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(57) Abstract: A computer-implemented method comprising: retrieving, by one or more computer systems, apatient education mod-
ule for educating a patient about a medical procedure; wherein a structure of the patient education module comprises a first educa-
tional section and a second educational section; where the first educational section comprises information and one or more visualiza-
tions related to afirst stage of the medical procedure; wherein the second educational section comprises information and one or more
visualizations related to a second stage of the medical procedure; transmitting, to a device used by the patient, the patient education
module for the patient to review the patient education module; receiving, from the device used by the patient, information specifying
that the patient has reviewed and understood one or more of the first educational section and the second educational section.
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Interactive Medical Education Modules

CLAIM OF PRIORITY
This application claims priority under 35 U.S.C. §119(e) to provisional U.S. Patent
Application No. 61/583,069, filed on 1/4/2012, the entire contents of which are hereby

incorporated by reference.
BACKGROUND

An electronic medical record ("EMR") is acomputerized medical record created in
an organization that delivers care, such as ahospital and/or a doctor's office. EMRs may
be apart of alocal stand-alone health data system that allows storage, retrieval and

modification of records.
SUMMARY

In general, one innovative aspect of the subject matter described in this
specification can be embodied in methods that include the actions of retrieving, by one or
more computer systems, apatient education module for educating a patient about a
medical procedure; wherein a structure of the patient education module includes afirst
educational section and a second educational section; where the first educational section
includes information and one or more visualizations related to afirst stage of the medical
procedure; wherein the second educational section includes information and one or more
visualizations related to a second stage of the medical procedure; transmitting, to a device
used by the patient, the patient education module for the patient to review the patient
education module; receiving, from the device used by the patient, information specifying
that the patient has reviewed and understood one or more of the first educational section

and the second educational section.

Other embodiments of this aspect include corresponding computer systems,
apparatus, and computer programs recorded on one or more computer storage devices,
each configured to perform the actions of the methods. A system of one or more
computers can be configured to perform particular operations or actions by virtue of
having software, firmware, hardware, or acombination of them installed on the system

that in operation causes or cause the system to perform the actions. One or more computer
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programs can be configured to perform particular operations or actions by virtue of
including instructions that, when executed by data processing apparatus, cause the

apparatus to perform the actions.

The foregoing and other embodiments can each optionally include one or more of
the following features, alone or in combination. In particular, one embodiment may
include al the following features in combination. In some examples, the features include
structuring the patient education module into afirst educational section and a second
educational section; generating, for the first educational section, the information and the
one or more visualizations related to the first stage of the medical procedure; assigning, to
the first educational section, the generated information and the one or more visualizations
related to the first stage of the medical procedure; generating, for the second educational
section, the information and the one or more visualizations related to the second stage of
the medical procedure; and assigning, to the second educational section, the generated
information and the one or more visualizations related to the second stage of the medical

procedure.

In other implementations, the features include retrieving an electronic medical
record that is associated with the patient; identifying one or more medical codes in the
electronic medical record; searching, in adatabase, for patient education modules with
medical codes corresponding to the medical code included in the electronic medical
record; and identifying, based on a searching, apatient education module with a medical
code corresponding to the medical code included in the electronic medical record; wherein
retrieving the patient education module includes: retrieving the identified patient

education module.

In still other implementations, patient education modules are associated with
unique identifiers, and the method further includes: receiving, from a device used by a
medical service provider, amessage including content for a patient education module,
wherein the message includes aunique identifier for the content; searching, in a database
storing the patient education modules, for apatient education module with aunique
identifier corresponding to the unique identifier for the content; identifying, based on

searching, apatient education module with aunique identifier corresponding to the unique
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identifier for the content; and assigning the content to the identified patient education

module.

In still other implementations, the method includes receiving arequest for a patient
education module that is related to amedical procedure to be performed on apatient; and
selecting, from aset of patient education modules, the patient education module that is
related to the medical procedure, wherein selecting is based on atype of the medical
procedure. Inyet other implementations, the first educational section includes a graphical
user interface for the patient to confirm review of the first educational section and to
indicate consent to the procedure addressed by the first educational section, the method
further includes: tracking an amount of time the patient spends reviewing the first
educational section; receiving, from the device used by the user through the graphical user
interface, information confirming the review and indicating the consent; comparing the
tracked amount of time to athreshold amount of time; determining, based on comparing,
that the tracked amount of time is less than the threshold amount of time; and in response
to determining that the tracked amount of time is less than the threshold amount of time,
performing one or more operations including: sending, to the device used by the patient, a
message notifying the patient to re-review the first educational section; and sending, to a
device associated with amedical service provider, anotification that that patient may have
inadequately reviewed the first educational section.

Inyet other implementations, the patient education module includes afirst patient
education module, wherein the medical procedure includes afirst medical procedure, and
the method further includes: retrieving, by the one or more computer systems, a second
patient education module for educating the patient about a second medical procedure;
wherein the first patient education module differs from the second patient education
module; wherein the first medical procedure differs from the second medical procedure.
In still other implementations, the features include structuring the first educational section
to include a series of trays, wherein atray includes acollection of information associated

with acategory specified by the tray.

All or part of the foregoing may be implemented as a computer program product
including instructions that are stored on one or more non-transitory machine-readable

storage media, and that are executable on one or more processing devices. All or part of
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the foregoing may be implemented as an apparatus, method, or electronic system that may
include one or more processing devices and memory to store executable instructions to

implement the stated functions.

The details of one or more embodiments of the subject matter of this specification
are set forth in the accompanying drawings and the description below. Other features,
aspects, and advantages of the subject matter will become apparent from the description,

the drawings, and the claims.

BRIEF DESCRIPTION OF THE FIGURES
FIG. 1A isaconceptua diagram of anetwork environment for generating patient

education modules.

FIG. IB isablock diagram of components of the network environment for

generating patient education modules.

FIGS. 2-8 are examples of graphical user interfaces included in patient education

modules.

FIG. 9isaflow chart of an example of aprocess for implementing a patient

education module.
FIGS. 10-22 illustrate exemplary graphical user interfaces.

Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

Described herein is asystem for providing apatient with various patient education
modules. Generally, apatient education module includes a collection of information to
promote an education of apatient regarding an area of medicine and/or amedical service,
including, e.g., aparticular medical topic, aparticular medical procedure, aparticular
medical surgery, and so forth. Types of information included in apatient education
module include consent forms, pamphlets describing the process of amedical procedure
and possible outcomes, visuaizations of areas of the anatomy where amedical procedure
is being performed, information describing potential risks and side effects of aprocedure,

pre-operative information, information describing how to prepare for a surgery, post-
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operative information, information describing medical conditions, visualizations of a
patient's anatomy in anormal condition, pre-operative condition, in apost-operative

condition, and so forth.

FIG. 1A isaconceptual diagram of network environment 100 for generating
patient education modules 118, 120, 122, 124. System 100 includes network 110, client
devices 102, 104, EMR system 126, system 112, and data repository 114. Inthe example
of FIG. 1A, system 112 is configured to generate patient education modules, including,
e.g., patient education modules 118, 120, 122, 124.

In an example, client device 102 isused by user 104. Inthis example, user 104 isa
medical service provider. Inthis example, user 104 may want to generate apatient
education module that user 104 can provide to patients to educate the patients about an
upcoming medical procedure and to receive consent to perform the medical procedure. In
this example, the medical procedure is aknee replacement surgery. In this example, user
104 uses client device 102 to transmit, to system 112, content 116 for a patient education
module. In this example, content 116 is created by user 104 (and/or by an administrator

associated with user 104) and is specific to apractice associated with user 104.

Inthis example, user 104 may send, to system 112, arequest to generate apatient
education module that includes content that is provided by user 104. In response to the
request, system 112 generates apatient education module, including, e.g., patient
education module 118. System 112 includes unique identifier 130 in patient education
module 118. Inthis example, system 112 sends, to client device 102, information
notifying user 102 that patient education module 118 has been generated and information
specifying unique identifier 126. Inthis example, when client device 102 sends content

116 to system 112, client device 102 embeds unique identifier 130 in content 116.

Upon receipt of content 116, system 112 searches data repository 114 for patient
education modules with aunique identifier that matches unique identifier 130 included in
content 116. Inthis example, system 112 identifies that patient education module 118 is
associated with unique identifier 130 that matches unique identifier 130 included in
content 116. Based on the match, system 112 identifies that content 116 is for patient
education module 118. Accordingly, system 112 adds content 116 to patient education
module 118.
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In another example, client device 108 isused by user 106. Inthis example, user
106 includes apatient, including, e.g., apatient that isbeing seen by user 104. System
112 is configured to identify which ones of patient education modules 118, 120, 122, 124
are pertinent touser 106. There are various ways in which system 112 may determines
which ones of patient education modules 118, 120, 122, 124 are pertinent to user 106. In
some examples, user 106 is provided an account to gain access to system 112. Inthis
example, system 112 tracks upcoming appointments and/or procedures for user 106.
System 112 may track the upcoming appointments, e.g., by retrieving data from an
external appointment booking system. When system 112 identifies an appointment of user
106, system 112 may send amessage to amedical service provider associated with the
appointment for instructions asto which patient education modules to associate with user

106.

In another example, system 112 may use EMR record 128 for user 106 in
identifying which ones of patient education modules 118, 120, 122, 124 to assign to user
106 (and/or an account of user 106 in system 112). Inthis example, EMR system 126 is
configured to store EMR records for various users. Generally, an EMR record includes an
electronic version of apatient's medical record. In this example, EMR record 128
includes various medical codes, including, e.g., medica code 132. Generally, a medical
code includes information uniquely identifying aparticular type of diagnosis, medical
condition, medical procedure, and so forth. There are various types of medical codes,
including, e.g., diagnosis codes, International Statistical Classification of Diseases and
Related Hedth Problems ("ICD") codes (e.g., ICD-9 and ICD-10 codes), Current
Procedural Terminology ("CPT") codes and other various diagnosis information and

treatment information.

In the example of FIG. 1A, one or more of patient education modules 118, 120,
122, 124 are associated with medical codes. For example, patient education module 124 is
associated with medical code 132. There are various ways in which system 112 identifies
medical codes to be associated with patient education modules. In some examples,
content 116 includes information specifying medical codes to be associated with the
patient education module specified by unique identifier 130. In another example, system
112 may identify medical codes to be associated with patient education modules based on

the contents of patient education modules. In this example, the medical codes may be
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associated with descriptions or other information specifying types of information that are
classified or otherwise associated with the medical codes. Using the descriptions of the
medical codes and the contents of the patient education modules, system 112 identifies
medical codes with descriptions that are related to the contents of the patient education
modules, e.g., based on word matching and/or similarity between words in the descriptions

of the medical codes and the contents of the patient education modules.

In the example of FIG. 1A, system 112 uses the medical codes included in EMR
record 128 and the medical codes associated with one or more of patient education
modules 118, 120, 122, 124 to identify which patient education modules are assigned to
user 106, e.g., based on matches and/or similarities among medical codes in EMR record
128 and medical codes associated with patient education modules 118, 120, 122, 124. In
this example, user 106 is associated with account 134 on system 112. In this example,
account 134 is specific touser 106. When system 112 identifies a correspondence
between medical code 132 in EMR record 128 and medical code 132 that is associated
with patient education module 124, system 112 assigns the patient education module 124
to account 134. Generally, acorrespondence includes asimilarity and/or a match among

items of data

FIG. 1B isablock diagram of components of the network environment for
generating patient education modules. In FIG. IB, client devices 104, 106 can be any sort
of computing devices capable of taking input from auser and communicating over
network 110 with system 112 and/or with other client devices. For example, client devices
104, 106 can be mobile devices, desktop computers, laptops, cell phones, persona digital
assistants ("PDAS"), servers, embedded computing systems, and so forth.

System 112 can be any of avariety of computing devices capable of receiving data,
such as a server, adistributed computing system, a desktop computer, alaptop, acell
phone, arack-mounted server, and so forth. System 112 may be asingle server or a group

of servers that are a a same location or at different locations.

The illustrated system 112 can receive data from client devices 104, 106 and from
EMR system 126 via input/output ("I/O") interface 140. 1/O interface 140 can be any type
of interface capable of receiving data over a network, such as an Ethernet interface, a

wireless networking interface, afiber-optic networking interface, a modem, and so forth.
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System 112 also includes aprocessing device 148 and memory 144. A bus system 146,
including, for example, adata bus and a motherboard, can be used to establish and to

control data communication between the components of system 112.

The illustrated processing device 148 may include one or more miCcroprocessors.
Generally, processing device 148 may include any appropriate processor and/or logic that
is capable of receiving and storing data, and of communicating over anetwork (not
shown). Memory 144 can include ahard drive and arandom access memory storage
device, such as a dynamic random access memory, or other types of non-transitory
machine-readable storage devices. Memory 144 stores computer programs (not shown)

that are executable by processing device 148 to perform the techniques described herein.

Referring to FIG. 2, system 112 generates graphical user interface 200 for user 106
tolog into account 134. In some example, user 106 receives an email from a medical
ingtitution (e.g., amedical institution associated with user 104) that includes alink to
graphical user interface 200. Inthe example of FIG. 2, graphical user interface 200
includes link 202. Through selection of link 202, user 106 may access and may view

content of patient education module 124.

Referring to FIG. 3, graphical user interface 300 is displayed (e.g., on client device
108), e.g., following user 106 logging into account 134. Inthis example, graphical user
interface 300 displays a dashboard view of the contents of patient education module 124.
For example, graphical user interface 300 includes portion 302 for display of an agenda of
user 106. Inthis example, portion 302 displays information specifying assignments that
user 106 need to complete. Generaly, an assignment includes information for apatient to
review and/or questions for apatient to answer. Portion 302 also displays information
specifying appointments and checklists. Generally, achecklist includes avisua indication

of actions apatient needs to perform, e.g., prior to aprocedure and/or appointment.

Graphical user interface 300 also includes visualizations 304, 306, 308. In this
example, various portions of patient education module 124 include content that is related
to various stages of aprocedure, including, e.g., pre-operative content, content related to
preparing for surgery and post-operative content. In this example, patient education
module 124 provides user 106 with various assignments and/or checklists to be completed

for each of the various stages. Visualizations 304, 306, 308 provide time- chronicled
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indicators of progress of user 106 in completing content that is related to various stages of
aprocedure. For example, visualization 304 provides avisua indication of completion of
the pre-operative content. Visualization 306 provides avisua indication of completion of
content related to preparing for surgery. Visualization 308 provides avisua indication of

completion of the post-operative content.

In an example, one or more of visualizations 304, 306, 308 are selectable, e.g., for
display of assignments related to the type of content associated with visualizations 304,
306, 308. For example, selection of visualization 304 causes client device 106 to display
content of patient education module 124 that is related to pre-operative content.

Referring to FIG. 4, graphical user interface 400 displays pre-operative content,
e.g., that isincluded in patient education module 124. In this example, graphical user
interface 400 also displays selectable portions for display of summary sheets. Generally, a
summary sheet includes information specifying an overview (e.g., asummary) of content
(e.g., the pre-operative content). In the example of FIG. 4, summary sheet 402 is shown.
Inthis example, summary sheet 402 is printable and is displayed in PDF format.
Summary sheet 402 includes visualizations 404, 406, 408 for display of images showing a
normal portion of the anatomy on which the patient is having aprocedure, an abnormal

portion of the anatomy, and the anatomy following repair, respectively.

Referring to FIG. 5, graphical user interface 500 displays contents of aportion of
patient education module 124 that include visualizations of an area of the anatomy. Inthis
example, visualization 504 includes an image of an area of the anatomy, including, e.g., an
area of the anatomy that apatient is scheduled for surgery. Using control 502, auser may
rotate visualization 504, e.g., to view different areas of the anatomy represented by
visualization 504. Inthis example, control 502 may be used to rotate visualization 502
three-hundred sixty degrees. Visualization includes athree-dimensional visualization.
While FIG. 5illustrates avisualization of an area of the anatomy in a particular condition
(e.g., the normal condition), system 112 may be configured to display arotatable
visualization of the area of the anatomy in various, other conditions (e.g., an abnormal

condition, arepaired condition, and so forth).

Aspreviously described, portions of patient education module 124 may include

content for the various stages of aprocedure, including, e.g., pre-operative content,
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content in preparation for the procedure, and post-operative content. In this example, the
content in patient education module 124 is assigned to various educational sections, with
an educational section including the content for aparticular stage of a procedure. For
example, system 112 may be configured to structure the contents of patient education
module 124 into various sections. In this example, after auser has completed review of
content for aparticular educational section, system 112 prompts the user for verification

and confirmation that the user has reviewed and accepts the content presented to the user.

Referring back to FIG. 1A, patient education modules 118, 120, 122, 124 may
include information for the various stages of amedical procedure. For example, patient
education module 118 may include content for the pre-operative stage. Patient education
module 120 may include content for the stage of preparing for surgery. Patient education
module 122 may include content for the post-operative stages. In this example and using
the techniques disclosed herein, system 112 may select one or more of patient education
modules 118, 120, 122, 124 to present user 106 with the educational materials associated

with aparticular medical procedure.

Graphical user interface 500 includes various trays 506, 508, 510, 512, 514, 516,
518. Generally, atray may include aportion of agraphical user interface that when
selected causes an update to atype of information displayed in agraphical user interface.
Inthis example, tray 506 is for display of introductory information, including, e.g.,
information describing the various educational sections of the patient education module
and contents of aparticular educational section of the patient education module. Tray 508
is for display of information that describes aparticular condition (e.g., normal condition)
of an area of the anatomy (e.qg., the hip). Tray 510 is for display of information that
describes aparticular disease of an area of the anatomy (e.g., the hip). Tray 512 is for
display of information that describes treatment options. Tray 514 is for display of
information that describes aprocedure to be performed on the area of the anatomy. Tray
516 is for display of information that describes possible risks and complications to be
reviewed by the patient to ensure the patient is aware of critical information. Tray 518 is
for display of information that confirms that the patient has review the information
included in the various trays for an educational section of the patient education module.
In an example, one or more of the foregoing trays may be included in any of the graphical

user interfaces generated by system 112.

10
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System 112 structures an educational section of apatient education module to
include a series of trays, wherein atray includes acollection of information associated
with acategory specified by the tray. Inthis example, atray is associated with acategory
indicative of atype of information. By structuring the contents of an education section
into a series of trays, system 112 structures the contents by assigning the contents to

various categories.

In an example, apatient can toggle through different views of a condition, e.g.,
using controls providing in agraphical user interface. Referring to FIG. 6, graphical user
interface 600 includes controls 602, 604, 606, 608 for a patient to select to view various
conditions that are associated with the patient. Graphical user interface 600 also includes
visualization 610. Inthis example, selection of one of controls 602, 604, 606, 608 causes
aportion of visualization 610 to behighlighted. Inthis example, the highlighted portion
of visualization 610 corresponds to a portion of the anatomy that is affected by a condition
selected through controls 602, 604, 606, 608. Graphical user interface 600 also includes
control 610 for text to speech narration that allows the patient to both read and listen to the
education material.

Referring to FIG. 7, graphical user interface 700 displays message 702 informing
the user of completion of aparticular educational section of patient education module 124.
Graphical user interface 700 also includes control 704 for apatient to confirm that he has
reviewed and understood the contents of the educational section. Upon selection of
control 704, the patient sends to system 112 information specifying aconfirmation that the
patient has reviewed and understands the information. Upon selection of control 704, the
patient sends to system 112 information specifying that the patient would like to review

again the educational section.

In an example, system 112 is configured tracks an amount of time auser (e.g., user
106) spends on review of an educational section. Inthis example, system 112 stores, in
data repository 114, information specifying athreshold, e.g., athreshold amount of time
that the user needs to spend reviewing an educational section. In this example, when a
user selects control 704, system 112 compares the tracked amount of time the user has

spent reviewing the educational section to the threshold. If the tracked amount of time is

11
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less than the threshold, system 112 may perform various actions, including, e.g.,
requesting that the user re-review the educational section, preventing the user from sending
sending confirmation of completion of the educational section, sending a notification to a
medical service provider (e.g., aphysician performing the procedure), and so forth. That
is, through control 704, patients are prompted to verify their understanding of the material
and to provide an electronic consent for the procedures addressed in the section. Actions
throughout the module are fully tracked, including time spent, and reported to a dashboard.
dashboard. Compliance and consent indicators are supplemented by special alerts for

times that suggest insufficient review of the material in the institution's dashboard.

In addition to prompting the patient for consent to perform the medical procedure,
system 112 may also prompt physicians to confirm assignments and review of material
with patients. Referring to FIG. 8, graphical user interface 800 displays, for aphysician,
control 802, through which the physician can confirm assignments and review of material

with patients.

FIG. 9isaflow chart of an example of process 900 for implementing a patient
education module. In operation, system 112 receives (902) content, including, e.g.,
content 116. Using the received content, system 112 generates (904) apatient education
module, including, e.g., one of patient education modules 118, 120, 122, 124. In this
example, system 112 may generate the patient education module by generating a shell for
the patient education module. Generally, a shell includes a data structure to be populated
with data. Inthis example, upon receipt of the content, system 112 populates the shell

with the content.

System 112 also retrieves (906), from EMR system 126, an EMR record,
including, e.g., EMR record 128. Using contents of the retrieved EMR record (e.g.,
medical codes included in the EMR record), system 112 assigns (908) apatient education
module to auser associated with the retrieved EMR record. In an example, system 112
assigns the patient education module to auser by assigning the patient education module

to an account associated with the user.

In the example of FIG. 9, system 112 tracks (910) an amount of time spent
reviewing the various educational sections of apatient education module. System 112

also receives (912) an indication of completion of an educational section. Inthis example,

12
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system 112 receives the indication from client device 108. Using the tracked amount of
time and athreshold amount of time, system 112 determines (914) whether the tracked
amount of time satisfies the threshold amount of time (e.g., whether the tracked amount of
time exceeds the threshold amount of time). |If system 112 determines that the tracked
amount of time exceeds the threshold amount of time, then system 112 allows auser to
indicate consent to the procedure and/or to submit confirmation that the user has reviewed
the educational section. If system 112 determines that the tracked amount of time does not
satisfy the threshold amount of time, then, in some examples, system 112 notifies the

patient and/or prompts the patient to re-review the educational section.

In an example, system 112 is configured to perform various other types of
techniques, including, patient trending, data mining, generating interactive electronic
consents (eConents), virtual surgery modeling, eDictation, areferring doctors portal, and

an operation notes module.

Referring to FIG. 10, graphical user interface 1000 shows aclinical summary
sheet, including, e.g., asummary of medical information and/or clinical information for a
particular patient. Inthis example, graphical user interface 1000 includes control 1002.
Upon selection of control 1002, apatient may view hig’her trends in clinical information.
Generally, atrend includes acharting of information for different and/or various time
periods. Referring to FIG. 11, graphical user interface 1100 shows various trend data.
Generally, trend data includes values associated with aparticular data type, with the values
being visually displayed over aperiod of time. In this example, graphical user interface
1100 displays various types of trend data, including, e.g., types 1102, 1104, 1106, 1108,
1110, 1112, 1114, 1116, 1118, 1120. Inthis example, graphical user interface 1100 also
displays timeline 1122. Inthis example, timeline 1122 displays various dates, e.g., dates

on which the various types of trend data are collected.

Inthis example, timeline 1122 also displays indicators 1124, 1126, 1128, 1130,
1132 that specify if one of the dates included intimeline 1122 is apreoperative date, apost
operative date, afollow-up date, and so forth. In this example, graphical user interface
1100 displays trend data 1134. For example, trend datatype 1120 includes items 1136,
1138, 1140, 1142, 1144 of trend data 1134. Items 1136, 1138, 1140, 1142, 1144 of trend
data 1134 include values that specific totrend data type 1120 and are of atype specified
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by trend data type 1120. Inthis example, timeline 1122 includes time values 1146, 1148,
1150, 1152, 1154, with each time value specifying aparticular point intime, eg., a
particular day. Inthis example, item 1136 is associated with time value 1146. Item 1138
is associated with time value 1148. Item 1140 is associated with time value 1150. Item
1142 is associated with time value 1152. Item 1144 is associated with time value 1154.
That is, there are time values for each time value intimeline 1122. Inthis example, items
1136, 1138, 1140, 1142, 1144 represent items of trend data that are visually charted over a
period of time (e.g., over timeline 1122) for aparticular type of data, as specified by type
1120. Inthe example of FIG. 1, the time values intimeline 112 could include

appointments that are held and or scheduled for apatient or other time intervals.

In an example, system 112 is configured to automatically collect the information
items of trend data, e.g., based on information input by aphysician into the system, based
on information collected through questionnaires, etc. Based on the input data, system 112

is configured to automatically generate the trends.

Referring to FIG. 12, system 112 generates graphical user interface 1200. Inthis
example, graphical user interface 1200 visually displays information that correlates the
items of trend data over time, e.g., as afunction of time. Inthis example, graphical user
interface 1200 displays links 1202, 1204, 1206, 1208, 1210, 1212, 1214, 1216, 1218,
1220. Each of links 1202, 1204, 1206, 1208, 1210, 1212, 1214, 1216, 1218, 1220 is
associated with aparticular type of data. In this example, selection of one of links 1202,
1204, 1206, 1208, 1210, 1212, 1214, 1216, 1218, 1220 causes achart for atrend for a
particular type of datato be shown, asillustrated in FIG. 13. Referring to FIG. 13, the
particular type of data shown is datathat is associated with link 1202.

Referring to FIG. 12, graph 1222 is color coded in accordance with various time
intervals, e.g., apre-operation time period and apost operation time period. In an
example, graph 122 includes portions 1224, 1226. Inthis example, portion 1224 is color
coded to depict the patient's progress pre-operation and portion 1226 is color coded to
depict the patient's progress post-operation. In still another example, graph 1222 displays
apatient's progress in comparison to nation standards, e.g., the MCID (minimal clinical

improvement standard). In still another example, the patient's progress (as shown in chart
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1222) is shown next to the patient's profile and/or in combination with the patient's

profile.

In an example, system 112 selects afirst portion 1224 of chart 1222 to be
associated with afirst stage in amedical procedure (e.g., the preoperative stage), with first
portion 1224 of chart 1222 being associated with afirst subset of various time intervals
1228, 1230, 1232. Inthis example, system 112 causes first portion 1224 of chart 1222 to
be color coded in association with first stage in the medical procedure to visualy indicate
to aviewer of chart 1222 that charted trend data included in first portion 1224 of chart
1222 is associated with the first stage. System 112 selects also selects second portion
1226 of chart 1222 to be associated with a second stage in amedical procedure (eg., a
post-operative stage), with second portion 1226 of chart 1222 being associated with a
second subset of various time intervals 1232, 1234, 1236. Inthis example, system 112
causes second portion 1226 of chart 1222 to be color coded in association with the second
stage in the medical procedure to visually indicate to aviewer of chart 1222 that charted
trend data included in second portion 1226 of chart 1222 is associated with the second
stage. Inthe example of FIG. 12, graphical user interface 1200 also includes controls
1238, 1240, 1242 for selection of viewing trend datathat is associated with aparticular
stage of amedical procedure, including, e.g., apre-operative stage, a surgery stage, apost-

operative stage, and so forth.

In an example, system 112 is configured to perform real-time data mining, e.g.,
based on various criteria and of the trend data. Referring to FIG. 14, system 112 generates
graphical user interface 1400. Inthis example, graphical user interface 1400 displays
charts 1402, 1404, 1406. In an example, chart 1402 displays various types of data (e.g.,
trend data) over aparticular time period, e.g., apre-operative time period. Inthis
example, data includes body pain data, general health data, mental health data, and so
forth.

In an example, charts 1402, 1404, 1406 display trend data for patients with
attributes matching various criteria, including, e.g., criteria 1408, 1410. Inthis example,
charts 1402, 1404, 1406 only display trend data for patients who are smokers and who
have diabetes. Graphical user interface 1400 also includes controls 1414, 1416, 1416 for
selection of various other criteria. Charts 1402, 1404, 1406 display trend data for patients
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with attributes matching criteria specified in controls 1414, 1416, 1416. Inthis example,
portion 1418 of graphical user interface 1400 specifies that 251 patients are associated
with attributes matching criteria 1408, 1410 and criteria specified in controls 1414, 1416,
1416. If one or more of criteria 1408, 1410 and criteria specified in controls 1414, 1416,
1416 are relaxed and/or removed, a number of patients for which trend data is shown

increases.

In an example, system 112 accesses patient trend data, e.g., from a data repository.
In this example, the accessed patient trend data includes data 1418, 1420, 1422, 1424,
1426, 1428, 1430, 1432, 1434. Inthis example, system 112 receives, from aclient device,
information specifying one or more of criteria 1408, 1410, and criteria specified by
controls 1412, 1414, 1416 to be applied to the accessed patient trend data 1418, 1420,
1422, 1424, 1426, 1428, 1430, 1432, 1434.

System 112 also accesses information specifying attributes of patients associated
with the accessed patient trend data. System 112 determines one or more patients with
attributes that satisfy one or more of criteria 1408, 1410, and criteria specified by controls
1412, 1414, 1416. System 112 selects, from the patient trend data, aportion of the patient
trend data associated with the determined one or more patients. In this example, the
selected portion of data includes patient trend data 1418, 1420, 1422, 1424, 1426, 1428,
1430, 1432, 1434. System 112 assigns first items 1436, 1438, 1440, 1442, 1444, 1446,
1448, 1450, 1452 of data in the selected portion to first time interval 1454 corresponding
to astage in amedical procedure, e.g., apre-operative stage. System 112 generates a
visualization (e.g., chart 1402) of trends in the first items 1436, 1438, 1440, 1442, 1444,
1446, 1448, 1450, 1452 of data over the first time interval 1454.

System 112 assigns second 1456, 1458, 1460, 1462, 1464, 1466, 1468, 1470 of
data in the selected portion to second time interval 1472 corresponding to astage in a
medical procedure, e.g., asurgical stage. System 112 generates avisualization (e.g., chart
1404) of the second items 1456, 1458, 1460, 1462, 1464, 1466, 1468, 1470 of data (e.g.,

and/or of trends in the second items) over the second time interval 1472.

In an example, system 112 generates eConsents, e.qg., electronic information that is
presented to auser for the user to indicate consent for amedical procedure and/or a

portion of amedical procedure. In an example, system generates a set of eConsents for
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various pre-defined events, including, e.g., apatient visit, apre-operative procedure, an
operative procedure, apost operative procedure, aresearch plan, an information
disclosure, and so forth. By having the eConsents for the various events, system 112
implements a staged information release with check points to ensure apatient's
comprehension of information that is presented to the patient to inform the patient's
consent. For example, rather than having apatient provide consent for both apre-
operative procedure and an operative procedure at the same time, system 112 generates
one eConsent to gain consent for the pre-operative procedure and another eConsent to gain
consent for the post-operative procedure. Through the eConsents for the various
predefined events, system 112 promotes an increase in an amount of informed consent
being given for various procedures, e.g., relative to an amount of information consent

when consent is given simultaneously for multiple procedures.

In an example, while reviewing an eConsent, apatient may send to system 112
information specifying that the patient does not understand aportion of the information
presented in the eConsent. In this example, system 112 generates anotification and sends
the notification to adevice used by amedical provider. Through the natification, the
medical service provider to information of the need to discuss particular information with
apatient. Inthis example, the eConsent may also be associated with various trigger
points, e.g., an event that causes additional information to be displayed to a patient and/or
an event that causes a notification to be sent to amedical service provider. In an example,
if apatient indicates that they don't understand an aspect of the eConsent, the patient can
select alink to read more about the aspect of the disclosure and/or to engage in areal-time
consultation with aphysician about the aspect of the consent to better understand the

aspect of the content

In an example, patient consent - e.g., that is provided through the eConsents, is
tracked by system 112, e.g., for audit reporting and to track which procedures apatient has
provided consent for. In another example, system 112 provides amedical service provider
with authoring tools with preset templates for clients to develop their own eConsents.

That is, if amedical service provider want to generate an eConsent, system 112 has a

template that the medical service provider can use in generating the eConsent.
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As described herein, eConsents include interactive consent forms, in which the
consent form is displayed in parts, e.g., rather than the entire consent form being displayed
in oneview. That is, the consent form is broken into numerous different portions. As
each portion of the consent form is displayed, the patient is prompted to indicate their
consent for the portion of the consent form. Each portion of the consent form also
displays numerous links/controls, selection of which displays information additional
information about the consent and explains various aspects of the consent form to the
consumer. There may also be an oncall physician or medical service provider. For
example, there may be alink, selection of which enables the consumer to connect (viaan
IM chat, or ateleconference or avideo conference) with amedical service provider to

learn more about the various aspect of consent that is requested.

In an example, system 112 is configured to gain apatient's informed consent to a
medical procedure, e.g., knee replacement surgery. Inthis example, system 112 accessed
information indicative of afirst portion of the medical procedure and information
indicative of the second portion of the medical procedure. For example, the first portion
may include possible complications of the medical procedure. The second portion may
include resuscitation should the patient become unconscious during the procedure. For the
first portion of the medical procedure, system 112 generates afirst interactive consent
form by generating aplurality of first graphical user interfaces that provide the user with
information for promoting informed consent of the first portion. In this example, each of
the first graphical user interfaces includes controls, selection of which specifies the user's
consent to the information displayed in the first graphical user interfaces. System 112
receives information indicative of the user's selection of the controls in each of the first
graphical user interfaces. System 112 determines , based on the received information, that

the user has provided informed consent for the first portion of the medical procedure.

In this example, for the second portion of the medical procedure, system 112
generates a second interactive consent form by generating aplurality of second graphical
user interfaces that provide the user with information for promoting informed consent of
the second portion. Inthis example, each of the second graphical user interfaces includes
controls, selection of which specifies the user's consent to the information displayed in the
second graphical user interfaces. System 112 receives information indicative of the user's

selection of the controls in each of the second graphical user interfaces; and determines,
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based on the received information, that the user has provided informed consent for the
second portion of the medical procedure. Responsive to determining that the user has
provided informed consent for the second portion of the medical procedure and for the
first portion of the medical procedure, system 112 determines that the user has provided

informed consent for the medical procedure.

Referring to FIG. 15, system 115 generates graphical user interface 1500 for a
medical service provider interactive virtual surgery module. Using the medical service
provider interactive virtual surgery module, medical service providers may visual and/or
review information associated with various stages of medical procedures, e.g., anormal
condition vs. apatient's current condition, current condition vs. the recommended surgery,

surgical and post-operative conditions, complications, and so forth.

In an example, system 112 determines apractice type associated with a medical
service provider. Using the determined practice type, system 112 selects various
visualizations for display tothe medical service provider. In an example, a medical
service provider is associated with aprofile that specifies apractice area of the medical
service provider. Inthis example, system 112 accesses the profile to determine the

practice type associated with the medical service provider.

Referring to FIG. 15, graphical user interface 1500 displays controls 1502, 1504
for amedical service provider to select various types of hip procedures. In this example,
system 112 selects graphical user interface 1500 to display to the medical service provider,
e.g., based on a specialty specified inthe medical service provider's profile. Referring to
FIG. 16, system 112 generates graphical user interface 1600 to provide amedical service
provider with information associated with various stages of aparticular type of hip
procedure, e.g., atotal hip replacement procedure. Inthis example, graphical user
interface 1600 includes controls 1602, 1604, 1606 for viewing information associated with
the various stages of the total hip replacement procedure. These various stages include a
pre-operative stage, asurgica stage and apost operative stage. Graphical user interface
1600 also includes visualizations 1608, 1610 for displaying views of anormal hip and an
abnormal hip, respectively. These views assist amedical service provider in performing
the surgery. Referring to FIG. 17, system 112 also generates graphical user interface 1700

to provide amedical service provider with information 1702 about how to perform a
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particular medical procedure and materials to use during the medical procedure.
Graphical user interface 1700 also displays timeline 1704 for providing amedical service
provider with aview indicating a stage that is associated with displayed information 1702.

In an example, system 112 accesses aprofile of amedical service provider.
System 112 determines, based on contents of the accessed profile, apractice type that is
associated with the medical service provider. System 112 selects, based on the determined
practice type, amedical service provider interactive virtual surgery module for the medical
service provider, with the medical service provider interactive virtual surgery module
being for particular types of medical procedures and including graphical user interfaces
1500, 1600, 1700. System 112 also causes causing one or more graphical user interfaces
1500, 1600, 1700 included in the medical service provider interactive virtual surgery
module to be displayed on aclient device used by the medical service provider, with the
one or more displayed graphical user interfaces promoting an education of the medical
service provider about the particular types of medical procedures. Additionally,
information in the graphical user interfaces 1600, 1700 is displayed in accordance with
stages of the medical procedures. For example, information 1702 is displayed in
association with asurgical stage of ahip replacement procedure, asindicated by timeline

1704.

In an example, system 112 is also configured to automatically generate electronic
dictation (eDictation notes). Inthis example, system 112 provides aphysician with
templates for dictation notes and pre-populated fields for customization of the dictation
notes. Referring to FIG. 18, system 112 generates graphical user interface 1800. In this
example, graphical user interface 1800 displays apatient's medical chart and/or a
summary of apatient's medical chart. Graphical user interface 1800 also includes control
1802 for selecting one or more templates for an eDictation. Inthis example, there are
various types of templates, including, e.g., templates 1804, 1806, 1808, 1810, 1812, 1814,
1816. Inthis example, auser selects template 1806 from control 1802.

Referring to FIG. 19, system 112 generates graphical user interface 1900. Inthis
example, graphical user interface 1900 displays portions of apatient's medical record.
Graphical user interface 1900 includes contents of dictation template 1902, which includes

atemplate of adictation that aphysician can use to describe ahip consultation with a
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patient. Generally, adictation includes a statement of amedical service provider
regarding apatient. Inthis example, dictation template 1902 includes various sections
1904, 1904, 1908, e.g., based on sections that amedical service provider may typically
employ in adictation. For each of sections 1904, 1904, 1908, dictation template 1902
includes default text 1910, 1912, 1914, respectively. Dictation template 1902 also
includes fields 1916, 1912, 1918, 1920, 1922, 1924, 1926, 1928. Inthis example, fields
1916, 1912, 1918, 1920, 1922, 1924, 1926, 1928 are pre-populated with values. For
example, field 1916 is pre-populated with avalue of "right." In this example, dictation
template 1902 includes multiple instances of field 1916.

In an example, auser may update the values included in field 1916. Referring to
FIG. 20, an updated image of graphical use interface 1900 is shown. Inthis example, a
user selects control 2000 to update the pre-populated values of fields 1916, 1912, 1918,
1920, 1922, 1924, 1926, 1928. Inthis example, portion 2010 displays the various fields
for which values may beupdated. In this example, auser selects portion 2012, e.g., to
indicate that the user wants to update field 1916 that is pre-populated with avalue of
"right." Inresponse to selection of portion 2012, graphical user interface 1900, displays
control 2002. Through control 2002, the user can select field 1916 to be updated with
values 2004, 2006, 2008.

Inthis example, based on selection of value 2006, the user chooses to make a
global replacement of all instances of "right" - as specified by fight 1916 with the word
"left." In another example, field 1928 is pre-populated with an asterisk to mark awild
card. Inthis example, the user may select portion 2014 choose to make a global

replacement of the wild card with aword.

In another example, auser may generate acustomized template, e.g., by specifying
sections for the template, default text for the sections and fields (with pre-populated
values) to beincluded in the default text. The user may also specify other values that may
beused in updating and in modifying the pre-populated values.

In an example, the values fields 1916, 1912, 1918, 1920, 1922, 1924, 1926, 1928
may be color coded. For example, when afield is pre-populate with avalue, the pre-
populated value may be one color. When the value of the field changes, the updated value
may be adifferent value, e.g., tovisually indicate that the value of the field is updated. In
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still another example, dictation template 1902 is editable, e.g., such that auser may add
text, delete text, and so forth.

In an example, dictation template 1902 is finalized, e.g., after auser has edited the
text and/or updated the fields. Inthis example, system 112 may be configured to identify
portions of the finalized dictation template that pertain to various sections of apatient
electronic medical record. These identified portions may include keywords, e.g., that
enable system 112 to identify them as pertaining to various sections that are also
associated with the keywords. These various sections include aradiology section, an
order sheet section, a general notes section, aphysical examination section, and so forth.
In this example, system 112 is configured to segment finalized dictation template, e.g., by
assigning the identified portions of the finalized dictation template to the various sections
of apatient electronic medical record. In still another example, in addition to using
eDictation to generate a dictation (e.g., atreating physician note), areferring physician

can also use these eDictation templates to generate areferring physician note.

In an example, system 112 receives arequest to access an electronic dictation
template (e.g., dictation template 1902) for a particular type of medical procedure.
Responsive to the request, system 112 causes the requested electronic dictation template to
be displayed (e.g., in graphical user interface 1900) for auser associated with the request,
wherein the electronic dictation template includes multiple instances of afield (e.g., field
1916) that is pre-populated with default values. System 112 also receives arequest to
update the multiple instances of the field with a selected value, e.g., value 2006. For each
instance of the field in the electronic dictation template, system 112 also updates updating
the field with the selected value.

In an example, system 112 also generates and maintains areferring medical service
provider portal for generation of correspondence by areferring medical service provider,
e.g., amedical service provider to whom apatient has been referred. For purposes of
convenience, areferring medical service provider includes areferring doctor and a

referring physician.

In this example, the referring medical service provider portal provides areferring
medical service provider with various options for requesting generation of

correspondence. There are value type of correspondence that may be generated,
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including, e.g., athank you note with apatient's health identifier, athank you note with a
summary if the visit (e.g., achief complaint, results of aphysical exam, planned treatment,
and so forth), athank you note with detail data of every encounter during the visit. IN an

example, each of these type of notes may include trend data and/or visit trends.

In an example, & the end of apatient visit, system 112 generates a dashboard that
is presented to atreating physician. Through the dashboard, the treating physician may
generate referrals to referring physicians. The treating physician can aso customize the
amount and level of information that is included in the referral for viewing by the referring
physician. For example, the treating physician can select portions of apatient's medical
record to include in the referral. These referrals are then sent to the referring physician
who may access the referrals through the referring medical service provider portal. In an

example, these referrals may be sent in batch to the referring physicians.

In an example, the referring doctors portal aso provides for continuity of medical
care. The treating physician who made the referral can log into atreating physician portal
to view the notes of the referring physician that performed aprocedure. The referring
physician can then comment on the notes/operation notes and can confirm questions of the
treating physician. The referring physician can aso override certain notes of aphysician
performing aprocedure, if the referring physician has approval. The portal also has audit
functionality that shows auser who made edits to operative notes and when they were
made.

In an example, system 112 generates various portal to perform the above described
techniques, including, e.g., areferring physician portal and atreating physician portal.
Through the referring physician portal, areferring physician may receive referrals and
may request auto-generation of correspondence acknowledging the referral, sending a
summary of avisit resulting from the referral and so forth. Through the treating physician
portal, atreating physician may send referrals and/or various portions of a patient's
electronic medical record to areferring physician portal of areferring physician.
Generally, atreating physician includes aphysician that is making areferral and treating a
patient. Additionally, through the treating physician portal, atreating physician may make
questions and/or comments to areferring physician. Inthis example, the referring

physician may receive the questions/comments through the referring physician portal.
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In an example, system 112 generates the above-described referring physician portal
and the treating physician portal. In this example, system 112 receives, in areferring
physician portal, areferral for areferring physician. System 112 also receives, through
the referring physician portal, information indicative of atype of correspondence to be
automatically generated, in response to the referral. Aspreviously described, the type of
correspondence may include various types of automatically generated notes. System 112
sends, to the treating physician portal, the automatically generated correspondence.
System 112 receives, from the treating physician portal, information indicative of a
question for the referring physician. System 112 also causes the referring physician portal
to display the information indicative of the question for the referring physician.

In an example, system 112 aso implements an operation notes module, e.g., a
series of executable instructions for generating an operation note (e.g., anote pertaining to
an operation), e.g., based on user input. Inthis example, the operation nodes module
includes an automated BUT controlled feed to registries (e.g., electronic medical records)
and billing. In an example, the operation notes module includes the eDictation techniques

described above, e.g., to expedite and efficiently generate an operation note.

In an example, the operation notes module is configured to access a database that
stores information of various device implants. In this example, the operation notes
module generates an operation notes template, e.g., atemplate that is used in generating an
operation note. In this example, the operation notes template render images of portions of
human anatomy that an operation is being performed on. The operation notes template
also renders images of medical devicesthat may be used in an operation. To render the
images of the medical devices, the operation notes modules access the database and

retrieves information of the various implants.

In this example, the operation notes module also tracks compliance with medical
standards and/or with federal practices, e.g., for aparticular operation. For example, the
operation nodes module detects based on information that a physician enters into the
operation notes template that the physician is working on a section of anatomy that is not
in compliance with how aprocedure should be performed. Through entering of
information into the template, the physician can aso indicate the work that he has done to

various portions of the patient's body and the system can determine whether the work
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performed (and/or the areas of the body in which the work has been performed) arein
compliance with national standards. When the operation notes module detects that the
work of aphysician is not in compliance with various standard, the operation nodes
module generates an aert. Inthis example, the alert isrendered in a graphical user
interface. The alert provides the physician with information indicating that the work is not
in compliance with the various standards. The alert may also provide the physician with
additional information on how to correct the procedure and/or perform additional

operations such that aparticular procedure is in compliance with the national standards.

Referring to FIG. 21, graphical user interface 2100 displays operation notes
template 2102. In an example, there are various different types of operation notes
templates, e.g., for various types of medical procedures and operations. For example,
there is an operation notes template for hip replacement surgeries, thoracic surgeries, and

so forth.

In the example of FIG. 21, template 2102 includes controls 2104, 2106, 2108, 2110
with various selectable portions for aphysician to select certain attributes of the operation,
e.g., preoperative diagnosis, postoperative diagnosis, antibiotic, approach, and so forth.
Based on aphysician's selection ofportions of one or more of controls 2104, 2106, 2108,
2110, system 112 generate an operation note that includes information specified by the
selected portion. For example, auser may select portion 2122 of control 2104, e.g., to
indicate that the preoperative diagnosis is of AVN. Inthe example of FIG. 21, template
2102 aso includes controls 2114, 2116, 2118, 2120, 2122, 2124, e.g., for selection of

additional information to be input into the operative note.

Referring now to FIG. 22, another operative notes template 2202 is shown in
graphical user interface 2200. In this example, system 112 causes template 2202 to be
displayed upon selection of control 2126 (FIG. 21). Inthis example, template 2202
displays image 2204. In an example, system 112 retrieves from a data repository
information for the rendering of image 2204. |n this example, the information
corresponds to various portions of the anatomy, e.g., arotator cuff. In this example,
system 112 uses the retrieved information to render image 2204 in template 2202. Inthe
example of FIG. 22, auser may mark up image 2204, e.g., by inserting tags into image
2202. Generaly, atag includes identifying information. For example, atag may be used
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to identify where apatient has atear and/or an abnormality in the part of the anatomy
represented by image 2202. In another example, atag may be used to identify aportion of

the anatomy where aphysician will be performing surgery.

In the example of FIG. 22, image 2204 is associated with controls 2220, 2222.
Through selection of one or more of controls 2220, 2222, auser may insert drawings and
other markings into image 2204. For example, through selection of control 2220, auser
may insert markings 2224, 2226 into image 2204, e.g., to indicate portions of the anatomy
to berepaired through the surgery. Through selection of control 2222, auser may insert
markings 2228 into image 2204, e.g., to indicate another attribute of the anatomy

represented in image 2204 - e.g., areas of atear.

Template 2202 aso includes controls 2230, 2232, 2234, 2236, 2238, 2240, 2242,
2244, Through selection of portions of one or more of controls 2230, 2232, 2234, 2236,
2238, 2240, 2242, 2244, auser (e.g., aphysician) may specify and/or select other
information to beincluded in the operation note. For example, auser selects portion 2246
of control 2234. Portion 2246 indicates a quantity amount (three) of amedical device that
was used in the operations. Based on selection of portion 2246 of control 2234, system
112 may generate text for insertion into the operative note. The generated text includes (i)
information that was selected through portion 2246 of control 2234 (e.g., "three"), and (ii)
information explaining acontext for the selectable portion of the control (e.g., "the
guantity of medical devices used is"). Inthis example, the generated text includes the
following text: the quantity of medical devices used isthree.

In an example, image 2204 of the portion of the body on which work isbeing
performed is customized based on the patient's medical record. For example, if apart of
the patient's knee is degenerative, then image 2204 will show a degenerative portion of the

knee.

In an example, image 2204 includes avisual representation of the portion of the
patient's body on which surgery is performed. Inthis example, image 2204 ispre tagged
based on the patient's medical record. For example, portions of image 2204 may be
marked (e.g., with one or more of tags 2206, 2208, 2210, 2212, 2214, 2216) to denote
where the patient is experiencing certain symptoms, e.g., pain, degeneration, prior work or

procedures, and so forth. Inthis example, auser may move the tags, e.g., to aposition that
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is more accurate, e.g., relative to aposition a which system 112 inserted the tag. In an
example, the operative notes module also allow for trend checking in which patient trends
aretracked over aperiod of time, as previously described. The operative notes modules
aso alows notifies the physician when the physician has failed to complete a section of
the operative notes template, e.g., template 2102, 2202. System 112 aso includes an
automatic export functionality in which the operative notes can be automatically sent to a

designated recipient.

In an example, using information selected and/or input into templates 2102 and
2202, system 112 generates an operative note that includes information input into
templates 2012, 2202 and information explaining (e.g., providing context for) the
information input into templates 2102, 2202.

In an example, system 112 receives arequest to access atemplate for generating an
operative note, with the request comprising information indicative of atype of requested
template. For example, one or more of templates 2102 and 2202 could berequested. In
this example, responsive to the request, system 112 retrieves the requested template.
System 112 also transmits, to a device used by auser submitting the requested,
information indicative of the selected template. In response, auser may select one or
more portions of controls 2230, 2232, 2234, 2236, 2238, 2240, 2242, 2244 and/or may
insert one or more markings and/or tags into image 2204. System 112 receives, from the
device used by the user, information indicative of aselection of one or more portions of
the template and/or information indicative of an insertion of information into the images.
System 112 also generates, based on the selection of the one or more portions, an
operative note, with the generated operative note include information specifying values
associated with the selected one or more portions. System 112 also inserts into the
generated operative note information that provides acontext for the specified values.

Embodiments can be implemented in digital electronic circuitry, or in computer
hardware, firmware, software, or in combinations thereof. An apparatus can be
implemented in acomputer program product tangibly embodied or stored in amachine-
readable storage device for execution by a programmable processor; and method actions
can be performed by aprogrammable processor executing aprogram of instructions to
perform functions by operating on input data and generating output. The embodiments

described herein, and other embodiments of the invention, can be implemented
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advantageously in one or more computer programs that are executable on aprogrammable
system including &t least one programmable processor coupled to receive data and
instructions from, and to transmit data and instructions to, a data storage system, a least
one input device, and at least one output device. Each computer program can be
implemented in ahigh-level procedural or object oriented programming language, or in
assembly or machine language if desired; and in any case, the language can be a compiled

or interpreted language.

Processors suitable for the execution of acomputer program include, by way of
example, both general and special purpose microprocessors, and any one or more
processors of any kind of digital computer. Generally, aprocessor will receive
instructions and data from aread-only memory or arandom-access memory or both. The
essential elements of acomputer are aprocessor for executing instructions and one or
more memory devices for storing instructions and data. Generally, a computer will also
include, or be operatively coupled to receive data from or transfer datato, or both, one or
more mass storage devices for storing data, e.g., magnetic, magneto optical disks, or
optical disks. Computer readable media for embodying computer program instructions
and data include all forms of non-volatile memory, including by way of example
semiconductor memory devices, e.g., EPROM, EEPROM, and flash memory devices,
magnetic disks, e.g., internal hard disks or removable disks; magneto optica disks; and
CD ROM and DVD-ROM disks. The processor and the memory can be supplemented by,
or incorporated in special purpose logic circuitry. Any of the foregoing can be

supplemented by, or incorporated in, ASICs (application-specific integrated circuits).

To provide for interaction with auser, embodiments can be implemented on a
computer having adisplay device, e.g., aLCD (liquid crystal display) monitor, for
displaying datato the user and akeyboard and apointing device, e.g., amouse or a
trackball, by which the user can provide input to the computer. Other kinds of devices can
beused to provide for interaction with auser aswell; for example, feedback provided to
the user can be any form of sensory feedback, e.g., visual feedback, auditory feedback, or
tactile feedback; and input from the user can bereceived in any form, including acoustic,

speech, or tactile input.
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Embodiments can be implemented in acomputing system that includes aback end
component, e.g., as a data server, or that includes a middleware component, e.g., an
application server, or that includes a front end component, e.g., aclient computer having a
graphical user interface or aWeb browser through which auser can interact with an
implementation of embodiments, or any combination of such back end, middleware, or
front end components. The components of the system can be interconnected by any form
or medium of digital data communication, e.g., acommunication network. Examples of
communication networks include alocal area network (LAN) and awide area network

(WAN), e.g., the Internet.

The system and method or parts thereof may use the "World Wide Web" (Web or
WWW), which isthat collection of servers on the Internet that utilize the Hypertext
Transfer Protocol (HTTP). HTTP isaknown application protocol that provides users
access to resources, which may be data in different formats such astext, graphics, images,
sound, video, Hypertext Markup Language (HTML), aswell as programs. Upon
specification of alink by the user, the client computer makes a TCP/IP request to aWeb
server and receives data, which may be another Web page that is formatted according to
HTML. Users can also access other pages on the same or other servers by following
instructions on the screen, entering certain data, or clicking on selected icons. It should
also be noted that any type of selection device known to those skilled in the art, such as
check boxes, drop-down boxes, and the like, may be used for embodiments using web
pages to allow auser to select options for a given component. Servers run on avariety of
platforms, including UNIX machines, although other platforms, such as Windows
2000/2003, WindowsNT, Sun, Linux, and Macintosh may also beused. Computer users
can view data available on servers or networks on the Web through the use of browsing
software, such as Firefox, Netscape Navigator, Microsoft Internet Explorer, or Mosaic
browsers. The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication network.
The relationship of client and server arises by virtue of computer programs running on the

respective computers and having aclient-server relationship to each other.

Other embodiments are within the scope and spirit of the description claims.
Additionally, dueto the nature of software, functions described above can be implemented

using software, hardware, firmware, hardwiring, or combinations of any of these.
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Features implementing functions may also be physically located at various positions,
including being distributed such that portions of functions are implemented at different
physical locations. The use of the term "a" herein and throughout the application is not
used in alimiting manner and therefore is not meant to exclude amultiple meaning or a
"one or more" meaning for the term "a." Additionally, to the extent priority is claimed to
aprovisional patent application, it should be understood that the provisional patent
application is not limiting but includes examples of how the techniques described herein

may be implemented.

A number of exemplary embodiments of the invention have been described.
Nevertheless, it will beunderstood by one of ordinary skill in the art that various

modifications may be made without departing from the spirit and scope of the invention.
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WHATISCLAIMED IS:

1 A computer-implemented method comprising:

retrieving, by one or more computer systems, apatient education module for
educating a patient about a medical procedure;

wherein astructure of the patient education module comprises afirst educational
section and a second educational section;

where the first educational section comprises information and one or more
visualizations related to afirst stage of the medical procedure;

wherein the second educational section comprises information and one or more
visualizations related to a second stage of the medical procedure;

transmitting, to a device used by the patient, the patient education module for the
patient to review the patient education module;

receiving, from the device used by the patient, information specifying that the
patient has reviewed and understood one or more of the first educational section and the
second educational section.

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

structuring the patient education module into afirst educational section and a
second educational section;

generating, for the first educational section, the information and the one or more
visualizations related to the first stage of the medical procedure;

assigning, to the first educational section, the generated information and the one or
more visualizations related to the first stage of the medical procedure;

generating, for the second educational section, the information and the one or more
visualizations related to the second stage of the medical procedure; and

assigning, to the second educational section, the generated information and the one

or more visualizations related to the second stage of the medical procedure.

3. The computer-implemented method of claim 1, further comprising:
retrieving an electronic medical record that is associated with the patient;
identifying one or more medical codes in the electronic medical record;
searching, in adatabase, for patient education modules with medical codes

corresponding to the medical code included in the electronic medical record; and
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identifying, based on a searching, apatient education module with amedical code
corresponding to the medical code included in the electronic medical record;
wherein retrieving the patient education module comprises:

retrieving the identified patient education module.

4. The computer-implemented method of claim 1, wherein patient education
modules are associated with unique identifiers, and wherein the method further comprises:

receiving, from a device used by amedical service provider, amessage comprising
content for apatient education module, wherein the message comprises aunique identifier
for the content;

searching, in adatabase storing the patient education modules, for a patient
education module with aunique identifier corresponding to the unique identifier for the
content;

identifying, based on searching, a patient education module with aunique
identifier corresponding to the unique identifier for the content; and

assigning the content to the identified patient education module.

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

receiving arequest for apatient education module that is related to a medical
procedure to be performed on apatient; and

selecting, from a set of patient education modules, the patient education module
that is related to the medical procedure, wherein selecting is based on atype of the
medical procedure.

6. The computer-implemented method of claim 1, wherein the first
educational section comprises agraphical user interface for the patient to confirm review
of the first educational section and to indicate consent to the procedure addressed by the
first educational section, wherein the method further comprises:

tracking an amount of time the patient spends reviewing the first educational
section;

receiving, from the device used by the user through the graphical user interface,
information confirming the review and indicating the consent;

comparing the tracked amount of time to athreshold amount of time;
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determining, based on comparing, that the tracked amount of time is less than the
threshold amount of time; and
in response to determining that the tracked amount of time is less than the
threshold amount of time, performing one or more operations comprising:
sending, to the device used by the patient, a message notifying the patient
to re-review the first educational section; and
sending, to a device associated with amedical service provider, a
notification that that patient may have inadequately reviewed the first educational
section.

7. The computer-implemented method of claim 1, wherein the patient
education module comprises afirst patient education module, wherein the medical
procedure comprises afirst medical procedure, and wherein the method further comprises:

retrieving, by the one or more computer systems, a second patient education
module for educating the patient about a second medical procedure;

wherein the first patient education module differs from the second patient
education module;

wherein the first medical procedure differs from the second medical procedure.

8. The computer-implemented method of claim 1, further comprising:
structuring the first educational section to include a series of trays, wherein atray

includes a collection of information associated with acategory specified by the tray.

9. One or more machine-readable media configured to store instructions that
are executable by one or more processing devices to perform operations comprising:

retrieving apatient education module for educating apatient about a medical
procedure;

wherein a structure of the patient education module comprises afirst educational
section and a second educational section;

where the first educational section comprises information and one or more
visualizations related to afirst stage of the medical procedure;

wherein the second educational section comprises information and one or more

visualizations related to a second stage of the medical procedure;
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transmitting, to a device used by the patient, the patient education module for the
patient to review the patient education module;

receiving, from the device used by the patient, information specifying that the
patient has reviewed and understood one or more of the first educational section and the
second educational section.

10. The one or more machine-readable media of claim 9, wherein the
operations further comprise:

structuring the patient education module into afirst educational section and a
second educational section;

generating, for the first educational section, the information and the one or more
visualizations related to the first stage of the medical procedure;

assigning, to the first educational section, the generated information and the one or
more visualizations related to the first stage of the medical procedure;

generating, for the second educational section, the information and the one or more
visualizations related to the second stage of the medical procedure; and

assigning, to the second educational section, the generated information and the one

or more visualizations related to the second stage of the medical procedure.

11 The one or more machine-readable media of claim 9, wherein the
operations further comprise:

retrieving an electronic medical record that is associated with the patient;

identifying one or more medical codes in the electronic medical record;

searching, in adatabase, for patient education modules with medical codes
corresponding to the medical code included in the electronic medical record; and

identifying, based on a searching, apatient education module with amedical code
corresponding to the medical code included in the electronic medical record;

wherein retrieving the patient education module comprises:

retrieving the identified patient education module.
12. The one or more machine-readable media of claim 9, wherein patient

education modules are associated with unique identifiers, and wherein the operations

further comprise:
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receiving, from a device used by amedical service provider, a message comprising
content for apatient education module, wherein the message comprises aunique identifier
for the content;

searching, in adatabase storing the patient education modules, for a patient
education module with aunique identifier corresponding to the unique identifier for the
content;

identifying, based on searching, a patient education module with aunique
identifier corresponding to the unique identifier for the content; and

assigning the content to the identified patient education module.

13. The one or more machine-readable media of claim 9, wherein the
operations further comprise:

receiving arequest for apatient education module that is related to a medical
procedure to be performed on apatient; and

selecting, from a set of patient education modules, the patient education module
that is related to the medical procedure, wherein selecting is based on atype of the
medical procedure.

14. The one or more machine-readable media of claim 9, wherein the first
educational section comprises agraphical user interface for the patient to confirm review
of the first educational section and to indicate consent to the procedure addressed by the
first educational section, wherein the operations further comprise:

tracking an amount of time the patient spends reviewing the first educational
section;

receiving, from the device used by the user through the graphical user interface,
information confirming the review and indicating the consent;

comparing the tracked amount of time to athreshold amount of time;

determining, based on comparing, that the tracked amount of time is less than the
threshold amount of time; and

in response to determining that the tracked amount of time is less than the
threshold amount of time, performing one or more operations comprising:

sending, to the device used by the patient, amessage notifying the patient

to re-review the first educational section; and
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sending, to a device associated with amedical service provider, a
notification that that patient may have inadequately reviewed the first educational
section.

15. The one or more machine-readable media of claim 9, wherein the patient
education module comprises afirst patient education module, wherein the medical
procedure comprises afirst medical procedure, and wherein the operations further
comprise:

retrieving, by the one or more computer systems, a second patient education
module for educating the patient about a second medical procedure;

wherein the first patient education module differs from the second patient
education module;

wherein the first medical procedure differs from the second medical procedure.

16.  The one or more machine-readable media of claim 9, wherein the
operations further comprise:
structuring the first educational section to include a series of trays, wherein atray

includes a collection of information associated with acategory specified by the tray.

17.  Anéelectronic system comprising:
one or more processing devices; and
one or more machine-readable media configured to store instructions that are
executable by the one or more processing devices to perform operations comprising:
retrieving apatient education module for educating a patient about a
medical procedure;
wherein astructure of the patient education module comprises afirst
educational section and a second educational section;
where the first educational section comprises information and one or more
visualizations related to afirst stage of the medical procedure;
wherein the second educational section comprises information and one or
more visualizations related to a second stage of the medical procedure;
transmitting, to adevice used by the patient, the patient education module

for the patient to review the patient education module;
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receiving, from the device used by the patient, information specifying that
the patient has reviewed and understood one or more of the first educational

section and the second educational section.

18. The electronic system of claim 17, wherein the operations further comprise:

structuring the patient education module into afirst educational section and a
second educational section;

generating, for the first educational section, the information and the one or more
visualizations related to the first stage of the medical procedure;

assigning, to the first educational section, the generated information and the one or
more visualizations related to the first stage of the medical procedure;

generating, for the second educational section, the information and the one or more
visualizations related to the second stage of the medical procedure; and

assigning, to the second educational section, the generated information and the one

or more visualizations related to the second stage of the medical procedure.

19. The electronic system of claim 17, wherein the operations further comprise:

retrieving an electronic medical record that is associated with the patient;

identifying one or more medical codes in the electronic medical record;

searching, in adatabase, for patient education modules with medical codes
corresponding to the medical code included in the electronic medical record; and

identifying, based on a searching, apatient education module with amedical code
corresponding to the medical code included in the electronic medical record;

wherein retrieving the patient education module comprises:

retrieving the identified patient education module.

20. The electronic system of claim 17, wherein patient education modules are
associated with unique identifiers, and wherein the operations further comprise:

receiving, from a device used by amedical service provider, a message comprising
content for apatient education module, wherein the message comprises aunique identifier

for the content;
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searching, in adatabase storing the patient education modules, for a patient
education module with aunique identifier corresponding to the unique identifier for the
content;

identifying, based on searching, a patient education module with aunique
identifier corresponding to the unique identifier for the content; and

assigning the content to the identified patient education module.

21. A computer implemented method comprising:

accessing by one or more computers one or more types of trend data for a patient,
with the accessed one or more types of trend data being associated with various time
intervals;

generating by the one or more computers information indicative of achart for
displaying the one or more types of the trend data over the various time intervals;

wherein for aparticular type of trend data, various portions of the trend data of the
particular type are assigned to the various time intervals,

selecting afirst portion of the chart to be associated with afirst stage in amedical
procedure, with the first portion of the chart being associated with afirst subset of the
various time intervals;

causing the first portion of the chart to be color coded in association with the first
stage in the medical procedure to visually indicate to aviewer of the chart that charted
trend data included in the first portion of the chart is associated with the first stage;

selecting a second portion of the chart to be associated with a second stage in a
medical procedure, with the second portion of the chart being associated with a second
subset of the various time intervals; and

causing the second portion of the chart to be color coded in association with the
second stage in the medical procedure to visually indicate to aviewer of the chart that

charted trend data included in the second portion of the chart is associated with the second

stage.

22. A computer implemented method comprising:
accessing, by acomputer, patient trend data;
receiving, from aclient device, information specifying one or more criteria to be

applied to the accessed patient trend data;
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accessing information specifying attributes of patients associated with the accessed
patient trend data;

determining one or more patients with attributes that satisfy the one or more
criteria;

selecting, from the patient trend data, aportion of the patient trend data associated
with the determined one or more patients;

assigning first items of data in the selected portion to afirst time interval
corresponding to astage in amedical procedure;

generating avisualization of trends in the first items of data over the first time
interval;

assigning second items of datain the selected portion to a second time interval
corresponding to another stage in the medical procedure; and

generating avisualization of trends in the second items of data over the second

time interval.

generating, from the selected portion of the patient trend data, one or more visua

23. A computer-implemented method comprising:
accessing by one or more computers information indicative of afirst portion of a
medical procedure and information indicative of a second portion of the medical
procedure;
for the first portion of the medical procedure:
generating afirst interactive consent form by
generating aplurality of first graphical user interfaces that provide a
user with information for promoting informed consent of the first portion;
wherein each of the first graphical user interfaces includes controls,
selection of which specifies the user's consent to the information displayed
in the first graphical user interfaces,
receiving information indicative of the user's selection of the controls in each of
the first graphical user interfaces; and
determining, based on the received information, that the user has provided

informed consent for the first portion of the medical procedure.
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24. The method of claim 23, further comprising:
for the second portion of the medical procedure:
generating a second interactive consent form by
generating aplurality of second graphical user interfaces that
provide the user with information for promoting informed consent of the
second portion;
wherein each of the second graphical user interfaces includes
controls, selection of which specifies the user's consent to the information
displayed in the second graphical user interfaces,
receiving information indicative of the user's selection of the controls in each of
the second graphical user interfaces; and
determining, based on the received information, that the user has provided
informed consent for the second portion of the medical procedure; and
responsive to determining that the user has provided informed consent for the
second portion of the medical procedure and for the first portion of the medical procedure,

determining that the user has provided informed consent for the medical procedure.

25. A computer-implemented method comprising:

accessing aprofile of amedica service provider;

determining, based on contents of the accessed profile, apractice type that is
associated with the medical service provider;

selecting, based on the determined practice type, amedical service provider
interactive virtual surgery module for the medical service provider, with the medical
service provider interactive virtual surgery module being for particular types of medical
procedures; and

causing one or more graphical user interfaces included in the medical service
provider interactive virtual surgery module to be displayed on aclient device used by the
medical service provider, with the one or more displayed graphical user interfaces
promoting an education of the medical service provider about the particular types of
medical procedures,

wherein information in the graphical user interfaces is displayed in accordance

with stages of the medical procedures.
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26. A computer-implemented method comprising:

receiving arequest to access an electronic dictation template for aparticular type
of medical procedure;

causing by acomputer contents of the requested electronic dictation template to be
displayed for auser associated with the request, wherein the electronic dictation template
includes multiple instances of afield that is pre-populated with default values,

receiving arequest to update the multiple instances of the field with a selected
value; and

for each instance of the field in the electronic dictation template,

updating the field with the selected value.

27. A computer-implemented method comprising:

receiving, in areferring physician portal, areferral for areferring physician;

receiving, through the referring physician portal, information indicative of atype
of correspondence to be automatically generated, in response to the referral;

sending, to atreating physician portal, the automatically generated
correspondence;

receiving, from the treating physician portal, information indicative of aquestion
for the referring physician; and

causing the referring physician portal to display the information indicative of the
question for the referring physician.

28. A computer-implemented method comprising:

receiving arequest to access atemplate for generating an operative note, with the
request comprising information indicative of atype of requested template;

responsive to the request, retrieving the requested template;

transmitting, to a device used by auser submitting the requested, information
indicative of the selected template;

receiving, from the device used by the user, information indicative of a selection of
one or more portions of the template;

generating, based on the selection of the one or more portions, an operative note,
with the generated operative note include information specifying values associated with

the selected one or more portions; and
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inserting into the generated operative note information that provides a context for

the specified values.
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