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MEDICAL DOCUMENTATION SYSTEMS
AND METHODS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C.
§ 119 to U.S. Provisional Application Ser. No. 62/514,715,
titled “MEDICAL DOCUMENTATION SYSTEMS AND
METHODS,” filed on Jun. 2, 2017, which is herein incor-
porated by reference in its entirety.

BACKGROUND

[0002] Medical documentation is an important process in
the healthcare industry. Most healthcare institutions main-
tain a longitudinal medical record (e.g., spanning multiple
observations or treatments over time) for each of their
patients, documenting, for example, the patient’s history,
encounters with clinical staff within the institution, treat-
ment received, and/or plans for future treatment. Such
documentation facilitates maintaining continuity of care for
the patient across multiple encounters with various clini-
cians over time. In addition, when an institution’s medical
records for large numbers of patients are considered in the
aggregate, the information contained therein can be useful
for educating clinicians as to treatment efficacy and best
practices, for internal auditing within the institution, for
quality assurance, etc.

[0003] Conventional systems for maintaining medical
documentation often rely on a medical professional dictating
information related to a patient encounter to update the
patient’s medical record (e.g., to update the patent’s elec-
tronic health record (EHR)). To update a patient’s record,
dictation documenting the patient encounter are typically
converted to text by employing a human transcriptionist,
using automatic speech recognition (ASR), or a combination
of'both (e.g., having a transcriptionist review the text output
produced by an ASR system and correct the text as needed.

SUMMARY

[0004] Some embodiments include at least one non-tran-
sitory processor-readable storage medium storing processor-
executable instructions that, when executed, perform a
method comprising populating an electronic document with
a template comprising standard content and a plurality of
variable fields, each of the plurality of variable fields having
an associated plurality of selectable options that indicate
respective content to be inserted into the respective variable
field upon selection of the respective selectable option,
displaying the populated electronic document to a user via
the electronic display, in response to a first variable field of
the one or more variable fields in the displayed electronic
document becoming active, displaying to the user via the
electronic display the associated plurality of selectable
options, and in response to the user selecting one of the
plurality of displayed selectable options, inserting into the
first variable field the respective content indicated by the
displayed selectable option selected by the user.

[0005] Some embodiments include a method comprising
populating an electronic document with a template compris-
ing standard content and a plurality of variable fields, each
of the plurality of variable fields having an associated
plurality of selectable options that indicate respective con-
tent to be inserted into the respective variable field upon

Dec. 6, 2018

selection of the respective selectable option, displaying the
populated electronic document to a user via the electronic
display, in response to a first variable field of the plurality of
variable fields in the displayed electronic document becom-
ing active, displaying to the user via the electronic display
the associated plurality of selectable options, and in
response to the user selecting one of the plurality of dis-
played selectable options, inserting into the first variable
field the respective content indicated by the displayed select-
able option selected by the user.

[0006] Some embodiments include a system for producing
documentation, the system comprising an electronic display,
at least one storage medium storing processor-executable
instructions, at least one processor capable of accessing the
at least one storage medium, wherein when the processor-
executable instructions are executed by the at least one
processor, the at least one processor is configured to perform
populating an electronic document with a template compris-
ing standard content and a plurality of variable fields, each
of the plurality of variable fields having an associated
plurality of selectable options that indicate respective con-
tent to be inserted into the respective variable field upon
selection of the respective selectable option, displaying the
populated electronic document to a user via the electronic
display, in response to a first variable field of the plurality of
variable fields in the displayed electronic document becom-
ing active, displaying to the user via the electronic display
the associated plurality of selectable options, and in
response to the user selecting one of the plurality of dis-
played selectable options, inserting into the first variable
field the respective content indicated by the displayed select-
able option selected by the user.

[0007] Some embodiments include an apparatus compris-
ing: an electronic display, at least one processor, and at least
one storage medium storing processor-executable instruc-
tions that, when executed by the at least one processor, cause
the at least one processor to perform: populating an elec-
tronic document with a template comprising standard con-
tent and one or more variable fields positioned among the
standard content, displaying the populated electronic docu-
ment to a user via the electronic display, in response to
selection of a first variable field of the one or more variable
fields in the displayed electronic document, displaying to the
user via the electronic display a plurality of selectable
options for filling the first variable field, wherein displaying
a first selectable option of the plurality of selectable options
comprises displaying a first text string identifying the first
selectable option to the user, accessing a stored mapping that
maps variable field selectable options to document text,
wherein the stored mapping maps the first selectable option
to a second text string different from the first text string; in
response to input from the user selecting the first selectable
option for the first variable field, filling the first variable field
in the electronic document with the second text string
mapped to the first selectable option; and updating the
display of the electronic document via the electronic display
to include the second text string in the position of the first
variable field in the electronic document.

[0008] Some embodiments include at least one non-tran-
sitory processor-readable storage medium storing processor-
executable instructions that, when executed, perform a
method comprising populating an electronic document with
a template comprising standard content and one or more
variable fields positioned among the standard content, dis-
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playing the populated electronic document to a user via an
electronic display, in response to selection of a first variable
field of the one or more variable fields in the displayed
electronic document, displaying to the user via the electronic
display a plurality of selectable options for filling the first
variable field, wherein displaying a first selectable option of
the plurality of selectable options comprises displaying a
first text string identifying the first selectable option to the
user, accessing a stored mapping that maps variable field
selectable options to document text, wherein the stored
mapping maps the first selectable option to a second text
string different from the first text string, in response to input
from the user selecting the first selectable option for the first
variable field, filling the first variable field in the electronic
document with the second text string mapped to the first
selectable option, and updating the display of the electronic
document via the electronic display to include the second
text string in the position of the first variable field in the
electronic document.

[0009] Some embodiments include a method comprising,
via execution of stored instructions by at least one processor,
populating an electronic document with a template compris-
ing standard content and one or more variable fields posi-
tioned among the standard content, displaying the populated
electronic document to a user via an electronic display, in
response to selection of a first variable field of the one or
more variable fields in the displayed electronic document,
displaying to the user via the electronic display a plurality of
selectable options for filling the first variable field, wherein
displaying a first selectable option of the plurality of select-
able options comprises displaying a first text string identi-
fying the first selectable option to the user, accessing a stored
mapping that maps variable field selectable options to docu-
ment text, wherein the stored mapping maps the first select-
able option to a second text string different from the first text
string, in response to input from the user selecting the first
selectable option for the first variable field, filling the first
variable field in the electronic document with the second text
string mapped to the first selectable option, and updating the
display of the electronic document via the electronic display
to include the second text string in the position of the first
variable field in the electronic document.

BRIEF DESCRIPTION OF DRAWINGS

[0010] Various aspects and embodiments of the applica-
tion will be described with reference to the following
figures.

[0011] FIG. 1 illustrates an exemplary medical documen-
tation system in which smart medical documentation tech-
niques may be implemented, in accordance with some
embodiments.

[0012] FIG. 2 illustrates a method of creating and popu-
lating a smart medical document, in accordance with some
embodiments.

[0013] FIG. 3 illustrates a method for inserting content
into a variable field of a smart medical document, in
accordance with some embodiments.

[0014] FIG. 4 illustrates a method of using default content
to assist in completing a smart medical document, in accor-
dance with some embodiments.

[0015] FIG. 5 illustrates a method for annotating a smart
medical document with medical codes, in accordance with
some embodiments.
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[0016] FIGS. 6A-6G illustrate screen shots of an interface
to allow a user to interact with a smart medical document,
in accordance with some embodiments.

[0017] FIG. 7 illustrates a “quick-view” mode to facilitate
providing content to variable fields of a smart document, in
accordance with some embodiments.

[0018] FIG. 8 illustrates a computer system on which
techniques described herein may be implemented.

DETAILED DESCRIPTION

[0019] As discussed above, medical documentation is
often produced using human transcriptionists, either to tran-
scribe a medical professional’s dictation from audio and/or
to review and edit text produced by an ASR system. How-
ever, this workflow is both time and cost intensive and
vulnerable to human error. In particular, use of a transcrip-
tionist requires specialized staff to review and/or transcribe
dictation, introducing cost, delay and potential error into the
workflow. Not only is transcription and review costly and
time intensive, inevitably some errors (either introduced by
ASR or by a human transcriptionist) will escape the atten-
tion of the transcriptionist and propagate to the medical
professional. The medical professional will either notice the
error and need to manually correct the error, or the error
remains unnoticed, potentially leading to inaccurate patient
records, problems with billing and reimbursement and/or
incorrect treatment of patients.

[0020] Moreover, many conventional medical documen-
tation systems require a medical professional to dictate all of
the pertinent documentation for a patient encounter, placing
the burden of significant data entry (e.g., via speech) on the
medical professional, who may not possess or have access to
all of the information needed to dictate comprehensive
documentation of a patient encounter. Accordingly, there are
significant problems with the workflow of conventional
medical documentation systems, including cost and time
delay for systems employing a transcriptionist in the work-
flow, and drawbacks associated with the time, tedium and
cost incurred when requiring a medical professional to
dictate significant amounts of information to document a
patient encounter.

[0021] To address problems of conventional medical
documentation systems, the inventor has developed tech-
niques that eliminate the need for a human transcriptionist
and/or reduces the data entry burden on the medical profes-
sional. According to some embodiments, a smart medical
document for documenting a patient encounter is provided
that can be completed by a medical professional directly to
eliminate the requirement that a human transcribe dictation
and/or review and edit text produced by an ASR system that
automatically transcribes dictation of the patient encounter,
thereby eliminating the associated costs and delay, as well as
preventing errors introduced by a transcriptionist either
through lack of experience in the medical professional’s
domain or through simple human error (e.g., via incorrect
transcription, overlooking errors produced by ASR, etc.).
[0022] The inventor recognized that significant portions of
medical documentation (e.g., medical reports documenting a
patient encounter) correspond to standard or boilerplate
language, narrative generic to a particular type of patient
encounter, or any other standard content that may be re-used
so that this content can be populated automatically (e.g., via
a template) without the medical professional having to
dictate or otherwise enter this information, and the medical
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professional may then review the standard content and edit
it as needed (e.g., add, delete or other modity the standard
content). Automatically generating this standard content
may substantially reduce the burden on the medical profes-
sional who no longer has to dictate a potentially large body
of information that may be substantially the same across
patient encounters. The inventor has further recognized that
the burden placed on the medical professional by conven-
tional medical documentation systems can be further
reduced or alleviated by presenting portions of a medical
report needing attention and/or input from the medical
professional as an input field, and providing a number of
options to the medical professional to populate the input
fields in the medical report (e.g., by providing and/or select-
ing content specific to the patient encounter being docu-
mented.

[0023] According to some embodiments, an electronic
document is provided to the user to document a patient
encounter. The electronic document may be initially popu-
lated using a template comprising fixed text and a plurality
of variable fields, the content of which is to be confirmed,
provided or selected by the user to document the patient
encounter. The term “standard content” refers herein to any
content that is pre-populated in an electronic document (e.g.,
via a template) that can be reviewed and edited using
standard editing techniques as needed. For example, the
standard content may include a narrative (e.g., a fixed text
narrative) of a procedure or common aspects of the proce-
dure, may include any narrative or other content (e.g.,
identification information for the medical professional,
patient information, etc.) that the medical professional has
indicated should be included when a medical report is
generated or obtained, and/or may include other content
such as time and date information, image content, links (e.g.,
hyperlinks) to other information such as other medical
reports or documents, content available via a network, etc.,
as the type and/or nature of the standard content is not
limited in this respect. Standard content in the form of text
(e.g., a text narrative that is pre-populated in an electronic
document) may also be referred to as “fixed text™ to indicate
that this text corresponds to template language (e.g., stan-
dard language or customized language). It should be appre-
ciated that while fixed text may in many cases not require
editing, the fixed text is presented to the user (e.g., to provide
context for the variable fields) so that the user can edit the
fixed text as appropriate.

[0024] The term “variable field” refers herein to any type
of construct to which content may be inserted and/or any
type of placeholder indicating where content is to be
inserted, including a field to which content may be inserted,
descriptive text that can be replaced by selected content, or
any other construct associated with a plurality of selectable
options that each indicate content to be inserted into or in
place of the variable field upon selection of the respective
selectable option. The use of variable fields may facilitate
more efficient, cost effective and/or less error prone docu-
menting of a patient encounter compared to conventional
medical documentation processes, as discussed in further
detail below. For example, a variable field may operate as a
placeholder for content corresponding to the specific patient
encounter being documented and may, for example, include
an indication of the nature of the content of the variable field,
default content for the variable field, a link to specific
content, etc. A variable field may also include another
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variable field and/or a link to another variable field to created
nested variable fields, as the aspects are not limited in this
respect.

[0025] According to some embodiments, a smart medical
document is displayed on a host device, such as a mobile
device (e.g., a cellular telephone, tablet, notepad, personal
digital assistant, etc.), laptop computer, desktop computer,
or any other suitable device. The smart medical document
may be generated by the host device or by an external device
connected to the host device. The user, such as a doctor or
other medical professional, may then fill out the smart
medical document, assisted by one or more of the techniques
described herein. A medical professional refers herein to a
person qualified in the practice of medicine, psychiatry, or
psychology, including, but not limited to, general physi-
cians, clinicians, specialists such as radiologists, cardiolo-
gists, etc., surgeons, psychiatrists, psychologists, therapists,
or other licensed health care professionals. Filling out the
smart medical document may comprise navigating one or
more variable fields and selecting or entering information
relevant to the specific patient encounter being documented.
[0026] According to some embodiments, a medical docu-
mentation system provides a smart medical document that
comprises both standard content and one or more variable
fields. The standard content may include language that is not
patient specific and that is, at least in part, generic to the type
of patient encounter (e.g., generic to the procedure, opera-
tion, treatment, etc., being documented), and so may require
minimal editing if any, thus reducing the burden on the
medical professional while providing context for the one or
more variable fields. As discussed in further detail below, the
standard content may include a generic narrative of the
procedure produced by experts in the field and/or generated
by a medical professional that can be re-used over multiple
patient encounters.

[0027] A smart medical document may be configured to
receive input from the medical professional to fill in, com-
plete or otherwise populate the variable fields in the docu-
ment and/or confirm the content of one or more variable
fields presented to the medical professional. The medical
professional may be provided with the option of providing
input to the smart medical document through a number of
means to complete the variable fields as needed, to confirm
information that has been entered into a variable field (e.g.,
as a default value), to edit the standard content if needed, etc.
[0028] Following below are more detailed descriptions of
various concepts related to, and embodiments of, methods
and apparatus for implementing a smart medical document.
It should be appreciated that various aspects described
herein may be implemented in any of numerous ways.
Examples of specific implementations are provided herein
for illustrative purposes only. In addition, the various aspects
described in the embodiments below may be used alone or
in any combination, and are not limited to the combinations
explicitly described herein.

[0029] FIG. 1 illustrates a system 100 by which techniques
for providing a smart medical document may be imple-
mented, in accordance with some embodiments. System 100
may comprise a device 110 (e.g., a smart phone, tablet,
notepad, personal digital system, laptop computer, desktop
computer, etc.) that is operated by user 120. User 120 may
be a medical professional, as described above, or any other
suitable user of the system 100. Device 110 may comprise
an input output (I/O) module 140, and application 130,
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which may be implemented via processor 115, which itself
may communicate with /O module and/or one or more
external devices connected to network 190 (e.g., one or any
combination of a local area network (LAN), a wide area
network (e.g., the Internet), one or more public or private
networks, a cellular network, etc.).

[0030] Application 130 may be configured to generate
and/or modify the smart medical document in conjunction
with input from user 120 via /O module 140. /O module
140 may interface with any of the input or output systems
connected to device 110, such as display 141, microphone
142, or keyboard or keypad 143. Any of the input or output
systems may be physically integrated into the device 110,
connected to the device 110 either via a wired or wireless
connection, or digitally displayed by the mobile device 110
(e.g., rendered on display 141). For example, keyboard or
keypad 143 may be integrated hardware or external hard-
ware connected to the device 110 through any suitable
interface, or may be a virtual keyboard or keypad displayed
to the user 120 through the display 141 (e.g., a touch screen
or speech enabled display).

[0031] Application 130 may be configured with an elec-
tronic document generator 131 and a stored mapping 132
that together provide functionality facilitating smart medical
document techniques described herein. For example, elec-
tronic document generator 131 may generate a smart medi-
cal document having standard content and one or more
variable fields, and stored mapping 132 may associate
content for the variable fields with information presented to
the user via interface 133. The associations managed by
stored mapping 132 may facilitate populating the smart
medical document with appropriate content based on the
interactions of user 120 with interface 133, which may be
presented to user 120 on display 141 and/or utilize any one
or combination of components coupled to /O module 140.
Interface 133 may comprise a plurality of interface elements
that facilitate efficiently obtaining input from the user (e.g.,
via touch, speech, text, computer mouse, etc.) to populate
the smart medical document with appropriate content, some
techniques of which are described in further detail below.
[0032] It should be appreciated that application 130 may
comprise one or more software components executed by one
or more processors resident on mobile device 110 (e.g.,
processor 115) and/or executed by one or more processors
accessible via network 190 (e.g., executed by processor(s)
operating on one or more network connected devices, serv-
ers, etc.). That is, application 130 may comprise one or more
local components, one or more external or remote compo-
nents accessible via a network, or a combination of both.
Accordingly, functionality provided by application 130 may
be local and/or may be distributed over multiple devices.
[0033] In some embodiments, system 100 may addition-
ally comprise one or more of automated speech recognition
(ASR) system 150, a billing data base 160, and a patient
record database 170 to assist in various aspect of the medical
documentation process. ASR system 150 may be used to
process speech input from user 120 to convert speech into a
format (e.g., text) usable by device 110. ASR system 150
provides a mechanism by which the user (e.g., medical
professional) can input data into the smart medical docu-
ment (e.g., to input content, to make a selection presented
via interface 133, etc.), adding another mechanism for
populating a medical report. For speech enabled smart
documents, an interface element may be presented to the
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user to allow the user to indicate an intent to input infor-
mation via speech (e.g., an icon on a graphical user interface
presented on interface 133), and to engage the microphone
to capture speech, some examples of which are described in
further detail below.

[0034] Medical coding database 160 may contain medical
billing information, such as billing information related to
hospital procedures, medical coding information for docu-
mentation and billing purposes, etc. Modern medical docu-
mentation processes often involve medical coding proce-
dures in which documentation of a patient encounter, such as
the patient’s diagnoses and clinical procedures performed, is
classified according to one or more standardized sets of
codes for reporting to various entities such as payment
providers (e.g., health insurance companies that reimburse
clinicians for their services). In the United States, some such
standardized code systems have been adopted by the federal
government, which then maintains the code sets and recom-
mends or mandates their use for billing under programs such
as Medicare.

[0035] For example, the International Classification of
Diseases (ICD) numerical coding standard, developed from
a Huropean standard by the World Health Organization
(WHO), was adopted in the U.S. in version ICD-9-CM
(Clinically Modified), and is mandated by the Health Insur-
ance Portability and Accountability Act of 1996 (HIPAA) for
use in coding patient diagnoses. Another example of a
standardized code system adopted by the U.S. government is
the Current Procedural Terminology (CPT) code set, which
classifies clinical procedures in five-character alphanumeric
codes. Some standard terms and/or codes may be derived
from a government or profession-wide standard, such as
SNOMED (Systematized Nomenclature of Medicine),
UMLS (Unified Medical Language System), RxNorm,
Radlex, etc. Other standard terms and/or codes may be
more locally derived, such as from standard practices of a
particular locality or institution. Medical coding database
160 may store the appropriate medical codes to facilitate the
medical coding aspect of the medical documentation pro-
cess, as discussed in further detail below.

[0036] Patient record database 170 may contain records of
patient information, such as previous procedures, visits, and
any medically pertinent information. Many healthcare insti-
tutions have transitioned to electronic medical record sys-
tems, in which patients’ longitudinal medical information is
stored in a data repository in electronic form. Record-
keeping with electronic storage methods and the use of
electronic medical records provides beneficial time savings
and other opportunities to clinicians and other healthcare
personnel. Electronic medical records can be shared,
accessed and updated by multiple different personnel from
local and remote locations through suitable user interfaces
and network connections. A connection to patient record
database 170 (e.g., via network 190) allows system 100 to
access patient data and to update a patient’s medical records
with a medical report completed via the smart medical
document techniques described herein. In addition, infor-
mation in patient record database 170 may promote more
efficient completion of a smart medical document of a
patient encounter, as discussed in further detail below.
[0037] It should be appreciated that the components of
system 100 may be implemented in any suitable way and
deployed in any configuration, either as local components
executing on device 110, as distributed components acces-
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sible via network 190, or a combination of local and
distributed components. For example, any one or combina-
tion of the form generator 130, the stored mapping 132, ASR
system 150, medical coding database 160, and patient record
database 170 may be implemented, in full or in part, on
device 110 or implemented externally to and/or remotely
from device 110 (e.g., implemented via one or more network
connected servers, accessible via network 190).

[0038] In some embodiments, a “thin client” approach
may be used, where principle components utilized by the
system (e.g., any one or combination of the form generator
130, stored mapping 132, ASR system 150, medical coding
database 160, and/or patient record database 170) are imple-
mented externally and accessed by device 110 through a
network connection (e.g., an internet connection), cloud
gateway, local area network, or any suitable means for
access (e.g., via access to network 190). In other embodi-
ments, a “thick client” approach may be used, where prin-
ciple components utilized by the system (e.g., any one or
combination of form generator 130, stored mapping 132,
ASR system 150, medical coding database 160, and/or
patient record database 170) are implemented on device 110.
Accordingly, system 100 may be implemented having any
one or combination of components implemented, or partially
implemented, via device 110 and any one or combination of
components implemented via one or more network con-
nected devices (e.g., devices connected to network 190), as
the aspects are not limited for use with any particular
implementation.

[0039] FIG. 2 is a flow chart illustrating a method of
assisting a user in producing a medical report using a smart
medical document, in accordance with some embodiments.
Method 200 may be performed, for example, using one or
more of the components illustrated in the exemplary system
100 illustrated in FIG. 1 (e.g., using application 130 oper-
ating a device 140). Method 100 may be initiated by
performing act 210 in response to a user indicating an intent
to document a patient encounter. For example, a medical
professional may launch an application residing on or acces-
sible via a mobile device operated by the medical profes-
sional. In response, an electronic document may be
obtained, for example, by loading an existing electronic
document for additional input by the user or by generating
a new electronic document. The electronic document
obtained in act 210 may be based, at least in part, on
preliminary information provided to the application by the
user regarding the specific patient encounter for which
documentation is desired. For example, a medical profes-
sional may provide information regarding the identity of the
patient, the nature of the patient encounter (e.g., regular
check-up, relevant medical procedure(s), treatment, surgery,
etc.), identifying information of the medical professional,
etc.

[0040] According to some embodiments, preliminary
information is obtained by the application via an interface
presented to the user that permits entry of any preliminary
information needed to obtain and/or generate an electronic
document for documenting the patient encounter. For
example, the application may present interface components
that allow the user to select a template to use in generating
a medical report, open an existing electronic document to
provide additional input, login to the system, etc. However,
it should be appreciated that, in some embodiments, act 210
is performed without obtaining preliminary information
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from the user to obtain and/or generate an electronic docu-
ment, as the aspects are not limited in this respect.

[0041] In act 220, the electronic document may be popu-
lated with a template comprising standard content and one or
more variable fields. The standard content may include
language descriptive of the type of patient encounter being
documented. For example, the standard content may include
a standard narrative of the procedure, operation and/or
treatment involved in the patient encounter, including any
standard or “boilerplate” language, any language previously
specified by the medical professional and/or any other
language that may be generic across the corresponding
patient encounter being documented. As discussed above,
the standard content may also contain any language pre-
selected in the template by the user, so that the pre-selected
language appears in any new instance of the electronic
document being generated with the template. For example,
the standard content may include language previously input
(e.g., dictated, typed or otherwise specified) by the medical
professional that can be re-used in documenting patient
encounters of the type corresponding to the template and/or
the standard content may include any language specified by
the medical profession to be automatically populated when
creating an electronic document for a patient encounter. As
discussed above, standard content is not limited to text and
my include any content including, but not limited to, images,
tables, portions of other medical documents, links to other
medical documents, or any content that an electronic docu-
ment can be populated with and presented to the medical
professional for review and/or editing.

[0042] By populating an electronic document with stan-
dard content, the user is relieved of the burden of inputting
(e.g., dictating or typing) relatively substantial amounts of
information. In addition, the cost, delay and error introduce
by conventional medical documentation systems that rely on
transcribing a medical professional’s dictation of this infor-
mation (e.g., via human transcription, ASR, or a combina-
tion of both) can be greatly reduced or eliminated. It should
be appreciated that while the standard content may often
remain unchanged from documentation to documentation,
the standard content may be made editable to allow the
standard content to be modified as needed (e.g., standard
content can be added, deleted or edited to conform to the
specific patient encounter and/or tailored to the context of
the specific patient encounter being documented).

[0043] As discussed above, the template may include one
or more variable fields requiring input, review and/or con-
firmation from the user. The one or more variable fields may
be presented to the user within the standard content, so that
the user can understand the context of the corresponding
variable fields. However, one or more variable fields may be
presented separately from the standard content (e.g., in a
quick-view or overview presentation), as discussed in fur-
ther detail below. Each of the variable fields may be asso-
ciated with information that can be presented to the user to
allow the user to efficiently insert content into the variable
field, confirm the content of a populated variable field and/or
otherwise assist the user in completing the variable field,
examples of which are discussed in further detail below. By
populating the template with the standard content and asso-
ciated variable fields, a smart medical document can be
provided that facilitates a medical professional in quickly
and efficiently completing a medical report without having
to input the entirety of the text (e.g., the entire narrative of
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the procedure or treatment), limiting the burden on the
medical professional to providing the information that is
specific to the patient encounter being documented, as
indicated by the variable fields. As a result, the time and
effort needed to document a patient encounter can be sig-
nificantly reduced. In addition, transcription efforts may be
eliminated from the workflow, further reducing the time and
cost of the medical documentation process and/or reducing
the amount of error introduced in documenting a patient
encounter.

[0044] In act 230, the populated electronic document may
be provided to the user for completion. For example, at least
a portion of the standard content and the one or more
variable fields may be displayed to the user via the electronic
display of the user’s mobile device. According to some
embodiments, the standard content may be displayed in
association with one or more variable fields to provide
context to assist the user in inserting content, confirming the
contents of, and/or completing the variable fields. According
to some embodiments, one or more variables fields are
presented in association with descriptive information, but
without presenting the standard content to the user simul-
taneously, some examples of which are described in further
detail below. The electronic document may be provided to
the user by displaying a portion of the document (e.g., a
portion of the standard content and/or variable fields) to the
user, and allowing the user to scroll through or otherwise
navigate the document to facilitate completion of document
by the user.

[0045] In act 240, a plurality of selectable options may be
provided to the user for completing the variable fields of the
electronic document. According to some embodiments, each
of'a plurality of variable fields in the electronic document are
linked to or otherwise associated with a plurality of select-
able options that, for example, may be presented to the user
via user interface elements on a display of the device
through which the user interacts with the electronic docu-
ment. Each of the plurality of selectable options provides an
indication of the content to be inserted into the correspond-
ing variable field upon selection of the respective selectable
option. As discussed in further detail below, the indication of
the content presented by respective selectable options may
be the content itself, a shorthand for the content, an abbre-
viation for the content, an excerpt of the content, or any
other indication that provides the user with an understanding
of what content is to be inserted into the corresponding
variable field upon selection of the respective selectable
option.

[0046] As an example to illustrate completing a variable
field via an associated plurality of selectable options, a
medical professional may want to document a knee surgery
performed on a patient and may engage with a smart medical
document system to obtain an electronic document corre-
sponding to this procedure (e.g. by performing act 210). The
electronic document may be populated using a template
having standard content comprising a standard (or custom)
narrative describing the procedure and one or more variable
fields requiring input from the user (e.g., by performing act
220). The one or more variable fields may correspond to the
laterality of the operation (i.e., which knee was operated on),
specific techniques that were used, facts about the specific
knee injury, measurement on the anatomy, results of tests
performed, etc. When a variable field corresponding to the
laterality of the operation becomes active, a plurality of
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selectable options may be displayed indicating laterality
options (e.g., selectable options of “right,” “left” and “both™)
so that the user may indicate whether the operation was
performed on the right, left or both knees by selecting the
corresponding selectable option. Upon selection of one of
the plurality of options, the corresponding content associ-
ated with the selectable option is inserted into the respective
variable field to facilitate efficient completion of the later-
ality variable field.

[0047] Selectable options indicating content to be inserted
into respective variable fields may be presented to the user
(e.g., via user interface elements) and interacted with using
one or more different mechanisms. For example, if the
device on which the user is completing the electronic
document includes a display that is touch capable, the user
may tap on one of the displayed selectable options, or use a
computer mouse to select one of the options. Alternatively,
the user may use the microphone to select an option via
speech, or use a keyboard or keypad (either physical or
virtual) to enter one of the options, as the aspects are not
limited for use with any one or combination of interface
elements, capabilities and/or functionality.

[0048] In act 250, one or more variable fields of the
electronic document are completed based on selection by the
user of one of the plurality of selectable options associated
with the respective variable field. According to some
embodiments, one of the variable fields is made active to
facilitate completion of the variable field. For example, the
active field may initially be the first variable field in the
electronic document. The next variable field in the electronic
document may become active when the user provides input
to complete the currently active field. A variable field may
become active in other ways, such as the user selecting one
of the variable fields via the user interface. The active field
may be highlighted or other emphasized to show which is
the active field to which user input will be directed.
[0049] According to some embodiments, one or more
interface elements may be presented to the user to allow the
user to quickly iterate through the variable fields, activating
each variable field in turn, allowing the user to skip over,
return to, or complete a variable field, facilitating comple-
tion of the variable fields in any order desired by the user.
The variable fields may be made active by other interface
mechanisms as well, such as the user selecting a desired
variable field via a touch display, mouse, keyboard or
keypad, etc. When a variable field is active (e.g., selected by
the system or the user), the plurality of options for filling in
the active field may be presented to the user to facilitate
efficient and accurate completion of the respective variable
field. Other information such as a descriptor of the variable
field that indicates the type of content that the variable field
is associated with, or any other information to assist in
completing the variable field may also be presented to the
user when the respective variable field is made active.
[0050] As discussed above, and in further detail below in
connection with the screenshots illustrated in FIGS. 6 A-6G,
to facilitate efficient completion of the electronic document,
content to be inserted into a variable field may be presented
as a plurality selectable options, each option indicating
specific content that can be inserted into the active field upon
selection of the option by the user. The content indicated by
a respective selectable option may display the actual content
that will be inserted, a shorthand for the content, a class or
category indicating the subject matter corresponding to the
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respective variable field, or any other suitable indication of
the content to be inserted upon selection of the respective
selectable option (e.g., any indication that allows the user to
quickly ascertain the nature of the content corresponding to
the respective variable field.

[0051] According to some embodiments, each variable
field is linked to or otherwise associated with information
that facilitates appropriate content being inserted into the
respective variable field, including any one or combination
of'a description of the variable field (e.g., succinct descriptor
that identifies the type of content associated with the vari-
able field), a plurality of selectable options indicating pos-
sible content to be inserted into the respective variable field,
and the actual content corresponding to each selectable
option (e.g., the actual content inserted into the variable field
when the corresponding selectable option is chosen). This
information may be stored as part of; or in association with,
the template that is used to populate the electronic document
and used to assist the user in completing the documentation
of the patient encounter (e.g., by allowing the user to select
from a plurality of selectable options to quickly have the
associated content inserted into the variable field), examples
of some techniques of which are described in further detail
below. Completing variable fields via respective selectable
options provides an efficient technique in assisting a user in
documenting a medical encounter, however, the aspects are
not limited to using this technique, as the inventor has
developed further techniques that facilitate completing a
medical report including, but not limited to, using default
content, speech input, typing via keyboard or keypad input,
etc., some examples of which are described in further detail
below. As discussed above, a variable field may be any
construct that indicates that specific content should be
added, inserted, reviewed, edited and/or confirmed and that
has one or more associated mechanisms that facilitates
adding, inserting, reviewing and/or editing content to or for
the variable field.

[0052] FIG. 3 is a flow chart illustrating a method of
assisting a user in completing variable fields of a smart
medical document, in accordance with some embodiments.
Method 300 may be performed, for example, using appro-
priate components of system 100 illustrated in FIG. 1.
Method 300 may be performed, for example, using appro-
priate components of system 100 illustrated in FIG. 1. In
method 300, acts 310-340 may be similar to acts 210-240
described in connection with method 200 illustrated in the
flow chart of FIG. 2, for example, in that a smart medical
document is provided to a user by obtaining an electronic
document and populating the electronic document with
standard content and one or more variable fields having
associated selectable options for populating the respective
variable field with content. Any of the techniques described
above in connection with FIG. 2, or any other technique
described herein, may be performed in connection with
performing method 300.

[0053] Inviewing the selectable options for an active field,
the user may determine that it is desirable to insert content
that differs, at least in some respect, from the content
indicated by the plurality of selectable options. In act 350,
input from the user is received that differs from the content
indicated by the plurality of selectable options presented to
the user. The input from the user may be received via any
suitable means. For example, the user may speak the content
that is desired to be inserted into the active field. The speech
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input conveying the desired content may be provided to the
device on which the electronic document is being displayed
(e.g., via a microphone integrated with or external to the
device) and processed via ASR to produce a text output
corresponding to the speech input that may then be inserted
into the active field. As discussed above in connection with
FIG. 1, ASR may be performed using a local ASR compo-
nent, a remote ASR component, or a combination of both.
The recognition result inserted into the active field may then
be reviewed by the user and edited as needed. To facilitate
use input via speech, an interface element (e.g., an icon of
a microphone) may be provided that, when selected by the
user, indicates to the system that the user intends to input
content for the active field via speech.

[0054] According to some embodiments, the user may
initiate speech input or engage with the device via speech
using a voice trigger, such as a keyword or phrase that the
system understands and that indicates that subsequent
speech is intended as input to the system. The term “voice
trigger” refers to any spoken word or phrase that engages a
speech enabled device or system to acquire and recognize
speech input. Familiar examples of voice triggers include
“Ski,” “Alexa,” “Hello, Dragon,” and the like that engage
their respective devices to process subsequent speech input.
[0055] As another example, the voice trigger for a virtual
medical assistant produced by Nuance Communications,
Inc. is “Florence,” which voice trigger can be spoken to
engage the virtual assistant to provide free-form speech
input to the virtual assistant to facilitate performing one or
more medical tasks, examples of which are described in U.S.
Published Application No. 2014/0249830, filed Mar. 1, 2013
and titled “Virtual Medical Assistant Methods and Appara-
tus,” which is herein incorporated by reference in its entirety.
According to some embodiments, the medical documenta-
tion system includes or has access to voice response tech-
nology that allows the user to provide speech input by
engaging the system using a voice trigger, some examples of
which are described in further detail below.

[0056] According to other embodiments, the user may use
a keyboard or keypad (e.g., via a physical keyboard or
keypad integrated with or connected, wired or wirelessly, to
the device on which the user is completing the electronic
document, or via a digital keyboard presented on the display
of the device, etc.) to type content that differs from that
indicated by the plurality of selectable options. According to
some embodiments, the user may complete a variable field
with content different than presented by the plurality of
selectable options by first selecting one of the selectable
options to insert the corresponding content and then editing
the content as desired (e.g., via speech, typing, etc.).
[0057] In act 360, the active field is completed based on
the input received from the user. It should be appreciated
that this technique allows the user to enter information into
a variable field that is different from the content indicated by
the corresponding selectable options, allowing the user or
medical professional to use their judgement and discretion
completing the electronic document. In these instances, the
plurality of selectable options may still be informative to the
user, providing an indication of the content corresponding to
the respective variable field, even though the user decides to
depart, to some extent, from the content indicated by the
selectable options. Thus, the selectable options presented to
the user may still assist in allowing the user to quickly
ascertain the nature of the content to be inserted into the
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corresponding field, even though the user ultimately decides
to input different information (e.g., information that is
specific to the particular patient encounter, information that
is not completely captured by the available seclectable
options, content that the user prefers, etc.).

[0058] FIG. 4 is a flow chart illustrating a method of
assisting a user in completing variable fields of a smart
medical document and, in particular, populating an elec-
tronic document with default content, in accordance with
some embodiments. Method 400 may be performed, for
example, using appropriate components of system 100 illus-
trated in FIG. 1. In method 400, acts 410 and 420 may be
similar to acts 210 and 220 described in connection with
method 200 illustrated in the flow chart of FIG. 2, for
example, in that these acts provide a smart medical docu-
ment to a user by obtaining an electronic document and
populating the electronic document with standard content
and one or more variable fields. Method 400 may also use
any of the techniques for assisting in the completion of a
medical report described in connection with FIG. 2 or FIG.
3, or any other technique described herein. As discussed
above, the inventor has appreciated that completing an
electronic document may be facilitated by providing default
content to the user, so that if particular default content is
satisfactory to the user, no further input may be required to
complete the corresponding variable field.

[0059] To this end, in act 425, at least one of the variable
fields in the electronic document is populated with default
content. As used herein, default content refers to any content
that is used to populate a variable field without the user
having to specify, input or otherwise instruct the content to
be inserted into the variable field. The default content may
be obtained from any suitable source including, but not
limited to, any one or combination of selecting the content
indicated by one of the selectable options associated with the
respective variable field as the default content, inferring the
default content from patient records, selecting the default
content based on user preference and/or based on previous
input from the user (e.g., based on a past history of how the
user completed the variable field), etc. Accordingly, in some
embodiments, default content can be customized for the
particular user, though the technique of providing default
content is not limited in this respect.

[0060] Default content may be populated at any time
during the process of completing the electronic document
obtained in act 410. For example, one or more variable fields
may be populated with default content prior to, concurrently
with, and/or after the population of the electronic document
with the template. According to some embodiments, one or
more variable fields are populated while, and/or in response
to, the user providing input to, or completing, other variable
fields. For example, when a user completes a variable field
with specific content, other variable fields associate with the
same subject matter may be automatically populated using
the specific content as a default. Thus, when the user
navigates to such a variable field, it will already be popu-
lated with the content previously selected by the user,
eliminating the need for the user to again provide input to
populate the field. In this way, content for a particular type
of variable field may need to be selected by the user only
once, with the remaining variable fields being automatically
populated using this selection as default content. Addition-
ally, the content of some variable fields may depend on the
content of other variable fields. In such circumstances, when
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a user completes an active field, the content provided may
indicate or restrict the content of another variable field.
Thus, a variable field may be populated with default content
based on content that selected or input to complete another
variable field having a relationship or dependency that
suggests or specifies what the content should be, or that
constrains another variable field to particular content.
[0061] As discussed above, a variable field may be popu-
lated with default content selected from the content indi-
cated by one of the selectable options corresponding to the
respective variable field. The selectable option to use as the
source of the default content to populate a variable field may
be selected in any manner, including, in addition to any of
the techniques described above (e.g., based on patient
records, user preferences or past history), selecting the first
of the plurality of selectable options, randomly or pseudo-
randomly selecting one of the selectable options, selecting
the selectable option that is most commonly chosen across
multiple users, or using any other criteria for choosing one
of the plurality of selectable option as the source of default
content to populate the corresponding variable field.
[0062] As an example of selecting default content based
on user preferences or past history, a medical procedure may
involve a step that can be performed using a number of
different techniques, which may be presented to a medical
professional via the selectable options corresponding to a
respective variable field that needs to be completed for the
specific instance of the medical procedure that the medical
professional is currently documenting via the smart medical
document. If the medical professional has in the past used
one of the techniques more often than the other techniques
in performing this procedure, or the medical professional
used one of the techniques the last time the procedure was
performed, etc., that technique may be used as default
content to populate the corresponding variable field.
[0063] As an example of utilizing patient records to select
default content, if a patient for whom a medical professional
is documenting a knee surgery has previously come in for a
consultation about a right knee surgery, or underwent a
magnetic resonance imaging procedure on the right knee,
the patient records documenting these encounters may be
used to infer that the right knee underwent the surgery, and
the variable fields corresponding to the laterality of the
surgery may be populated with the default content of “right”
based on the likelihood that this was also the knee that was
operated on. It should be appreciated that one or more
variable fields may be populated with default content
selected in other ways, as the aspects are not limited in this
respect. Populating variable fields with default content
facilitates more efficient completion of a medical report as it
may eliminate the need for a user to provide further input in
connection with completing these variable fields.

[0064] FIG. 5 is a flow chart illustrating a method of
assisting a user in completing variable fields of a smart
medical document and, in particular, annotating the docu-
mentation with medical coding information, in accordance
with some embodiments. Method 500 may be performed, for
example, using appropriate components of system 100 illus-
trated in FIG. 1. In method 500, acts 510-530 may be similar
to acts 210-230 described in connection with method 200
illustrated in the flow chart of FIG. 2. In particular, these act
may similarly provide a user with a smart medical document
by obtaining an electronic document and populating the
electronic document with standard content and one or more
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variable fields. It should be appreciated that any of the
techniques described above in connection with FIGS. 2-4
may be performed in connection with performing method
500. As discussed above, the inventor has appreciated that
assigning medical codes (e.g., medical billing codes) to a
medical report may improve the medical documentation
process by automatically providing medical codes that can
be used, for example, for billing and/or reimbursement
purposes.

[0065] To this end, method 500 provides means for anno-
tating variable fields with one or more medical codes to
facilitate computer assisted coding aspects of the medical
documentation process. For example, in act 550 input from
the user may be received to populate or complete a variable
field using any of the techniques described herein. In act
560, in response to a variable field being populated based on
user input, the populated variable field may be annotated
with one or more medical codes, with metadata indicating or
encoding one or more medical codes, and/or with informa-
tion about an associated medical code (e.g., an index into a
billing database, etc.).

[0066] According to some embodiments, seclectable
options associated with one or variable fields may be linked
to or associated with one or more medical codes, or metadata
that encodes one or more medical billing codes, etc. When
a user chooses one of the selectable options, the respective
variable field may be annotated with the associated medical
code(s) and/or corresponding metadata to assist, for
example, in coding the patient encounter for billing and/or
reimbursement, or to facilitate other coding aspects of the
medical documentation process. For example, the annotated
variable fields may be used by a computer assisted coding
(CAC) system configured to suggest billing codes for a
patient encounter to a customer. The suggested medical
codes may be reviewed and/or edited by a medical coder for
submission to an insure company or payment provider for
reimbursement. In this respect, variable fields may be anno-
tated, where appropriate, with internal medical codes or
other metadata that can be used to generate billing codes
according to whichever set of standardized (or non-standard)
billing codes that a particular customer utilizes. In this
manner, the medical code annotations may be utilized for
performing CAC with a number of different customers.
[0067] According to some embodiments, the metadata
may provide information on corresponding billing codes in
a billing database to which the medical documentation
system has access to (e.g., medical coding database 160
illustrated in exemplary system 100 illustrated in FIG. 1).
Annotating one or more variable fields of an electronic
document with medical coding information provides CAC
functionality and/or may facilitate other aspects of medical
documentation. However, it should be appreciated that the
above described medical coding functionality (e.g., func-
tionality provided by performing act 560) is not a require-
ment, and smart medical documentation may be achieved
without implementing this functionality (e.g., without anno-
tating variable fields with medical coding information), as
the aspects are not limited in this respect.

[0068] It should be appreciated that, in embodiments that
support medical code annotations, each variable field popu-
lated in an electronic document need not have an associated
medical code and that one or more variable fields may not
have a medical code associated with any of the correspond-
ing selectable options for the respective variable field. As
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discussed above, a user may input content that differs from
the selectable options presented to the user. According to
some embodiments, the medical documentation system may
respond by evaluating the content (e.g., by performing
natural language processing alone, or in conjunction with a
medical coding database or other CAC system) to determine
whether to annotate the content with one or more medical
codes. For example, the medical documentation system that
generated the electronic document being completed may
utilize a natural language understanding (NLU) engine that
performs natural language processing on the content pro-
vided by the user, either in isolation, or in conjunction with
proximate standard content and/or one or more other vari-
able fields that have been populated, to extract one or more
medical facts and automatically provide one or more anno-
tations, including one or more medical codes believed to be
pertinent to the language analyzed. In this manner, medical
code annotations may be provided by the system even in the
absence of any preexisting association between a variable
field and one or more medical codes.

[0069] It should be further appreciated that standard con-
tent in the electronic document, which may or may not have
one or more variable fields within it, may also be annotated
with one or more medical codes. For annotated standard
content having one or more variable fields within the stan-
dard content, the one or more medical codes annotating the
standard content may be modified (e.g., one or more medical
codes may be deleted, added or changed) upon completion
of the one or more variable fields, or the one or more medical
codes may remain unchanged in response to completing the
one or more variable fields, as techniques for annotating the
electronic document with one or more medical codes is not
limited in this respect.

[0070] Described above and in further detail below in
connection with an exemplary smart medical document are
techniques that facilitate documenting a patient encounter. It
should be appreciated that the various techniques described
herein to assist a user in documenting a patient encounter via
a smart medical document may be used alone or in any
combination, as the aspect are not limited in this respect.
Examples of at least some of these techniques are described
below in connection with the exemplary smart medical
document illustrated via the screen shots illustrated in FIGS.
6A-6G.

[0071] In particular, FIGS. 6 A-6G illustrate screen shots
of an exemplary smart medical document 600 generated to
assist a medical professional in documenting a knee surgery
performed on a patient, in accordance with some embodi-
ments. In this example, the user interacts with smart medical
document 600 via the user’s smartphone with an interface
for doing so presented the device’s display. The screen shots
illustrated in FIGS. 6A-6G demonstrate a number of tech-
niques that may be employed to populate the smart elec-
tronic document to facilitate efficient, cost effective medical
documentation that may reduce the burden on medical
professionals and/or may provide a workflow that avoids
one or more points where errors are frequently introduced,
for example, by eliminating human transcriptionists that
contribute not only to error, but to significant costs and delay
in documenting a patient encounter.

[0072] The screen shots in FIGS. 6 A-C illustrate a begin-
ning portion of the electronic document (e.g., the beginning
of the document) displayed to the user with standard content
610 and a plurality of variable fields 620 (i.e., variable fields
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620a-620¢). In this example, each variable field 620 needing
user input is presented using a text descriptor that provides
context to the medical professional as to the type of content
intended for the respective variable field so that the user can
quickly ascertain the nature of the variable field (see e.g.,
text descriptors “Lachman Test,” “Pivot Shift Test,” “Lat-
erality,” and “Incision Length” in the screen shots of FIGS.
6A-C). To further assist, each variable field may be differ-
entiated from the standard content 610 using one or more
visual indicators that allows the user to quickly identify the
variable fields that need to be completed. In FIGS. 6A and
6B, the variable fields are visually differentiated from the
standard content using brackets. However, any one or com-
bination of techniques may be used to present variable fields
differently, such as using colored text, emphasis (e.g., high-
lighting, different font or font size, bold, italics, underline,
ALL-CAPS,; etc.) and/or any other technique that identifies
the variable fields and/or differentiates the variable fields
from the surrounding standard content.

[0073] As discussed above, standard content 610 may
include standard or custom language that can be re-used, in
part or in full, across procedures of the this type. For
example, standard content 610 includes a standard narrative
of a knee surgery that may apply to each performance of the
procedure, with variable fields 620 representing information
needed to document a specific performance of the procedure.
Standard content 610 may be obtained from any source,
including a repository of standard language and narrative,
language and/or narrative previously provided by the user
(e.g., language that the user has provided and would like to
re-use), or from any suitable source. As such, populating
medical document 600 with fixed text 610 relieves the user
of the burden of having to dictate or otherwise provide this
relatively substantial amount of documentation each time a
specific instance of the procedure is performed, saving the
user substantial time in documenting a specific patient
encounter.

[0074] Smart medical document 600 may further comprise
a plurality of interface elements 630 (e.g., 630a, 6305 and
630c in FIG. 6A) that can be used to present selectable
options for each respective variable field 620. In particular,
interface elements 630 present selectable options that each
indicate content that can be inserted into the currently active
field when the respective option is selected (e.g., selected via
a touch display, mouse click, etc.), as discussed in further
detail below. According to some embodiments, a field
descriptor 640 is provided to indicate which of the variable
fields in currently active field and, to this end, may match the
text descriptor used in displaying the variable field to which
it is associated. Interface elements 650 (e.g., 650a and 6505)
may also be presented to let the user navigate to the next or
previous variable field, resulting in the interface elements
630 and 640 to be updated with the information of the
variable field that is navigated to. Exemplary smart medical
document 600 also presents icons 660 and 670 that allow the
user to input content into an active field via speech or typing,
respectively, including using the respective modality to
choose one of the selectable options presented for the active
field.

[0075] As discussed above, smart medical document 600
provides documentation information corresponding to a
knee surgery, and the portion illustrated in FIGS. 6A-6C
presents narrative corresponding to the beginning of the
procedure. FIGS. 6A and 6B illustrate the user providing
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input to populate the first two variable fields 620a and 6205,
which correspond to respective clinical tests that are fre-
quently performed prior to performing knee surgery, to
quickly document the results of these clinical tests. Specifi-
cally, variable fields 620a and 6205 are associated with the
Lachman and Pivot Shift tests, respectively, and are pre-
sented to prompt the user to provide input to populate
variable fields 620a and 6205 with the results of the respec-
tive test.

[0076] Briefly, the Lachman test is a clinical test for
diagnosing anterior cruciate ligament (ACL) injury and may
provide an effective measure of the degree of ACL laxity.
The Pivot Shift test is another clinical test for diagnosing
ACL injury and may provide an effective indication of
instability. The Lachman test involves a particular manipu-
lation of the leg and measures translation of the tibia relative
to the contralateral leg, and is graded according to the table
below. The Pivot Shift also involves manipulation of the leg
and measures the displacement of the medial and lateral
plateau, and is also graded according to the table below.

Grade 1 (14) Grade 2 (2+4) Grade 3 (3+)

Lachman 1-5 mm increased 5-10 mm increased >10 mm increased
Test translation translation translation
Pivot Pivot glide: Pivot shift: Locking:
Test Medial plateau:  Medial plateau: Medial plateau:
5 mm 10 mm 15 mm
Lateral plateau:  Lateral plateau: Lateral plateau:
12 mm 18 mm 22 mm
[0077] Thus, a user can complete the variable fields cor-

responding to the Lachman and Pivot shift tests by choosing
the selectable option corresponding to the grade each test
received upon performance of the respective test on the
patient. As illustrated in FIG. 6A, variable field 620qa is
active so field descriptor 640 displays the description “Lach-
man Test” to indicate to the user that the active field
correspond to the Lachman test, and interface elements 630
present selectable options indicating the grade of the Lach-
man test that the user can choose from to populate variable
field 620a with the result of the Lachman test. In FIG. 6A,
the user has selected option 630a corresponding to the
“Grade 17 option, which populates the variable field 630a
with the corresponding content “1+,” thereby documenting
that the Lachman test was positive and the degree of
translation the tibia underwent in performing the Lachman
test on this patient prior to surgery.

[0078] The user may choose one of the selectable options
in any suitable way. For example, the user may have chosen
the selectable option “Grade 1” by selecting interface ele-
ment 630 via a touch capable display, using a computer
mouse, activating the microphone icon 660 and speaking the
words “Grade 1,” by toggling through the selectable option
via a keyboard or keypad (e.g., by activating a digital keypad
by selecting keyboard/keypad icon 670) or using any other
suitable means. It should be appreciated that in FIG. 6A, the
selectable option of “Grade 1,” when selected, inserts cor-
responding content that is different into the respective vari-
able field (i.e., the content “1+” is inserted into variable field
620a and not the text “Grade 17). This technique may be
beneficial when the content to be inserted into a variable
field is lengthy. In those circumstances, making the select-
able option corresponding content be a shorthand, abbrevia-
tion or some other abridged version of the content that
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conveys the nature of the content may provide for an
intuitive and efficient mechanism by which relatively longer
content can be inserted into a variable field using the
selectable options.

[0079] It should be appreciated that the indicator presented
with a selectable option may be the same as the content that
is inserted into the respective variable field. For example, the
indicators for the “Laterality” selectable options (see FIG.
6B) may be “right,” “left” and “both,” which may, when
selected, insert content of “right,” “left” and “co-lateral,”
into the respective field, the first two being the same as the
selectable option and the third being different. As also shown
in FIG. 6A, the next variable field 6205 is displayed using
the field descriptor “Pivot Shift Test” to indicate to the user
that the next variable field corresponds to the results of the
Pivot Shift test. As shown in FIG. 6B, after selecting the
Grade 1 option for the Lachman text, variable field 620a was
populated with the indicated content, and variable field 6205
was made active, resulting in the interface elements 630 and
640 being updated with the selectable options for the Pivot
Shift test and with the field description “Pivot Shift Test,”
respectively. The active field may have been transitioned
from variable field 620qa to variable field 6205 by various
means including, but not limited to, automatically in
response to the user completing variable field 620a, in
response to the user activating interface element 6505, in
responsive to the user clicking on variable field 6205 using
a computer mouse, or using any other suitable technique.
[0080] As shown in FIG. 6B, the user also selects the
“Grade 1” option for the Pivot Shift test to insert the content
“14” into variable field 6205. To assist the user, variable
fields that have been populated may be visually differenti-
ated from variable fields that have not been populated using
any of the techniques described above in connection with
differentiating variable fields from standard content. For
example, variable fields that have been populated may be
given a different text color than variables fields still needing
content, or variable fields that have not yet been populated
may be visually differentiated using highlighting or other-
wise emphasis that may be removed once content has been
inserted into the respective variable field.

[0081] In addition to the technique of using selectable
options to insert content into variable fields, FIGS. 6A and
6B illustrate another technique for facilitating efficient
completion of the smart medical document. As discussed
above, one or more variable fields may be populated using
default content. In FIGS. 6A and 6B, variable fields 620c,
6204 and 620e correspond to the laterality of the knee
surgery. In the example illustrated in FIG. 6B, no default
content is used for this portion of the document so that the
laterality fields are not populated and instead are displayed
with their field descriptor “Laterality.” To populate the
laterality fields, the user may navigate to each and indicate
which knee was operated on using any of the mechanisms
described above (e.g., by selecting one of the selectable
options for each laterality field in turn when it is made
active). However, the laterality fields (and any other variable
field) may alternatively be populated with default content so
that the user need not attend to populating each of these
fields. For example, as illustrated in FIG. 6A, the laterality
fields are populated with default content specifying that the
right knee was the subject of the operation.

[0082] The default content may be selected using any of
the techniques described herein, for example, any of the
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techniques describe above in connection with performing act
425 of method 400 illustrated by the flow chart of FIG. 4
(e.g., by automatically selecting one of the selectable
options, by using information from the patient’s record, by
using past performance or preferences of the particular user,
etc.). According to some embodiments, a variable field may
initially be unpopulated (e.g., the laterality fields illustrated
in FIG. 6B), but upon insertion of content in one variable
field, other like variable fields may be automatically popu-
lated using the selected content as default content. For
example, if laterality field 630c in FIG. 6B becomes the
active field and the user selects “right,” variable fields 6304
and 630e may be automatically populated with the right
laterality as default content so that the user does not have to
navigate and select the same content for each laterality field.
Similarly, a selection of content for a variable field may
facilitate selection of default content for other variable fields
that are dependent on or are otherwise related such that the
selection of content for one variable field suggests or con-
strains the content for another. Populating one or more
variable fields with default content may significantly reduce
the time and effort needed for the user to document the
patient encounter.

[0083] As discussed above, a user may provide input to
provide, indicate and/or confirm content for the electronic
document using speech, either via an interface element
displayed on the device (e.g., a microphone icon) or via a
speech enabled interface element that allows the user to
initiate speech input via a voice trigger. For example, to
populate variable field 620qa, the user may speak “Florence,
Lachman is 1+” when variable field 6204 is active to engage
the system with the voice trigger “Florence” and to provide
the speech input “Lachman is 1+” to instruct the system as
to the content to be used to complete variable field 620a. The
system may analyze the voice input and understand from the
context of the variable field that the user is indicating that the
Lachman test for the patient was given a grading of 1+ (e.g.,
using one or more natural languages processes) and, in
response, populate variable field 620a accordingly.

[0084] FIG. 6C illustrates the portion of the document
presented to the user in FIGS. 6 A and 6B with variable fields
620a-620¢ populated with content, either via the user select-
ing content to be inserted into the respective variable field or,
alternatively, by populating one or more variable fields with
default content. Variable field 620f, which appears at the
bottom of the viewable portion of the narrative, remains
unpopulated and in need of user input. To view additional
portions of the narrative, the user may navigate to variable
field 6201 using interface element 6505, scrolling, selecting
variable field 620f via mouse click, etc., to continue docu-
menting the patient encounter.

[0085] FIG. 6D illustrates a further portion of the narrative
provided by standard content 610 of medical document 600
after the user has navigated to variable field 620f. In par-
ticular, variable field 620 is highlighted as the active field
and associated information about the variable field is pre-
sented via interface clements 630 and 640. Specifically,
variable field 620f is described as documenting “Incision
Length” via field descriptor 640 (which is the same descrip-
tion used for the presentation of variable field 620 in the
standard content, as is visible at the bottom of FIG. 6C) and
selectable options of “5,” “6,” and “7” are presented indi-
cating options for the respective length in centimeters of the
incision that will be inserted into the variable field 620/
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if/when selected by the user. It should be appreciated that
any number of selectable options may be presented and
some variable fields may have, or need, more options than
others. In FIG. 6D, variable field 620g was populated with
default content (e.g., via automatically selecting one of the
selectable options, using the patient’s records, in response to
the user having selected “30 mm” to populate a like field
elsewhere in the document, etc.), and variable fields 620/-
620% are presented with their field descriptors and await
completion by the user.

[0086] FIGS. 6E-6G illustrate further portions of the stan-
dard content narrative of smart medical document 600 along
with the corresponding variable fields to be populated with
content based on input from the user. As shown in FIG. 6E,
variable field 620; is populated with default content, as was
like variable field 620g illustrated in FIG. 6D populated with
the same content. The screen shots in FIGS. 6 A-6G illustrate
a number of techniques that allow a user to navigate through
the standard content narrative of a smart medical document
and efficiently provide input to populate the variable fields
included there within. The inventor has further appreciated
that, in some cases, a medical professional may want to
populate variable fields with content without having to view
or navigate through the corresponding standard content
narrative. To this end, the inventor has developed a “quick-
view” mode that allows the user to view the variable fields
that need populating (or that need confirmation) without
viewing the corresponding standard content. For example,
the variable fields of the electronic document may be display
as a list, table or other via some other organization that the
allows the user to quickly view and provide input to com-
plete the variable fields of the smart medical document. For
a user who may have repeatedly documented a patient
encounter of a particular type, the user may not need the
context provided by the standard content to provide the
necessary content for the variable fields.

[0087] FIG. 7 illustrates an example of a “quick-view”
mode of a smart medical document, in accordance with
some embodiments. In the “quick-view” mode, the variable
fields are displayed without the corresponding standard
content. For example, exemplary variable fields 720a-720g
may be displayed in list form to allow the user to quickly
view variable fields in the document. As indicated by the
ellipses, any number of variable field can be displayed and
the view can be scrolled using any suitable interface mecha-
nism.

[0088] Quick-view mode may also include interface ele-
ments similar or the same in functionality to the interface
elements described above in connection with the full view
mode illustrated in FIGS. 6 A-6G. In particular, a plurality of
selectable options may be presented via interface elements
730 (e.g., interface elements 730a-c) and field descriptor
(e.g., an indicator of the subject matter of the active field, an
excerpt from the standard content narrative, or other descrip-
tion that allows the user to understand the nature of the
content to be provided to the respective variable field) may
be provided via interface element 740 for the active field. As
discussed above, the active field in the “quick-view” mode
may be presented differently using an indicator 780, which
may include any type of visual indicator including, but not
limited to, bracketing, different colored text, emphasis such
as highlighting, shading, different font or font sized, bolding,
underline, etc., or any other mechanism that identifies the
active field. The user may select which variable field to make

Dec. 6, 2018

active using interface elements 750 (e.g., back/previous
arrow 750a and forward/next arrow 7504), or using any
other suitable means (e.g., mouse click, speech, keyboard
entry, etc.).

[0089] According to some embodiments, links 710 (e.g.,
links 710a-g) corresponding to respective variable fields are
provided that allows the user to quickly link to the surround-
ing standard content if the user needs further context to
populate the respective variable field. The corresponding
link may present the corresponding text to the user, or it may
switch the user to a full-view mode in which the standard
content is displayed in conjunction with the variable fields
(e.g., as illustrated in FIGS. 6A-6G), may make the corre-
sponding variable field active in the new view. In this way,
the user may quickly view and insert content into the
variable fields, and may also view the accompanying stan-
dard content, if needed, by using the corresponding link 710.
According to some embodiments, the link may instead be, or
may display when selected, a brief excerpt from the standard
content to provide some measure of context to the user,
while avoiding displaying the full standard content narra-
tive. According to some embodiments, links 710 may be, or
link to, other descriptive text that differs from the standard
content, but that provides some context to the user regarding
the corresponding variable field.

[0090] It should be appreciated that the variable fields in
the quick-view mode may be displayed in other ways, such
as in a table, or may be grouped into categories (e.g., all like
variable fields may be grouped together and, according to
some embodiments, may all be populated with the same
content in response to the user selecting content for one of
the variable fields in the group). In this manner, a quick-view
mode may further facilitate relatively quick and easy docu-
menting of a patient encounter, allowing the user to stream-
line entry of content into the variable fields while still
allowing the user to access the relevant context of the
standard content (e.g., narrative) as needed. However, a
quick-view mode is not a requirement and, in some embodi-
ments, aspects of the full-view mode (e.g., as illustrated in
FIGS. 6A-6G) and the quick-view mode (e.g., as illustrated
in FIG. 7) may be combined to facilitate efficient completion
of medical reports and to provide a more time and cost
effective approach to medical documentation that reduces
the potential for human error.

[0091] It should be appreciated that documenting a patient
encounter via smart medical document techniques describe
herein does not require a transcriptionist to be involved, as
the user (e.g., a medical professional) can provide the
needed input without having to dictate substantial amounts
of information and, in many cases, without needing to
dictate at all (depending on the preferences of the user).
Thus, using one or any combination of the smart medical
documentation techniques described herein facilitates reduc-
ing the time, cost and the frequency of errors in documenting
a patient encounter with respect to conventional medical
documentation processes and workflows.

[0092] The terms “electronic document” and “smart medi-
cal document” are used interchangeably throughout, and
should be understood as representing any document gener-
ated by the system to be reviewed, processed, filled or
otherwise used by a user using techniques described herein.
The terms “text string” or “document text” are also used
interchangeably throughout, and should be understood as
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representing any series of characters, including spaces, and
can comprise multiple words in some embodiments.
[0093] Similarly, filling a variable field may refer to any
means for associating a text string with the variable field. In
some embodiments, the variable field may be filled by
inserting the text string into the variable field on the display.
However, a visual representation of the filling of the variable
field is not necessary; in some embodiments the system may
not display the filling of the variable field. For example, the
text string may replace the variable field within the elec-
tronic document. In some embodiments, the system may
leave the variable field in the electronic document, linked to
the text string, while replacing it with the text string for
display.

[0094] An illustrative implementation of a computer sys-
tem 800 that may be used to perform any of the smart
medical documentation techniques described herein is
shown in FIG. 8. The computer system 800 may include one
or more processors 810 and one or more non-transitory
computer-readable storage media or storage devices (e.g.,
memory 820 and one or more non-volatile storage media
830). The processor 810 may control writing data to and
reading data from the memory 820 and the non-volatile
storage device 830 in any suitable manner, as the aspects of
the invention described herein are not limited in this respect.
To perform the functionality and/or techniques described
herein, the processor 810 may execute one or more instruc-
tions stored in one or more computer-readable storage media
(e.g., the memory 820, storage media, etc.), which may serve
as non-transitory computer-readable storage media storing
instructions for execution by the processor 810.

[0095] In connection with techniques for smart medical
documentation described herein, code used to, for example,
populating a template with standard content and variable
fields, providing a user interface to facilitate a medical
professional completing a medical report, or any other
technique described herein, may be stored on one or more
computer-readable storage media of computer system 800.
Processor 810 may execute any such code to provide any of
the medical documentation described herein. Any other
software, programs or instructions described herein may
also be stored and executed by computer system 800. It will
be appreciated that computer code may be applied to any
aspects of methods and techniques described herein.
[0096] Various inventive concepts may be embodied as at
least one non-transitory computer readable storage medium
(e.g., a computer memory, one or more floppy discs, com-
pact discs, optical discs, magnetic tapes, flash memories,
circuit configurations in Field Programmable Gate Arrays or
other semiconductor devices, etc.) or a computer readable
storage device encoded with one or more programs that,
when executed on one or more computers or other proces-
sors, implement some of the various embodiments of the
present invention. The non-transitory computer-readable
medium or media may be transportable, such that the
program or programs stored thereon may be loaded onto any
computer resource to implement various aspects of the
present invention as discussed above.

[0097] The terms “program,” “software,” and/or “applica-
tion” are used herein in a generic sense to refer to any type
of computer code or set of computer-executable instructions
that can be employed to program a computer or other
processor to implement various aspects of embodiments as
discussed above. Additionally, it should be appreciated that
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according to one aspect, one or more computer programs
that when executed perform methods of one or more
embodiments described herein need not reside on a single
computer or processor, but may be distributed in a modular
fashion among different computers or processors to imple-
ment various aspects of the present invention.

[0098] Processor-executable instructions may be in many
forms, such as program modules, executed by one or more
computers or other devices. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc., that perform particular tasks or implement par-
ticular abstract data types. Typically, the functionality of the
program modules may be combined or distributed as desired
in various embodiments.

[0099] Also, data structures may be stored in one or more
non-transitory computer-readable storage media in any suit-
able form. For simplicity of illustration, data structures may
be shown to have fields that are related through location in
the data structure. Such relationships may likewise be
achieved by assigning storage for the fields with locations in
a non-transitory computer-readable medium that convey
relationship between the fields. However, any suitable
mechanism may be used to establish relationships among
information in fields of a data structure, including through
the use of pointers, tags or other mechanisms that establish
relationships among data elements.

[0100] Also, various inventive concepts may be embodied
as one or more processes, of which multiple examples have
been provided. The acts performed as part of each process
may be ordered in any suitable way. Accordingly, embodi-
ments may be constructed in which acts are performed in an
order different than illustrated, which may include perform-
ing some acts concurrently, even though shown as sequential
acts in illustrative embodiments.

[0101] All definitions, as defined and used herein, should
be understood to control over dictionary definitions, and/or
ordinary meanings of the defined terms.

[0102] As used herein in the specification and in the
claims, the phrase “at least one,” in reference to a list of one
or more elements, should be understood to mean at least one
element selected from any one or more of the elements in the
list of elements, but not necessarily including at least one of
each and every element specifically listed within the list of
elements and not excluding any combinations of elements in
the list of elements. This definition also allows that elements
may optionally be present other than the elements specifi-
cally identified within the list of elements to which the
phrase “at least one” refers, whether related or unrelated to
those elements specifically identified. Thus, as a non-limit-
ing example, “at least one of A and B” (or, equivalently, “at
least one of A or B,” or, equivalently “at least one of A and/or
B”) can refer, in one embodiment, to at least one, optionally
including more than one, A, with no B present (and option-
ally including elements other than B); in another embodi-
ment, to at least one, optionally including more than one, B,
with no A present (and optionally including elements other
than A); in yet another embodiment, to at least one, option-
ally including more than one, A, and at least one, optionally
including more than one, B (and optionally including other
elements); etc.

[0103] The phrase “and/or,” as used herein in the speci-
fication and in the claims, should be understood to mean
“either or both” of the elements so conjoined, i.e., elements
that are conjunctively present in some cases and disjunc-
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tively present in other cases. Multiple elements listed with
“and/or” should be construed in the same fashion, i.e., “one
or more” of the elements so conjoined. Other elements may
optionally be present other than the elements specifically
identified by the “and/or” clause, whether related or unre-
lated to those elements specifically identified. Thus, as a
non-limiting example, a reference to “A and/or B”, when
used in conjunction with open-ended language such as
“comprising” can refer, in one embodiment, to A only
(optionally including elements other than B); in another
embodiment, to B only (optionally including elements other
than A); in yet another embodiment, to both A and B
(optionally including other elements); etc.
[0104] Use of ordinal terms such as “first,” “second,”
“third,” etc., in the claims to modify a claim element does
not by itself connote any priority, precedence, or order of
one claim element over another or the temporal order in
which acts of a method are performed. Such terms are used
merely as labels to distinguish one claim element having a
certain name from another element having a same name (but
for use of the ordinal term).
[0105] The phraseology and terminology used herein is for
the purpose of description and should not be regarded as
limiting. The use of “including,” “comprising,” “having,”
“containing”, “involving”, and variations thereof, is meant
to encompass the items listed thereafter and additional
items.
[0106] Having described several embodiments of the tech-
niques described herein in detail, various modifications, and
improvements will readily occur to those skilled in the art.
Such modifications and improvements are intended to be
within the spirit and scope of the disclosure. Accordingly,
the foregoing description is by way of example only, and is
not intended as limiting. The techniques are limited only as
defined by the following claims and the equivalents thereto.
What is claimed is:
1. A system for producing documentation, the system
comprising:
an electronic display;
at least one storage medium storing processor-executable
instructions;
at least one processor capable of accessing the at least one
storage medium, wherein when the processor-execut-
able instructions are executed by the at least one
processor, the at least one processor is configured to
perform:
populating an electronic document with a template
comprising standard content and a plurality of vari-
able fields, each of the plurality of variable fields
having an associated plurality of selectable options
that indicate respective content to be inserted into the
respective variable field upon selection of the respec-
tive selectable option;
displaying the populated electronic document to a user
via the electronic display;
in response to a first variable field of the plurality of
variable fields in the displayed electronic document
becoming active, displaying to the user via the
electronic display the associated plurality of select-
able options; and
in response to the user selecting one of the plurality of
displayed selectable options, inserting into the first
variable field the respective content indicated by the
displayed selectable option selected by the user.

2 <

Dec. 6, 2018

2. The system of claim 1, wherein the at least one
processor is configured to perform displaying, for each of
the plurality of displayed selectable options, a respective
text string indicating the content to be inserted into the first
variable field upon selection of the respective selectable
option, wherein the respective text string is different from
the content.

3. The system of claim 1, wherein the at least one
processor is configured to perform displaying the plurality of
selectable options corresponding to the first variable field via
interface elements, selectable by touch, in a display area
delineated from the display are for the plurality of variable
fields.

4. The system of claim 1, wherein the at least one
processor is configured to display the plurality of variable
fields within the standard content.

5. The system of claim 1, wherein the at least one
processor is configured to display the plurality of variable
fields as a list separate from the standard content.

6. The system of claim 5, wherein the at least one
processor is configured to display a link in associated with
each of the plurality of variable fields, each link providing
context for the associated variable field when selected.

7. The system of claim 6, wherein each link displays
corresponding standard content to provide context for the
associated variable field when selected.

8. The system of claim 7, wherein each link displays the
associated variable field within the standard content to
provide context for the associated variable field when
selected.

9. The system of claim 1, wherein the at least one
processor is configured to automatically populate at least
one of the plurality of variable fields with default content.

10. The system of claim 9, wherein the at least one
processor is configured to determine the default content to
populate at least one of the plurality of variable fields by
automatically selecting content indicated by one of the
plurality of selectable options associated with the at least
one of the plurality of variable fields.

11. The system of claim 9, wherein the at least one
processor is configured to determine the default content to
populate at least one of the plurality of variable fields
accessing at least one patient record.

12. The system of claim 9, wherein the at least one
processor is configured to determine the default content to
populate at least one of the plurality of variable fields by
using as the default content, content selected by the user to
be inserted into at least one other variable field.

13. The system of claim 9, wherein the at least one
processor is configured to determine the default content to
populate at least one of the plurality of variable fields based
on content selected by the user to be inserted into at least one
other variable field.

14. The system of claim 9, wherein the at least one
processor is configured to determine the default content to
populate at least one of the plurality of variable fields based
on past performance by and/or preferences of the user.

15. The system of claim 1, wherein the electronic docu-
ment is a medical report documenting a patient encounter,
and wherein the at least one processor is configured to, in
response to the user selecting one of the plurality of dis-
played selectable options associated with the first variable
field, annotate the first variable field with medical coding
information.

Whatfix Inc.  Exhibit 1022

Page 29



US 2018/0349556 Al

16. The system of claim 15, wherein the at least one
processor is configured to, in response to the user selecting
one of the plurality of displayed selectable options associ-
ated with the first variable field, annotate the first variable
field with one or more medical codes.

17. The system of claim 1, wherein the at least one
processor is configured to display an interface element that
allows the user to provide input via speech.

18. The system of claim 1, wherein the at least one
processor is configured to display the standard content,
variable fields that have been populated and variable fields
that have not been populated differently from one another.

19. The system of claim 18, wherein the at least one
processor is configured to include in the display of each
variable field that has not been populated a description of the
respective variable field.

20. The system of claim 1, wherein the storage medium
stores a plurality of templates, each of the plurality of
templates associated with a corresponding type of patient
encounter and each comprising standard content providing
narrative corresponding to the type of patient encounter and
a plurality of variable fields associated with a respective
plurality of selectable options indicating respective content
that can be inserted into the associated variable field.

21. At least one non-transitory processor-readable storage
medium storing processor-executable instructions that,
when executed, perform a method comprising:

populating an electronic document with a template com-
prising standard content and a plurality of variable
fields, each of the plurality of variable fields having an
associated plurality of selectable options that indicate
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respective content to be inserted into the respective
variable field upon selection of the respective selectable
option;

displaying the populated electronic document to a user via
the electronic display;

in response to a first variable field of the one or more
variable fields in the displayed electronic document
becoming active, displaying to the user via the elec-
tronic display the associated plurality of selectable
options; and

in response to the user selecting one of the plurality of
displayed selectable options, inserting into the first
variable field the respective content indicated by the
displayed selectable option selected by the user.

22. A method comprising:

populating an electronic document with a template com-
prising standard content and a plurality of variable
fields, each of the plurality of variable fields having an
associated plurality of selectable options that indicate
respective content to be inserted into the respective
variable field upon selection of the respective selectable
option;

displaying the populated electronic document to a user via
the electronic display;

in response to a first variable field of the plurality of
variable fields in the displayed electronic document
becoming active, displaying to the user via the elec-
tronic display the associated plurality of selectable
options; and

in response to the user selecting one of the plurality of
displayed selectable options, inserting into the first
variable field the respective content indicated by the
displayed selectable option selected by the user.
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