordance with an embodiment.

[0014] FIGS. 7A-7C illustrates various representations
usable with embodiments of devices and methods in accor-
dance with the present inventions for communicating heart
health, in accordance with an embodiment.

[0015] FIG. 8 illustrates details of clinician selection of
myocardial infarction (MI) display, in accordance with an
embodiment.

[0016] FIG. 9A-9E illustrates various representations
usable with embodiments of devices and methods for com-
municating heart health, in accordance with an embodiment.

DETAILED DESCRIPTION

[0017] Thefollowing description is of the best modes pres-
ently contemplated for practicing various embodiments ofthe
present invention. The description is not to be taken in a
limiting sense but is made merely for the purpose of describ-
ing the general principles of the invention. The scope of the
invention should be ascertained with reference to the claims.
In the description of the invention that follows, like numerals
or reference designators will be used to refer to like parts or
elements throughout. In addition, the first digit of a reference
number identifies the drawing in which the reference number
first appears.

[0018] Itwould beapparent to one of skill in the art that the
present invention, as described below, may be implemented in
many different embodiments of hardware, software, firm-
ware, and/or the entities illustrated in the figures. Any actual
software, firmware and/or hardware described herein is not
limiting of the present invention. Thus, the operation and
behavior of the present invention will be described with the
understanding that modifications and variations of the
embodiments are possible, given the level of detail presented
herein.
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[0019] Individualsexperiencing symptoms ofa heartattack
(myocardial infarction) including, but not limited to upper
body discomfort in one or both arms, the back, neck, jaw, or
stomach, shortness of breath with or before chest discomfort,
nausea, vomiting, lightheadedness or fainting, and breaking
outin a cold sweat will need to seek immediate medical care
and be admitted to the emergency department for diagnosis
and treatment.

[0020] In transit to the emergency department in response
to a chest pain triage situation, emergency medical techni-
cians and clinicians, though maintaining a high knowledge
base of medical information, error in that clinician’s are
human and sometimes may not recognize signs or medical
information that suggests the medical condition at hand is a
myocardial infarction. Such error in judgment or misinterpre-
tation of medical symptoms may result in increased door to
treatment time or possibly patient death.

[0021] Emergency medical technicians and clinicians are,
therefore, influenced by a number of complex and varied
constraints during the decision-making process of how to
respond to a patient’s medical condition. Clinicians attempt
to make informed medical decisions under difficult condi-
tions and it would be an advantage to provide a non-invasive
device and method to aid the clinician in providing a quick
and accurate medical decision in response to chest pain triage
situations. Medical technicians, clinicians and individuals
can benefit from accurate assistance to rule-out myocardial
infarction in transit to the emergency department where
immediate action can be taken to treat the individual upon
arrival. Saving time, costs, and most importantly a life.
[0022] Inthe emergency department, the clinician may ask
questions associated with suspected risk factors associated
with heart health and perform tests needed to diagnose myo-
cardial infarction. These tests can include but is not limited to
cardiac markers blood tests, full blood count tests, chest
x-rays, echocardiograms, and electrocardiograms (ECG) to
diagnosis the patient. Investigation of the ECG waveforms
and elevation of specific cardiac markers in serum determines
the myocardial infarction as STEMI (ST-segment clevation
myocardial infarction) or NSTEMI (Non-ST-segment eleva-
tion myocardial infarction).

[0023] Complications of diagnosis occur in both STEMI
and NSTEMI cases due to similarities in clinical symptoms
and signs as there is no difference between NSTEMI and
STEMI in clinical presentation. In both cases, patients usu-
ally present with similar type of symptoms such as chest pain,
nausea and vomiting, sweating, and breathing difficulty. An
immediate diagnosis by the clinician is of utmost importance
as it determines the individual’s course of treatment in the
hospital because there is significant risk of death if prolonged.
Effective, efficient delivery of treatment is dependent on the
timely identification and treatment of MI. Individuals can
therefore benefit for improved techniques in providing and
communicating results with the clinician using a time saving
tool to identify between STEMI and NSTEMI to identify
patients that need urgent care so that they can be treated
quickly, safely, and cost effectively.

[0024] Current clinical practice for treating at risk and/or
heart disease patients can include the use of disclosure forms
that are filled out by or on behalf of a patient. As noted above,
the disclosure forms can be designed to collect information
about certain known or suspected heart disease risk factors.
The information gathered, along with descriptions of any
symptoms that the patient may be experiencing is typically
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used to obtain a preliminary assessment of the patient’s con-
dition. This preliminary assessment can guide the clinician in
selecting diagnostics tests to be performed on the patient. The
collected data from queries and forms, and diagnostic tests is
then used by the clinician to make an assessment of the
patient’s heart health.

[0025] Some embodiments of devices and methods in
accordance with the present invention can be used to assist a
clinician in making and communicating an assessment of
heart health to a patient. Some embodiments of devices and
methods in accordance with the present invention can be used
to quickly make assessment during chest pain triage situa-
tions, monitor and assess heart health over a period of time,
and at varying degrees of periodicity.

[0026] FIG. 1 illustrates a system set-up and method using
the system to assist a clinician in making and communicating
an assessment of heart health to a patient, in accordance with
an embodiment. A patient profile can be created 1) via a third
party ECG data acquisition device or 2) directly on a hand-
held computer device via a manual key-in input method (Step
100). Examples of handheld computer device may include,
but are not limited to a laptop, a handheld computer, a tablet,
a smartphone, or any other device allowing input and storage
of information. An ECG signal can then be collected from the
patient (Step 102). The signal data and patient vitals profile
can be received (Step 103) and transferred and synchronized
(Step 104) with the handheld computer via a suitable data
transfer protocol and medium (e.g., a universal serial bus
(USB) or RS232 serial port) where the signal can then be
displayed on a monitor of the handheld computer device. The
clinician can send the ECG signal to print out (Step 105), for
example via I/O port or wirelessly via BLUETOOTH® or
other wireless methods to communicate with a printer. The
received ECG data and patient vital information can then be
sent to the Logic Analysis System (Step 106). After analysis
a suggestion result is generated on the handheld computer.
For results display, clinician can select “Yes” or “No” (Step
107) for default display mode (Step 109) that gives general
heart health suggestion result (Step 110) or a custom clinician
display (Steps 111 and 112) with focus on specific heart
diseases pre-selected by the clinician. Examples may include,
but not limited to coronary artery disease (CAD), ischemia,
myocardial infarction (MI), etc. Clinician will then have the
option to save the examined results (Step 113) either locally
on the handheld computer device via hard drive (Step 114),
transferred to a mobile device wirelessly via BLUETOOTH®
or other wireless methods (Steps 115 and 116), or both.
Mobile devices may include a cellular phone. After success-
ful storage of data, system process concludes.

[0027] FIG. 2 Tllustrates examples of third party ECG
acquisition devices to include 3, 5, and 12 channel leads to
connect via USB or RS232 port with the handheld computer
device where waveforms are displayed in real time during
data acquisition, in accordance with an embodiment.

[0028] FIG. 3 Illustrates an example of a synchronized data
display page on the handheld computer device 300 where
both patient information and ECG signals are displayed, in
accordance with an embodiment.

[0029] FIG. 4A is a simplified flowchart for a method of
using a logic analysis system that validates and analyzes the
acquired ECG signal, together with the patient data and com-
pares against a signal library database, in accordance with an
embodiment. Using a statistical analyzer derived from algo-
rithms, the data display result is a probability or likelihood of
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type(s) of heart disease(s) displayed via a simple infographic
report. The method includes data acquisition (Step 402), data
validation (Step 404), data analysis (Step 406) and data dis-
play (Step 408).

[0030] FIG. 4B is a flowchart of an embodiment of a
method to assist a clinician in making and communicating an
assessment of heart health to a patient, in accordance with an
embodiment. The method comprises using data relevant to
the heart health of an individual (Step 401) and determining
the heart health of the individual, using an expert system
including a knowledge base populated by a plurality of facts
and rules for assessing heart health using the relevant data
(Step 403). At least some of the relevant data can be bio-
graphical data and at least some of the relevant data can be
measurement data. Theheart health can include one or both of
an assessment of current health of the individual and a change
in heart health that exceeds a threshold. The determined heart
health can then be communicated to the individual (Step 405).
[0031] FIG. Sillustrates an embodiment of'a device 500 for
displaying measurement data, in accordance with an embodi-
ment. As shown, the device can display a 3, 5, or 12-lead
channel ECG signals acquired, for example, from a third
party data acquisition device via a USB or RS232 serial port
connector.

[0032] Referring to FIG. 6A, a device 600 in accordance
with an embodiment is shown. The device is a meter that can
display a high-level representation of heart health generated
from some or all of the data collected. The representation can
be a pre-assessment, where the data used to generate the
representation comprises only disclosure form data, symp-
tomatic data, and other risk-related data gathered anecdotally
from the patient, for example. Alternatively, the representa-
tion can be an assessment of heart health, where the data used
to generate the representation includes the data of the pre-
assessment, and diagnostic data gathered from diagnostic
tests. An input device (not shown) can be used to input the
data used by the device to generate the representation. The
input device can be a keyboard connectable with the meter, a
touch screen overlay arranged over a display screen 602 of the
device, a separate computer or computing device, an external
memory source storing the data (i.e., a flash memory card),
etc.

[0033] Where the representation displayed by the device is
a pre-assessment, the clinician can use the pre-assessment to,
for example, explain reasoning for wanting to perform certain
diagnostic test(s) or treatments and to validate treatment
effectiveness. The pre-assessment can also be used to explain
heart health in conjunction with diagnostic data obtained
from the diagnostics test(s). Where the representation dis-
played by the device is an assessment, the clinician can use
the assessment to give the patient a high level, best approxi-
mation of the patient’s past and/or current heart health.
[0034] As shown in FIGS. 6A and 6B, the meter displays a
simple color/grayscale gradient marked by ten intervals
forming three “zones™ of heart health: normal, borderline,
and abnormal. An arrow identifies where the patient’s heart
health falls along the gradient. The number of intervals and
zones represented by the gradient is merely exemplary, and
can be greater or lesser, depending on the representation that
a clinician best feels communicates the heart health to the
patient.

[0035] Referring to FIG. 7A, a device 700 in accordance
with an embodiment is shown. A representation displayed on
the device can be communicated using a graphical tool pre-
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selected by the clinician to include various heart diseases, and
caninclude coronary artery disease (CAD), cardiac ischemia,
myocardial infarction (MI), and/or other cardiovascular dis-
eases. A simple color/grayscale gradient scale with a horizon-
tal indicator scale of “Low” to “High” represents the indi-
vidual’s probable risk of heart disease. The higher the
indicator scale is for a particular heart disease, the higher
probability the individual carries for that category. The num-
ber of diseases represented by the gradient is merely exem-
plary, and can be greater or lesser, depending on the repre-
sentation that a clinician best feels suitable for the
environment. For example, in a primary care physician office,
disease categories CAD and cardiac ischemia would be rec-
ommended in bettering communication of heart health and
probable disease risk to the patient.

[0036] Referring to FIG. 7B, still further, the representation
could be communicated using a graphical tool pre-selected by
the clinician to include various heart diseases, and can include
coronary artery disease (CAD), cardiac ischemia, myocardial
infarction (MI), and/or other cardiovascular diseases. A
simple color/grayscale gradient marked by ten intervals
forming four “zones” of heart disease risk: low, moderate,
high, and critical for a specific heart disease category. An
arrow identifies where the patient’s probable heart disease
risk falls along the gradient. The number of intervals and
zones represented by the gradient is merely exemplary, and
can be greater or lesser, depending on the representation that
a clinician best feels communicates the heart disease risk to
the patient.

[0037] Referring to FIG. 7C, still further, the representation
could be communicated using a graphical tool pre-selected by
the clinician to include various heart diseases, and can include
coronary artery disease (CAD), cardiac ischemia, myocardial
infarction (MI), and/or other cardiovascular diseases. A
simple color/grayscale gradient scale with a vertical indicator
scale of “Low” to “High” represents the individual’s probable
risk of heart disease. The higher the indicator scale is for a
particular heart disease, the higher probability the individual
carries for that category.

[0038] Referring to FIG. 8, adevice 800 in accordance with
an embodiment is shown. A representation on the device ofa
heart disease myocardial infarction (MI) by the clinician
could be used on an ambulatory transportation vehicle, in the
emergency department of a hospital, and various other chest
triage treatment facilities. The selection of MI further breaks
down into STEMI and NSTEMI as determined by the logic
analysis system based on input ECG signal and patient vitals
data. An arrow identifies the type of MI the patient has. The
clear identification of MI to be STEMI or NSTEMI provides
a vital tool for the clinician to rapidly and non-invasively
respond to an M1 situation and take immediate procedures to
treat the individual.

[0039] Referring to FIGS. 9A-9E, still further, representa-
tions displayed on a device need not comprise a gradient, but
rather could be communicated using some other graphical
tool. For example, the representation can be a skeuomorphic
or ametaphoric device, such as a traffic light, a thermometer,
a speedometer, an icon representative of a person with car-
toonishly exaggerated reaction, emoticons, a heart bar similar
to a “life bar” used in video games, and animation, etc.
[0040] Referring to FIG. 9A, a representation is shown
comprising a 3D surface graph. Heart health risk displayed
through a 3D representation using a heart shaped graph. With
each added layer to the heart, the higher the risk level result of
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the patient. A scale uses a numerical value of 1-10 with each
layer represented with a different color, building up progres-
sively from green to red; with “1” representing healthy/nor-
mal condition (bottom layer) building up to the top layer “10”
representing critical/abnormal condition.

[0041] Referring to FIG. 9B, a representation is shown
comprising anthropomorphic icons. The icons are assigned
recognizable “moods” that correspond to a condition of the
patient. The representation can be a simple three tier repre-
sentation indicating normal (broad smile), borderline (simple
smile), and abnormal (frown). The representation can alter-
natively have a broader range of icon expression as shown in
moods ranging from tearful (a “10”, representing critical/
abnormal condition) to stellar (a “1”, representing fit).
[0042] Referring to FIG. 9C, a representation is shown
comprising a blinking lights animation. Heart health risk is
displayed using green, yellow, and red colored lights. When
the result displayed is red, an abnormal condition is indicated.
The red light will blink to indicate the patient’s heart health is
in critical/abnormal condition. The sequence of green, yel-
low, and red (flashing) lights is not limited to a stop light form.
Lights animation can take on any shape or form and follows a
sequence of colors resulting in the final color as a flashing/
blinking animation.

[0043] Referring to FIG. 9D, a representation is shown
comprising an elevator animation. The animation includes an
upwards linear progression of levels 1-10 starting with bot-
tom level=1 to top level=10. The animation will start with
elevator doors closing and an up arrow will light up in pro-
gression and stop on the “Level” to display patient’s heart
healthtest result as a numerical value. A color change of green
to red will follow the corresponding number displayed. The
progression shown is from NORMAL—-=ABNORMAL heart
health condition

[0044] Referring to FIG. 9E, a representation is shown
comprising a size progression of heart shapes. Heart health
risk is displayed using a heart image following a size progres-
sion from large to small or from small to large. The scaleis a
numerical value of 1 to 10, with “1” representing healthy/
normal and “10” representing critical/abnormal condition.
[0045] Oneofordinary skill in the art will appreciate, based
on and in light of the teachings provided herein, the myriad
different graphical tools that can be used to provide a repre-
sentation that is a distilled summation communicating the
pre-assessment or assessment of heart health. Embodiments
described herein are not intended to be limited to any particu-
lar iconography or graphical tool. In some embodiments, the
clinician or user of the meter can toggle between different
representations to better understand the information being
delivered.

[0046] The wireless transceiver on the handheld computer
device can also be used to communicate with a service for
monitoring the health of the individual from home or any
place where a signal might be transmitted and/or received. It
can also communicate the decline in heart health to the indi-
vidual, either via the graphical display, or by way of an
audible signal. This could be useful, for example, in nursing
facilities. The device can also periodically send data back to
the wearer’s clinician for monitoring, either using the wire-
less transceiver or via the application on the wearer’s cellular
phone (or other interface device).

[0047] The previous description of the preferred embodi-
ments is provided to enable any person skilled in the art to
make or use the embodiments of the present invention. While
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the invention has been particularly shown and described with
reference to preferred embodiments thereof, it will be under-
stood by those skilled in the art that various changes in form
and details may be made therein without departing from the
spirit and scope of the invention.

1. A system for communicating heart health of an indi-
vidual to the individual, comprising:

an input device useable to enter data relevant to the health

of the individual,

wherein at least some of the relevant data are biographical

data and at least some of the relevant data are measure-
ment data;

an expert system including a knowledge base populated by

a plurality of facts and rules for assessing heart health
using the relevant data; and

an output device useable to communicate one or both of

current heart health of the individual and a change in
heart health that exceeds a threshold.

2. The system of claim 1, wherein the system communi-
cates hearth health of the individual and the output device is
useable to communicate one or both of current heart health of
the individual and a change in heart health that exceeds a
threshold.

3. The system of claim 1, wherein the system communi-
cates an ischemic heart disease condition of the individual
and the output device is useable to communicate one or both
of current heart health condition of the individual and a
change in ischemic heart disease condition that exceeds a
threshold.

4. The system of claim 1, further comprising one electro-
cardiogram (EKG) data acquisition devices in the form of 3,
5, or 12-lead channel for obtaining vital sign data.

5. The system of claim 1, wherein the biographical data
include one or more of age, race, gender, height, weight,
medical history, heart disease risk factors, exercise habits and
dietary habits.

6. The system of claim 1, wherein the measurement data
include one or more of blood pressure measurements, cho-
lesterol measurements, blood test results, chest x-ray results,
electrocardiogram (EKG) results, and echocardiogram
results.

7. The system of claim 1, wherein the output device is one
or both of a display device and a speaker.

8. The system of claim 6, wherein the heart health is com-
municated via an infographic presented by the display device.

9. The system of claim 1, wherein the output device is
further useable to communicate suggestions for the probable
risk of specific heart diseases.

10. A method of communicating heart health of an indi-
vidual to the individual, comprising:

using data relevant to the heart health of an individual,

wherein at least some of the relevant data are biographical

data and at least some of the relevant data are measure-
ment data;

determining the heart health of the individual, using an

expert system including a knowledge base populated by
a plurality of facts and rules for assessing heart health
using the relevant data;
wherein the heart health includes one or both of an assess-
ment of current health of the individual and a change in
heart health that exceeds a threshold; and

communicating the determined heart health to the indi-
vidual.
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11. A non-transitory computer readable storage medium,
including instructions stored thereon which when read and
executed by one or more computers cause the one or more
computers to perform the steps comprising:

using data relevant to the heart health of an individual,

wherein at least some of the relevant data are biographical

data and at least some of the relevant data are measure-
ment data;

determining the heart health of the individual, using an

expert system including a knowledge base populated by
a plurality of facts and rules for assessing heart health
using the relevant data;
wherein the heart health includes one or both of an assess-
ment of current health of the individual and a change in
heart health that exceeds a threshold; and

communicating the determined heart health to the indi-
vidual.
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