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SYSTEM AND METHOD FOR PROCESSING
HEALTHCARE INFORMATION

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application is a continuation applica-
tion of U.S. patent application Ser. No. 14/299,545, filed on
Jun. 9, 2014, the entirety of which is incorporated by
reference herein.

BACKGROUND

Field of the Invention

[0002] Embodiments of the present invention relate to
information systems and methods implemented by those
systems, and more particularly to systems and methods for
processing healthcare information.

Description of the Related Art

[0003] Healthcare information and interactions among
healthcare providers are typically managed through a com-
bination of application tools where the providers spend
valuable time looking for information, reacting to micro-
events, locating individuals, and selecting communicating
modes and channels to communicate with other healthcare
providers.

[0004] Electronic medical record (EMR) systems gener-
ally contain partial information. EMR systems are also
primarily transactional, whereas outbound notifications such
as Health Level Seven (HL7) messages describe specific
actions. These systems do not monitor and/or determine
relationships between event actions such as viewing of the
medical record. In situations where data is spread across
systems, providers have to review records within multiple
systems to determine who is involved in the care of a patient.
This combined transactional information does not capture all
of the provider interactions with the patient. The provider is
left to connect the dots between the available information
and the individuals providing care.

[0005] Current communication systems allow for presence
within applications but do not communicate that presence
across applications and platforms. Tools that do span appli-
cations lack the patient and provider relationship context
which drives the clinically related provider presence. This
can result in providers performing the functions of a micro-
event aggregator, filter, notification and decision-making
system.

SUMMARY

[0006] In one embodiment, a method for processing
healthcare information includes: receiving information
related to a patient and a plurality of providers involved with
caring for the patient; using the information to generate
patient centered provider graphs that describe relationships
among the patient and the plurality of providers and include
an indication of provider availability within a clinical situ-
ation; and presenting the graphs to a plurality of uses.

[0007] In another embodiment, an apparatus for process-
ing healthcare information includes: a processing device
configured to receive information related to a patient and a
plurality of providers involved with caring for the patient, to
use the information to generate patient centered provider
graphs that describe relationships between a plurality of
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providers and include an indication of provider availability
within a clinical situation, and to present the graphs to a
plurality of uses.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a block diagram of elements of a health-
care information system in accordance with an embodiment
of the invention.

[0009] FIG. 2 is a block diagram of the system architecture
for a healthcare information system in accordance with an
embodiment of the invention.

[0010] FIG. 3 is a wireframe diagram of a healthcare
information system in accordance with an embodiment of
the invention.

[0011] FIG. 4 is a schematic representation of a patient
centered provider graph.

DETAILED DESCRIPTION

[0012] In various embodiments of the invention, the rel-
evant providers involved in the care of a given patient can
be identified by the generation of patient centered provider
graphs which are relevant to the user’s role and patient’s
condition. The graphs can identify relevant providers
involved in the care of a given patient, as well as provider
availability and importance within the clinical situation.
[0013] Provider availability and importance within the
clinical situation can be revealed by displaying clinically
related presence across applications and platforms. As used
in this description, clinically related presence refers to an
individual’s availability and/or status with regards to the
clinical situation. For instance, a medical assistant may have
touched the patient’s medical record, which results in the
individual being included in the provider graph. In a clinical
situation where a provider is attempting to contact another
provider, such as a Code Blue, the medical assistant is not
relevant to the situation. Examples of clinically related
presence include: Critical, Related, and Unrelated. Impor-
tance is determined by an ontological mapping of the
clinical situation to clinically related presence and the role of
involved individuals. Over-notification of micro-events can
be avoided through aggregation, algorithmic analysis, and
meta-event generation.

[0014] In one embodiment, a clinical social technology
dynamically generates patient centered provider graphs that
describe relationships between all providers involved in the
care of a patient. Clinical social technology allows users to
quickly access individuals that are part of a Clinical “Social”
Event such as the Code Blue situation described above.
[0015] Providers contained within the graph can have
direct and/or latent ties with each other and the patient.
Latent ties exist technically but have not yet been activated.
For instance, a latent tie may exist between an Emergency
Room Attending Physician and a Scribe Nurse even though
they may not have yet interacted. This latent tie can then be
activated if a communication between providers is initiated
within the application prior to communication outside of the
application. These ties can be revealed through the analysis
of provider roles and patient conditions.

[0016] A relationship with a patient can be permanent (for
example the patient himself/herself and the Primary Care
Physician) or transient for a time period related to a specific
episode of care (for example an Emergency Department
Physician).
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[0017] Apparatus used to implement the methods
described herein can employ a technology framework that
utilizes the provider graph, underlying data, and events to
facilitate (i) communication between providers and (ii)
generate provider specific notification of relevant events.
[0018] FIG. 1 is a block diagram of a system 10 that can
be used to implement an embodiment of the invention. The
system includes a processing device 12 (e.g., a computer or
other data processor) that is configured to communicate with
a plurality of users and information systems. A first plurality
of users, which can include a patient 14, a primary care
provider 16, a referring clinic 18, a guardian or family
member 20, and/or another user 22 can communicate with
the processing device using the Internet 24 or some other
network. The users can interact with the system using any of
a variety of communication devices, such as for example, a
workstation 26, laptop computer 28, smart phone 30, or
tablet computer 32. Such devices can include a keyboard,
touch screen, or other means for inputting information and
a graphical user interface or other display means for dis-
playing information for the user. A firewall 34 can be
included between the Internet or other network and the
processing device.

[0019] A second plurality of users, which can include a
surgeon 36, a nurse 38, an ED doctor 40, a radiologist 42,
and/or another user 44, can also communicate with the
processing device. These users can interact with the system
using any of a variety of communication devices, such as for
example, a workstation 46, laptop computer 48, smart phone
50, or tablet computer 52.

[0020] The processing device 12 can also receive infor-
mation from a plurality of information systems, such as for
example, a hospital information system 54, a radiology
information system 56, a laboratory information system 58,
a cardiology information system 60, and/or some other
information system 62.

[0021] A load balanced web farm 64 can be used to
connect the processing device to a highly available database
66 through a database interface 68.

[0022] The processing device 12 can be programmed or
otherwise configured to perform the functions described
herein. For example, the processing device can generate the
patient centered graphs and make those graphs available to
the user devices.

[0023] FIG.2 is a block diagram of the system architecture
for a healthcare information system that can be used to
implement an embodiment of the invention. The system of
FIG. 2 is shown to include a core software application 70
that can run on the processing device 12 of FIG. 1. The core
software includes a plurality of modules including an autho-
rization module 72, an event receiver 74, an event aggre-
gation 76, an event processor 78, a provider journal 80,
provider timelines 82, provider conversations 84, and pro-
vider notifications 86. The various system users and data
sources can interact with the core application through an
HTML client 88 that accommodates, for example, an
Android application 90, an i0OS application 92, and/or a
desktop client 94 that can act through a desktop agent 96.
[0024] The core software application can receive data
from a plurality of vendor data sources 98 that can include,
for example, a hospital information system 100, a cardio-
vascular information system 102, a laboratory information
system 104, a radiology information system 106, a tran-
scription service 108, physician notes 110, vascular lab
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reports 112, and/or other data sources 114. The core software
application can receive data from a plurality of custom data
sources 116 that can include for example, a radiology work
list 118, a radiology wet list 120, and/or another custom data
source 12.

[0025] The core software application can provide output to
a plurality of services, including enterprise services 124,
third-party services 126, and/or custom services 128.
[0026] The enterprise services can include for example, an
active directory 130, a Master Patient Index (MPI) patient
lookup 132, an MPI provider lookup 134, and/or a single
sign-on 136. The MPI is a collection of all known Patient
ID’s which allows for the cross-referencing and resolution
of any 1D against another for a particular patient. The MPI
system also typically contains a single unique ID that ties all
other IDs together.

[0027] The third-party services can include for example,
Apple push notifications 138, and/or Google cloud messag-
ing 140. The custom services can include for example,
auditing/logging 142, patient work lists 144, event subscrip-
tion 146, paging, email, fax 148, and/or secure messaging
150. A database 152 can store data that is used by, or
produced by, the core application.

[0028] FIG. 3 is a wireframe diagram that illustrates the
framework of a healthcare information system 160 that can
be used to implement an embodiment of the invention. The
system of FIG. 3 includes a patient database 162; a provider
database 164; a patient information database 166 that
includes specific information relating to particular patients;
a patient provider database 168; and a patient notification
system 170; and a notifications database 172. A preferences
function 174 and patient search function 176 are also
provided.

[0029] The patient database includes information relating
to a plurality of patients. This information can comprise, for
example, journal information including medications, labs
and test results. The patient information can also include
provider messages relating to a patient. The patient provider
database 168 can include a timeline of provider interactions
with the patient, as well as a listing of providers who are
currently viewing the patient information. The patient noti-
fication system can include patient information, journal
information and messages relating to the patient. The noti-
fications database can contain various notifications that have
been issued relating to a plurality of patients.

[0030] The preferences section includes standard applica-
tion and data synchronization preferences that would be
found in any messaging application. Data synchronization
preferences include on/off as well as synchronization fre-
quency (e.g. 1 min., 5 min., 15 min, etc.). Subscription
Management relates to the user’s preference to receive push
notification of the meta-events on the device.

[0031] Patient Search allows the user to manually look up
a patient that is not part of a provider graph for which the
user is participating. For instance, a physician might be
called for a consult for a patient with whom she or he does
not have an existing relationship. In this situation, the user
could search by name, medical record number and/or birth
date. The result would be a list of patients that matched the
search criteria.

[0032] InFIG. 3, the word “SWIPE” describes the way in
which a user could navigate from screen to screen. For
instance, in 168 there are two screens and the user can
navigate from screen to screen. For instance, in item 68 there
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are two screens named Provider Timeline and Viewing Now.
Only one screen is visible at any point in time. The user
would swipe with a single finger from left to right or right
to left to transition screens.

[0033] Using the systems illustrated in FIGS. 1-3, a
Patient Clinical Context is informed by a Legacy Context,
including Electronic Health Record (EHR) data and identity
data about both the patient and the user(s). Legacy Context
refers to the informational representation of the action taken
expressed as an event. For example, legacy context repre-
sents actions such as “lab test ordered” for a patient through
a singular event. Additionally, a repository of workflow
models can provide templates for the workflows executing
in the Patient’s Clinical Context. The Patient Clinical Con-
text is a knowledge level representation relating the specific
informational event to the user’s role. For example, the
legacy context of “lab test ordered” for a patient is not
relevant to all roles such as medical assistant or radiology
technologist. This Patient Centered Context relevant to the
clinical situation governs the associations between providers
in the graph.

[0034] FIG. 4 is a schematic representation of a patient
centered provider graph. Graphs can be presented as lists
within the application. The user (Provider X) selects a
patient with whom she or he is associated (Patient B) and
sees a list of associated Providers (Nurse R, Nurse S, and
Provider Y). Direct relationships are denoted as Strong Ties
with solid lines. Latent relationships are denoted with
dashed lines. In FIG. 4, Provider X is associated with Nurse
S through the Patient B relationship with Nurse R and Nurse
R’s relationship with supervising Nurse S.

[0035] As discussed below, the graphs are combined with
presence functionality to provide an indication of provider
availability and importance within a clinical situation.
[0036] The processing framework can be configured to
capture events through standard interfaces including Health
Level Seven (HL7), Digital Imaging and Communications
in Medicine (DICOM), and Cross Enterprise Document
Sharing (XDS) as well as through direct Application Pro-
gramming Interface (API) application integration of Hospi-
tal Information Systems (HIS) with the processing frame-
work. Events used to generate the patient graph include but
are not limited to admission, discharge, transfer, orders,
results, patient context change within systems, and clinical
application context change.

[0037] Events themselves constitute the conditions that
generate the graph. The events are also retained to add
context to the relationship. For instance, an HL.7 message
describing Patient B’s hospital admission will contain infor-
mation identifying Provider X as the attending physician.
The association, or interaction, in the graph is formed
between Provider X and Patient B. The interaction is all that
is needed to describe the graph, but additional context could
be gathered by the event.

[0038] The patient centered provider graphs can be gen-
erated through the detection and analysis of direct and
indirect provider interactions with a patient. Direct interac-
tions can be captured through the use of the application in
communication or through the analysis of events. For
instance, an example of a direct interaction would be the
assignment of an attending physician to a patient in the
Electronic Medical Record (EMR).

[0039] These graphs describe direct and latent ties
between providers as well as trust networks in the care team.
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Trust networks are an information systems theory construct
that includes mostly strong ties between similarly valued
individuals that interact and share resources, risks, and are
accountable for the actions of each other.

[0040] Examples of graphs can include: all providers that
viewed the patient’s record in any application; all providers
that viewed the patient’s record in any application within the
last N minutes; all attending physicians for residents inter-
acting with a particular patient; and/or all specialists that
interpreted an exam for a particular patient within an episode
of care.

[0041] Graphs displayed as filtered lists would be pre-
sented based on the user’s role. In one embodiment, the user
would not be able to select a graph, but could navigate
through the filtered list to show higher order relationships
which becomes a less filtered version of the graph. Users can
show and hide information by role. For instance, users can
choose to never display medical assistants in the graph.
[0042] The processing framework provides cross-applica-
tion clinically related provider presence. The clinical pres-
ence follows the user across platforms (e.g., mobile, desk-
top, and web) and adjusts the preferred communication
mode according to the currently utilized device. The clinical
presence reflects the strengths of the relationships in the
provider graph. The relationships are weighted according to
the strength clinical relationship. For instance, Provider X
(FIG. 4) may have a weight of 1 for Patient B where the
weight for Provider Y is 0.5. These weights are used to
create presence bands defining Critical, Related, and Unre-
lated states. A provider with a weak latent tie to the patient
can be shown as simply available if the user is online within
the application, whereas another provider with a strong
relationship to the patient will show as critical and available
if the user is online within the application. Presence states
include: Critical-Available; Critical-Unavailable; Related-
Available; and Related-Unavailable.

[0043] Information relating to captured events coupled
with processing algorithms can be used to generate the
provider graph. In one example, the processing framework
generates “meta-events” for the purposes of provider noti-
fication. A meta-event is an event that describes a series of
other smaller micro-events. In this situation an example
meta-event is “Patient Discharge Approval” which relies on
the occurrence of a number of smaller micro-events includ-
ing but not limited to: radiology results available, lab result
available, cardiology results available, and attending physi-
cian available. Another example of a meta-event is the
notification to a hospitalist to discharge a patient. This
meta-event can be generated as an algorithmic compilation
of micro-events (e.g. admissions, orders, results, record
views, record locks) from specialty systems such as radiol-
ogy, cardiology, and laboratory with provider role and
patient condition. A meta-event notification ties to a clinical
action which is a decision point on a clinical pathway. These
meta-events can be published to specific event listeners (146
in FIG. 2) or to other custom services (128 in FIG. 2) such
as a service bus.

[0044] Application specific listeners can be attached to
deliver platform specific notifications to for example, a
desktop, mobile, and/or web device. Application specific
listeners may adopt standard interfaces (124, 126 in FIG. 2)
or consist of custom bridge software (128 in FIG. 2) that
translates internal application events to external Application
Programming Interfaces (APIs) or services.
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[0045] The application can be deployable, for example, as
an Internet/Intranet user Interface, a desktop application and
on mobile devices including but not limited to iOS, Android
and Windows. The application can be implemented with
custom developed software, algorithms, and interfaces for
integration with other information systems.

[0046] Embodiments of the invention can capture non-
transactional events and couple them with transactional
events to generate the patient centered provider graph.

[0047] Embodiments of the invention can dynamically
create lists of relevant providers in a patient-centric context.
The strengths of the relationships in the provider graph can
be used to provide a clinically related provider presence
which informs the user of the relevance of providers accord-
ing to the clinical situation and user role.

[0048] Embodiments of the invention provide a unique
ability to track non-transactional events of patients in health-
care information systems as well as the creation of meta-
events which can then be used to identify and suggest
relevant providers and minimize communication noise.
Communication noise in this sense means reducing the
amount of inappropriate communications. This is accom-
plished by providing more relevant and appropriate lists of
individuals to communicate with, and indicating their avail-
ability. The use of the application also favors less disruptive
forms of communication such as sending an instant message
over initiating a phone call or grabbing someone in the
hallway as they are on their way to see a patient. Meta-
events can be leveraged to trigger the delivery of notifica-
tions and offer a flexible and customizable mechanism to
deliver critical information to providers of care. Users can
subscribe to specific notifications or can receive notifications
based on their role.

[0049] Examples of notifications range from alerts of the
availability of critical laboratory results or diagnostic
reports, to more complex algorithms such as notification that
a specialist is locking an exam and preparing to deliver a
diagnosis.

[0050] Embodiments of the invention can be implemented
as a standalone application, a standalone application with
custom integration support, or as part of a cloud-based
subscription service.

[0051] Embodiments of the invention can be implemented
as an enterprise tool that can facilitate communications
within or across organizations. Consumers of such a tool
would be healthcare organizations that need effective com-
munications among providers of care and delivery or rel-
evant notifications and clinical alerts.

[0052] Provider-to-provider communication though the
system is expected to improve workflow efficiency and
patient care. Provider-to-patient communication though the
system is expected to improve workflow efficiency, patient
care, and customer satisfaction. Providers can communicate
with each other or with patients through clicking on names
in list that represents the provider graph. Users can access
these lists through notifications (172 in FIG. 3), provider
timeline (168 in FIG. 3), viewing now (168 in FIG. 3),
patient lists (162 in FIG. 3), provider lists (164 in FIG. 3),
or patient search (176 in FIG. 3). Once a provider is selected,
contact information is presented and the user has the ability
to communicate through one of the integrated modes (e.g.
chat, message, email, phone, etc.).
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[0053] The data contained within the system can also be
used for research and analytics projects to determine how
providers interact with each other and with each individual
information system.

[0054] In general, it will be apparent to one of ordinary
skill in the art that some of the embodiments as described
hereinabove may be implemented using software, firmware,
and/or hardware. The software code or specialized control
hardware used to implement some of the present embodi-
ments is not limiting of the present invention. For example,
the embodiments described hereinabove may be imple-
mented in computer software using any suitable computer
software language. Such software may be stored on any type
of suitable non-transitory computer-readable medium or
media such as, for example, a magnetic or optical storage
medium. Thus, the operation and behavior of the embodi-
ments are described without specific reference to the actual
software code or specialized hardware components. It is
understood that artisans of ordinary skill would be able to
design software and control hardware to implement the
embodiments of the present invention based on the descrip-
tion herein with only a reasonable effort and without undue
experimentation.

[0055] The examples presented herein are intended to
illustrate potential and specific implementations of the pres-
ent invention. It can be appreciated that the examples are
intended primarily for purposes of illustration of the inven-
tion for those skilled in the art. No particular aspect or
aspects of the examples are necessarily intended to limit the
scope of the present invention.

[0056] It is to be understood that the figures and descrip-
tions of the present invention have been simplified to
illustrate elements that are relevant for a clear understanding
of the present invention, while eliminating, for purposes of
clarity, other elements. Those of ordinary skill in the art will
recognize, however, that these sorts of focused discussions
would not facilitate a better understanding of the present
invention, and, therefore, a more detailed description of such
elements is not provided herein.

[0057] In various embodiments of the present invention
disclosed herein, a single component may be replaced by
multiple components, and multiple components may be
replaced by a single component, to perform a given function
or functions. Except where such substitution would not be
operative in practical embodiments of the present invention,
such substitution is within the scope of the present invention.
[0058] While several aspects of the invention have been
described herein, it should be apparent, however, that vari-
ous modifications, alterations and adaptations to those
aspects may occur to persons skilled in the art with the
attainment of some or all of the advantages of the present
invention. The disclosed embodiments are therefore
intended to include all such modifications, alterations and
adaptations without departing from the scope and spirit of
the present invention.

What is claimed is:

1. An apparatus programmed for processing healthcare
information, the apparatus comprising:

an electronic computer processor;
an electronic screen display operatively associated with
the processor, the processor programmed for:
displaying data associated with a patient on the screen
display, and
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navigating from a first screen to a second screen
displayed on the screen display, wherein only one
screen is visible on the screen display at any point in
time, in response to receiving a manual swipe on the
screen display from a user; and

the processor further programmed to:

receive data from across multiple computer systems
containing information associated with the selected
patient data,

capture data associated with multiple events associated
with the selected patient data from the multiple

computer systems, wherein the events include a

plurality of micro-events,

display on the screen display:

a list of providers associated with the selected patient
data,

at least one graph representative of an interaction
between two or more of the multiple computer
systems and the selected patient data, wherein at
least one of the interactions describes a relation-
ship between a plurality of providers and the
selected patient data,

data indicative of provider availability within a clini-
cal situation involving provider data stored in the
multiple computer systems,

a graphical representation of at least one latent tie
associated with provider data contained in the
multiple computer systems and the selected
patient data, wherein the latent tie exists in a
deactivated state until the latent tie is activated by
receiving data indicating communication between
or among at least a portion of the providers,

a graphical representation of at least one direct tie
associated with provider data contained in the
multiple computer systems and the selected
patient data, wherein the direct ties and the latent
ties are either permanent or transient for a period
related to a specific episode of care, and

a graphical representation of at least one meta-event
associated with occurrence of a plurality of the
captured micro-event data,

follow across multiple communication platforms and
adjust a preferred communication mode according to

a currently utilized device associated with the

selected patient data, and

capture at least a portion of the patient data through
multiple external interfaces associated with the mul-
tiple computer systems.

2. The apparatus of claim 1, further comprising the
processor programmed to:

weight a relationship between the selected patient data

and provider data stored in the multiple computer
systems; and

display a presence band on the screen display in response

to the weighted relationship data.

3. The apparatus of claim 2, wherein the displayed pres-
ence band represents at least one of a critical state, a related
state, or an unrelated state associated with the patient data.

4. The apparatus of claim 1, wherein the communication
platform is a mobile platform, a desktop platform, or a web
platform.

5. The apparatus of claim 1, further comprising the
processor programmed to determine the direct ties and the
latent ties based on provider roles and patient conditions.
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6. The apparatus of claim 1, further comprising the
processor programmed to display on the screen display a
graphical representation of a trust network among the pro-
viders who are accountable for actions of each other.

7. The apparatus of claim 1, further comprising the
processor programmed to facilitate communication between
or among different providers in response to at least a portion
of the patient data.

8. The apparatus of claim 1, further comprising the
processor programmed to generate at least one patient-
centered graphical representation in response to at least a
portion of the patient data.

9. The apparatus of claim 8, further comprising the
processor programmed to generate the patient-centered
graphical representation through detection and analysis of at
least one indirect interaction with a patient.

10. A computer-implemented method for processing
healthcare information, the method comprising:

receiving data from across multiple computer systems

containing information associated with selected patient

data;

capturing data associated with multiple events associated

with the selected patient data from the multiple com-

puter systems, wherein the events include a plurality of
micro-events; and

displaying on an electronic screen display:

a list of providers associated with the selected patient
data,

at least one graph representative of an interaction
between two or more of the multiple computer
systems and the selected patient data, wherein at
least one of the interactions describes a relationship
between a plurality of providers and the selected
patient data,

data indicative of provider availability within a clinical
situation involving provider data stored in the mul-
tiple computer systems,

a graphical representation of at least one latent tie
associated with provider data contained in the mul-
tiple computer systems and the selected patient data,
wherein the latent tie exists in a deactivated state
until the latent tie is activated by receiving data
indicating communication between or among at least
a portion of the providers,

a graphical representation of at least one direct tie
associated with provider data contained in the mul-
tiple computer systems and the selected patient data,
wherein the direct ties and the latent ties are either
permanent or transient for a period related to a
specific episode of care, and

a graphical representation of at least one meta-event
associated with occurrence of a plurality of the
captured micro-event data;

following across multiple communication platforms and

adjusting a preferred communication mode according

to a currently utilized device associated with the
selected patient data; and

capturing at least a portion of the patient data through

multiple external interfaces associated with the mul-

tiple computer systems.

11. The method of claim 10, further comprising:

weighting a relationship between the selected patient data

and provider data stored in the multiple computer
systems; and
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displaying a presence band on the screen display in

response to the weighted relationship data.

12. The method of claim 11, further comprising display-
ing a presence band representing at least one of a critical
state, a related state, or an unrelated state associated with the
patient data.

13. The method of claim 10, wherein the communication
platform is a mobile platform, a desktop platform, or a web
platform.

14. The method of claim 10, further comprising deter-
mining at least one direct tie or at least one latent tie based
on provider roles and patient conditions.

15. The method of claim 10, further comprising display-
ing on the screen display a graphical representation of a trust
network among the providers who are accountable for
actions of each other.

16. The method of claim 10, further comprising facilitat-
ing communication between or among different providers in
response to at least a portion of the patient data.

17. The method of claim 10, further comprising generat-
ing at least one patient-centered graphical representation in
response to at least a portion of the patient data.

18. The method of claim 17, further comprising generat-
ing the patient-centered graphical representation through
detection and analysis of at least one indirect interaction
with a patient.
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