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FIG.18
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1
ARTIFICIAL INTELLIGENCE EXPERT
SYSTEM

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

Any and all applications for which a foreign or domestic
priority claim is identified in the Application Data Sheet as
filed with the present application are hereby incorporated by
reference under 37 CFR 1.57.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention is related to content selection and
access.

Description of the Related Art

An expert system may be configured to solve complex
problems in a particular domain by reasoning about knowl-
edge. An expert system typically includes an inference
engine, a knowledge base, and a user interface. The knowl-
edge base may include domain specific knowledge, facts and
rules. The inference engine may apply the rules to the known
facts to deduce new facts and provide solutions.

SUMMARY

The following presents a simplified summary of one or
more aspects in order to provide a basic understanding of
such aspects. This summary is not an extensive overview of
all contemplated aspects, and is intended to neither identify
key or critical elements of all aspects nor delineate the scope
of any or all aspects. Its sole purpose is to present some
concepts of one or more aspects in a simplified form as a
prelude to the more detailed description that is presented
later.

An aspect of the disclosure relates to systems and meth-
ods that access over a network a set of codes and respective
code descriptions from a first data store. Course data for
courses is accessed over a network from a second data store.
Code descriptions and course data are compared, and the
comparison is used to generate a mapping of courses to
codes. The network interface is used to access codes asso-
ciated with patient records for a plurality of patients from an
electronic medical record system associated with a medical
service provider. Relevancy values are calculated for codes
using the codes associated with patient records. The calcu-
lated relevancy values and the accessed mapping of courses
to codes are used to generate a first ranked presentation of
recommended courses. A course selection is detected.
Optionally, using the selection, a second ranked presentation
of recommended courses is generated by a learning engine
with updated learning engine weights.

An aspect of the disclosure relates to systems and meth-
ods that access over a network a set of codes and respective
code descriptions from a first data store. Course data for
courses is accessed over a network from a second data store.
Code descriptions and course data are compared, and the
comparison is used to generate a mapping of courses to
codes. The network interface is used to access codes asso-
ciated with records for a plurality of entities from a record
system associated with a service provider. Relevancy values
are calculated for codes using the codes associated with the
records. The calculated relevancy values and the accessed
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mapping of courses to codes are used to generate a first
presentation of recommended courses. A course selection is
detected. Optionally, using the selection, a ranked presen-
tation of recommended courses is generated by a learning
engine with updated learning engine weights.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A illustrates an example architecture.

FIG. 1B illustrates an example data flow.

FIGS. 2-6 illustrate example processes.

FIGS. 7-27 illustrate example user interfaces.

While each of the drawing figures illustrates a particular
aspect for purposes of illustrating a clear example, other
embodiments may omit, add to, reorder, and/or modify any
of the elements shown in the drawing figures. For purposes
of illustrating clear examples, one or more figures may be
described with reference to one or more other figures, but
using the particular arrangement illustrated in the one or
more other figures is not required in other embodiments.

DETAILED DESCRIPTION

An aspect of this disclosure relates to technology solu-
tions for a comprehensive system to securely, seamlessly,
and transparently connect users with content. An aspect of
this disclosure relates to an optional learning engine that
generates recommendation for users having different func-
tions and interests utilizing information obtained or inferred
from electronic records systems.

For example, the users may include hospitals, payers,
medical directors, pharmaceutical companies, disease man-
agement companies, physicians, patients, and content pro-
viders, and the electronic records systems may include an
electronic health record (EHR) system and/or a patient
health portal. By way of further example, the content
provided by content providers may include continuing medi-
cal education (CME) courses, continuation legal education
(CLE), Continuing Professional Education (CPE) courses,
Massive Open Online Courses (MOOC), or the like.

Optionally, an artificial intelligence engine may be uti-
lized that identifies and selects content, such as CME
courses, from one or more content providers for a user, such
as a doctor or other medical professional, from patient data
and/or other data in associated electronic records, such as
EMR (electronic medical records). The selected courses
(which may include meetings and conventions that present
educational material) may be presented as a curated list of
education courses that may optionally be unique to that user
or unique to a set of users having similar characteristics.

By way of further example, the user may be a patient. A
artificial intelligence engine may be utilized that identifies
and selects, for the patient, patient education content from
one or more content providers, from data associated with the
patient. For example, the patient data may include a patient
problem or complaint list, patient medications, patient lab
test results, scheduled patient lab tests, previously and/or
future scheduled appointments with physicians, and/or other
data. The identified patient education content may be iden-
tified and/or presented to the patient during an appointment
or other encounter with a medical service provider.

A recommendation system, which may include the learn-
ing engine, may provide an ecosystem for recurring educa-
tion directives that enables web-based implementations, app
based implementations, software tools for course enroll-
ment, control and administration, and opportunities for
additional services and revenues.
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To provide background as to the need to find a techno-
logical solution to provide an efficient technique for identi-
fying content suitable for a user, the 2015 professional
medical education market is estimated to have encompassed
26 million course interactions between physicians and other
health care professionals with CME courses. During this
period of time, medical education publishers invested an
estimated $2.4B to produce and deliver CME courses. In
addition, patient education programs created for the millions
of patients that access the healthcare network are expected
to increase with the implementation of the Centers for
Medicare & Medicaid Services (CMS) “meaningful-use”
criteria (mandating patient education connectivity at the
point-of-care).

However, conventional approaches fail to deliver such
content utilizing EMR systems (sometimes referred to as
EHR systems) or patient portals, and fail to provide an
adequate tool to generate a custom course list for a medical
service provider based at least in part on the provider’s EMR
patient population data. The conventional approach has the
physician seeking out required CME from various sources of
print and digital material in a time consuming, scattershot
approach. The recommendation system disclosed herein
offers solutions to create a distribution channel for education
materials that are personalized for that physician and option-
ally delivered through their EMR. Conventionally, the medi-
cal provider’s adoption of EMR workflow is in place, but an
EMR embedded solution for distribution of education is
lacking.

Thus, aspects of the disclosure relate to the surprising,
unexpected, and unconventional use of EMR systems and
user interfaces to provide access to personalized education
content for medical service providers and/or patients. Fur-
ther, the use of EMR systems and user interfaces provides an
efficient channel to provide access to educational content
recommendations, as medical service provides spend an
increasing amount of time in front of such EMR user
interfaces during their clinical work day.

Increasingly, access to clinical professionals during their
office hours has become more limited. As more patients
enter the healthcare system and as reimbursement models
are focusing more on value and less on volume, doctors are
ever more time constrained. Medical providers’ engagement
with EMR systems has increased to the point where some
medical providers may spend more time in front of an EMR
system display than they spend with their patients.

Publishers (or other providers) of CME courses, live
meetings, or webinars would benefit from content distribu-
tion channels that reach a suitable practicing physician.

The physician’s EMR system is where their patient data
“lives,” and so the provider’s practice routine and their
point-of-care encounter with their patient is today closely
tied to the provider’s access to their EMR. An aspect of the
disclosure relates to a recommendation system that uses the
EMR data to build a custom list of patient education
programs for the medical provider. These targeted patient
programs are optionally presented to the provider on the
EMR screen during the patient encounter and/or to the
patient via a patient portal user interface.

The recommendation system may execute or participate
in processes, including mapping processes, enrollment pro-
cesses, tracking processes, and/or reporting processes.

The delivery and recommendation of education material
to other professionals with similar regulatory reporting
requirements or education needs in the fields of law,
accounting, engineering, pharmacy, and/or the like may also
be provided using the systems and processes described
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herein. However, for the sake of clarity, the examples herein
illustrate the application of the system to the recommenda-
tion of medical service provider courses and patient pro-
grams.

A variety of sets of codes have been developed to nor-
malize and standardize medical nomenclature. A mapping
process may map such codes to education content. The
codes and code mapping may be used in selecting and/or
recommending content. For example, some or all of the
following codes and/or other codes may be analyzed and
mapped to medical educational content (e.g., CME courses,
live meetings, webinars, etc.):

ICD10 (International Classification of Disease);

CPT (Current Procedural Terminology);

MESH—Medical subject headings a
vocabulary for medical subjects;

NDC (National Drug Code);

HCPCS (Healthcare Common Procedure Codes which
may be used with CPT (Current Procedural Terminol-
ogy) codes to describe services outside of a physician’s
office);

LOINC (Logical Observation Identifiers Names and
Code);

SNOWMED (Systematized Nomenclature of Medicine
which provides codes, terms, synonyms and definitions
which cover anatomy, diseases, findings, procedures,
and the like).

An illustrative example of the mapping process in the

context of CME courses will now be described.

Physician-EHR interactions may be captured by a code or
set of codes. For example, when the patient comes in for a
physician appointment with a fever and rash, an initial
diagnosis may be made of the patient’s condition, and the
encounter may be captured using one or more codes, such as
one or more of the approximately 70,000 ICD10 (Interna-
tional Classification of Disease) codes. To confirm the
diagnosis, the patient’s blood may be drawn and a lab test
may be run on the blood specimen, which may be captured
in one or more of approximately LOINC (Logical Obser-
vation Identifiers Names and Code) codes. To confirm the
diagnosis, the physician may order an abscess be removed
and pathology completed on tissue around the rash, which
may be captured using one or more of approximately 68,000
CPT (Current Procedural Terminology) codes. To relieve the
pain and rash, the physician may order a drug, which is
captured using one or more of approximately 100,000 NDC
(National Drug Code) codes.

A relation may be determined between a given CME
course and one or more of the foregoing codes and/or other
codes. By way of illustrative example, a course about Lyme
disease may be linked to corresponding codes for diagnosis,
lab testing and drug therapy for Lyme disease. Disadvanta-
geously, conventional systems fail provide a map between
such codes and CME courses. By contrast, an aspect of this
disclosure provides a mapping of codes with course content,
which may be utilized to select and recommend courses to
medical service providers and patients. Thus, with such a
map, courses may be selected and targeted to a physician or
other consumer of educational material based on the con-
sumer’s clinical practice patterns, providing value to such
educational material consumer, as well as to publishers of
such educational material whose content is more accurately
targeted. As part of the mapping process, course identifiers
may be stored in association with one or clinical codes,
thereby tagging the course with relevant codes.

Once a course is tagged with clinical codes, the course can
be matched with a physician through the physician’s EMR

standardized
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patient data set. For example, if the physician has a number
of patients with Lyme Disease, then the diagnosis code(s),
lab code(s), and drug code(s) associated with Lyme Disease
will be prevalent in the EMR data for the physician’s
patients. The physician’s EMR patient data set may be
searched, and each code may be enumerated. Optionally, the
enumeration may be limited to a specified time period, such
as the previous 24 or 48 months to better identify the types
of diseases or other medical condition’s the physician is
currently treating. Using the enumeration of codes, it may be
determined that the physician’s practice involves treatment
of Lyme Disease, and so courses about Lyme Disease may
then be selected and corresponding recommendations pre-
sented to the physician as these courses are targeted to the
physician’s practice profile.

The process of building a targeted list of CME courses for
a physician may be performed using some or all of the states
discussed below. More detail on the example process is
described with reference to FIG. 1A. The process may be
performed using the disclosed recommendation system. The
distributed network system better ensures that up to date
course and program information is utilized by the recom-
mendation system. Further, the distributed network system
may reduce the hardware resources that would otherwise be
needed by the recommendation system.

The recommendation system may tag courses with codes.
For example, the system may perform a free text keyword
search of course-related data (e.g., course title, abstract,
summary, tags, content of the course itself, etc.) and of
code-related information, perform comparisons, and identify
matches. If course data is identified that matches code-
related information, an association between the correspond-
ing course and code may be stored to provide a course-to-
code mapping. By way of illustrative example, a course
abstract or other related course text may be accessed and, in
addition, code descriptions may be accessed that describe
the code and its clinical context (e.g., code 250.20 may be
associated with the description: “Diabetes with hyperosmo-
larity, type II or unspecified type, not stated as uncon-
trolled”). The process may attempt to find keyword matches
between the course abstract or other related course text, and
the code descriptions.

Optionally, machine learning is utilized to aid in the
generation of course recommendations. For example,
machine learning may be used to observe the physician-
course selection relationships in order to create analytics that
can be used to recommend additional courses to that phy-
sician.

By way of illustration, an artificial intelligence engine
employing machine learning may be utilized to determine an
optimum or enhanced recommendation of courses for con-
tent consumers. For example, the artificial intelligence
engine may vary course recommendations made to similar
consumers (e.g., physicians with the same or similar practice
profiles) and learn which recommendations for a given
practice profile-type tends to result in the highest likelihood
that the consumer (e.g., physician) will select and consume
the recommended course content.

The inputs to the learning engine may include some or all
of the historical access of content from a given user or set of
users (e.g., those physicians with similar practice profiles).
The artificial intelligence engine may be configured to
identify correlations between the input information and the
user’s historical responses to course recommendations (e.g.,
clicks on link to recommended courses to view additional
information regarding the recommended courses, purchases
of recommended courses, actual consumption of recom-
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mended courses (e.g., view of a course video file, reading of
a course document, etc.), etc.). The correlations may then be
used in performing predictive analytics to determine how a
user will respond to various future course recommendations.

The learning engine may comprise a neural network. The
neural network may include one or more convolutional
layers, pooling layers and fully connected layers. The neural
network may include one or more layers of one or more
nodes. A given node may input one or more items of
information, such as a user’s historical responses to course
recommendations (e.g., clicks on link to recommended
courses to view additional information regarding the rec-
ommended courses, purchases of recommended courses,
actual consumption of recommended courses (e.g., view of
a course video file, reading of a course document, etc.), etc.).
The node may differently weight various inputs. The
weighted inputs may be summed and a function may be
applied to the summed weighted inputs to generate a pre-
diction as to a user’s response to a given course recommen-
dation. The prediction may be compared to the user’s actual
historical response. If there is a difference, the difference
constitutes a prediction error. The weights may be adjusted
using back propagation, and the prediction may be per-
formed again to determine if the error has decreased or
increased. The weights may be repeatedly adjusted until the
error cannot be reduced any further. A gradient descent
process may be utilized to reduce the error.

As will be described, a physician’s profile may be mapped
to one or more courses. For example, a physician’s profile
may be generated by accessing and examining the physi-
cian’s patient population data set that dynamically exists in
the physician’s EMR dataset. For example, the system may
compile profiles of the physician’s patient demographics
(e.g., age, gender, residential address, profession, income,
etc.). In addition, the system may parse the patient codes and
determine i) volume of codes; ii) frequency of a given
unique code; and/or iii) the respective dates when the codes
were added to the EMR dataset. Other code related data may
be examined as well (e.g., volume and/or frequency of codes
for each library of code (ICD10, MESH, CPT, NDC,
HCPCS, LOINC, SNOWMED, etc.)).

The variables of volume, frequency and/or date (where
the variables may be assigned different weights) are then
used to calculate for a relevance value for a given code,
where the relevance value may be based on a combination
of the weighted values of each variable. By way of illustra-
tive example, Code 123 may have a quantity of occurrences
in the physician’s EMR that is greater than the quantity of
occurrences for Code 456, and therefore the process may
determine that Code 123 has a higher relevance score based
on volume. By way of further illustrative example, Code 789
might have been recorded into the physician’s EMR with a
higher frequency value over a recent time period (e.g., over
a specified time period, such as the last 6 months, last 12
months, last 24 months, or other specified time period) and
thus be assigned a higher relevance score than Code 012
which may have the same frequency value overall, but a
lower frequency value over the specified recent time period
(e.g., where Code 012 may not have been logged into the
EMR over the past 24 months).

The code relevance score may optionally be calculated
using the following example formula:

Relevance value=Wvf,(Volume),, + . . . +Iv,f,(Vol-
ume),,,,+Wyf(Frequency),, + . . . +Wi;f(Fre-
quency),pn.
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Where:

Wv, is the volume weight for time period 1 (tp1)

Wv,, is the volume weight for time period n (tpn)

f, is a volume function

W, is the frequency weight for time period 1 (tp1)

W,,, is the frequency weight for time period n (tpn)

f,is a frequency function

The calculated relevancy scores for corresponding codes
may be ranked. For example, rankings can be generated for
one or more of the following codes: ICD10, MESH, CPT,
NDC, HCPCS, LOINC, SNOWMED, and/or other codes.
Optionally, codes satisfying certain criteria (e.g., ranked
within the top codes, such as within a threshold of the top
ranked code (e.g., top 10, top 20, top 30, etc.)) may be
identified and selected to define/represent the physician’s
practice profile. Optionally, the code rankings and/or rel-
evancy scores may also be used to detect recent trends in
which codes are added to the physician’s EMR to identify
current clinical encounters that indicate the physician’s
contemporary practice pattern. Optionally, the code rankings
and/or relevancy scores for multiple physicians within a
defined geographical area or across multiple geographical
areas may be used to identify an increase or decrease in a
health state or condition (e.g., a disease, obesity, accidents,
etc.) across large populations of patients.

Optionally, the recommendation system is architected to
be agnostic as to which EMR vendor chooses to offer the
physician access to the curated list of CME courses. APIs are
optionally provided that enable the system software to
access and input EMR data and physician practice profile
data and generate and return a curated list of recommended
courses to the EMR vendor for presentation to physicians
within the vendor’s EMR user interfaces (UI)/user experi-
ences (UX).

Thus, the recommendation system may run a database,
mapping courses to codes, against the codes from the
physician’s practice profile to build a customized list of
matching CME courses which may be unique to that phy-
sician. As will be described, the customized list of matching
CME courses may be further refined.

The system may score each course-profile match and
generate a relevance score for a given match. The system
may optionally the list of matching courses using the cor-
responding relevance scores.

Physicians can aid in the increase in course recommen-
dation accuracy by adding preferences. For example, option-
ally, the relevance score may be calculated using preferences
expressly submitted by a user, such as a physician. By way
of illustration, a user preference interface, such as at that
illustrated in FIG. 9, may be provided for display on a user’s
terminal that enables the user to specific preferences for
course subject matter, publication date range for course,
course presentation type (e.g., in person, live over a network,
downloadable video/audio, audio-only, audio and printed
materials, text/still images, etc.). The specified user prefer-
ences may then be stored in a corresponding user record for
later use in generating course recommendations.

By way of illustrative example a user interface may be
provided that enables physician to indicate a preference for
courses that focus on a specific procedure code or drug code
as a way to improve the physician’s clinical competency.
The user interface may further enable the user to specify a
preferred location for live courses. For example, the user
interface may indicate a preference for live courses located
in San Francisco, Calif. The user interface may further
enable the user to specify a preferred presenter, a preferred
course provider, a preference for one or more course types
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(e.g., a video course, a text (article), a webinar course, live
courses, downloaded courses, streamed courses, courses
accessed via a dedicated or non-dedicated phone applica-
tion, computer application, etc.), a preference for a course
length (e.g., 30 minutes, 1 hour, etc.), a preference for
amount of learning credits received, a preferred maximum
course price, a preferred minimum course price, etc.
By filtering course recommendations based on user pref-
erences and the codes associated with the courses, the search
process for courses to recommend is reduced, and the
needed processing power is likewise reduced. Further, the
speed associated with identifying courses to recommend is
increased. In addition, the recommendation system may
eliminate courses from consideration if those courses fall
below a determined search relevance value (or threshold)
generated by the system generates. The process for gener-
ating relevance values for course selection is discussed in
greater detail elsewhere herein.
Thus, as similarly described elsewhere herein, the system
may perform some or all of the following:
map clinical codes to education courses for a consumer
(e.g., physician);

create a new or enhanced course record (a ‘smart’ course
record) as the result of the course being defined by
relevant clinical codes;

build a physician practice profile (e.g., by evaluating the

top or higher ranked codes in the physician’s EMR by
volume, code frequency, based on when codes were
entered into the EMR, and/or code trending data).

As discussed elsewhere herein, a relevancy value may be
generated from the evaluation that is specific to that course-
code relationship, and the relevancy value may be used to
rank matches. This relevancy value is returned by the current
search engine.

As noted above, there are several different standardized
medical code sets. Data sets may be generated and/or
accessed that identify relationships between code sets. The
recommendation system may look for relationships in clini-
cal data by ‘cross-walking’ a code. For example, a code for
a new test or other service may be determined to be similar
to an existing code for a similar test or service, or similar to
multiple existing codes, or a portion of an existing code. By
way of illustration, the process may cross-walk medication
therapy management (MTM) services to SNOMED CT
codes. By way of further example, the ICD-9 code 789.00
(Abdominal Pain, Unspecified Site) may be cross-walked to
the IC-10 codes: R10.0 (Acute Abdomen) and R10.9 (Un-
specified Abdominal Pain). For example, codes from differ-
ent code sets within a physician’s EMR that have been
identified as being directed to the same subject matter (e.g.,
via a cross-walk table) may be treated as the same code by
the system for purposed of generating a physician practice
profile or for generating a patient’s clinical profile. Thus,
these code databases are used to improve the relevance
scores of code matches to courses. The above results in a
database of codes mapped to courses. The unique courses-
mapped-to-codes database may be referred to herein as a
‘SmartCME’ database or data store.

The curated list of courses, generated by a recommenda-
tion algorithm, may be a dynamic list that may be changed
in response to the recommendation system determining
changes in the physician’s EMR. For example, the system
may update the list of recommended courses as patient codes
are added to the EMR and as time elapses (and hence certain
code entries have increasingly aged and may be assigned
lower weight as compared to more recently entered codes),
and as CME courses are added to and removed from the
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universe of CME courses. The recommendation process
may perform some or all of the following states in gener-
ating recommendations:
build a weighted term vector for a given course, with
common words (stop words) removed for natural lan-
guage processing (although optionally removing stop
words may be retained to facilitate phrase search).
Certain sections of the course that are more likely to be
indicative of the course content, may be weighted more
heavily that other portions. For example, a course title
may be more heavily weighted than a course descrip-
tion;
generate a query vector for a given code optionally using
“OR” operations on code description terms (and
optionally excluding stop words). Optionally, different
terms may be differently weighted,;
rank a code’s query vector (where a query vector may
include descriptive text and tags, code frequency, code
volume, code entry dates, and the like) against a course
term vector (where a course vector may include course
descriptive text and tags) to determine a score. This
results in a set of code scores for each course which
may be stored in a data store. Optionally, only the more
useful scores are stored for later access, such as those
with relatively higher scores (e.g., those with the top 10
(or other threshold)) and/or those for the more common
codes (e.g., those the 10 (or other threshold) most
common codes), to reduce memory requirements and to
speed up later mapping processes.
compute course relevance, at least in part, by multiplying
each code score for the course by the volume of that
code in the physician’s practice profile. The practice
profile may be reflected in the sum of codes in a
practice group by code (the count of times each code
was used). For example, the course relevance may be
calculated using the following formula:

CR=2_(i=0)"n ls_i*v i)

CR=course relevance

s_i=course score for code i

v_i=practice volume for code i

Optionally, courses from one or more course providers
may be recommended if they satisfy certain criteria. For
example, filters may first be applied to available courses to
generate a subset of courses. Optionally, the filters may
include some or all of the following: location for live
courses, preferred presenter(s), preferred course provider(s),
preferred course type(s) (e.g., a video course, a text (article),
a webinar course, live courses, downloaded courses,
streamed courses, courses accessed via an application (e.g.,
a dedicated phone app, desktop app, etc.), etc.), preferred
course length, preferred amount of learning credits, pre-
ferred maximum course price, preferred minimum course
price, etc. The filtered courses may be further down selected
by identifying those filtered courses having a score above a
determined relevance score threshold to better ensure only
courses with a high likelihood of relevancy to the physician
are recommended.

An example patient program/course recommendation pro-
cess will now be described. Certain aspects are similar to
that for the physician recommendation process, while other
aspects are specific to generating patient program/course
recommendations. Patient programs can also include clinical
trials or disease management programs, wherein opportuni-
ties for enrollment of the patient into a clinical trial or a
disease management program may be presented to the
patient.
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Many patient clinical encounters are captured by a code in
a physician’s EMR, where a physician (inclusive of staff)
will enter relevant codes for the patient into the EMR. The
following is an illustrative example of how the clinical codes
are utilized in a medical practice.

When a patient comes to a physician’s office with a fever
and rash, there is an initial diagnosis from the encounter that
is captured using an ICD10 (International Classification of
Disease) code. To confirm the diagnosis, the patient may be
asked to have blood drawn, and a lab test may be run on the
blood specimen, which may be captured using a LOINC
code. To confirm the diagnosis, the physician may order an
abscess be removed and pathology completed on tissue
around the rash, and such process may be captured using a
CPT (Current Procedural Terminology) code. To relieve the
pain and rash, the physician may order a drug, which may be
captured in an NDC (National Drug Code) code.

Many patient education programs may be related to at
least one of these codes, and often, many of these codes. As
an example, a patient program about Lyme disease may be
linked to the codes for diagnosis, lab testing and drug
therapy for Lyme disease. However, conventionally, an
adequate map does not exist between the codes and the
patient education programs. With such a map, the courses
would be more valuable to the physician, patient, and
publisher, as such a map enables relevant courses to be
identified and recommended. As described herein, the rec-
ommendation system may be configured to generate such a
map of codes to patient education programs.

Once a patient program is tagged with clinical codes, the
program can be matched with a patient through the physi-
cian’s EMR patient data set. For example, if a patient has
Lyme Disease, then the diagnosis/lab/drug codes associated
with Lyme Disease will be a part of that patient’s record in
the EMR dataset. Educational programs about Lyme Disease
targeted for that patient can then be presented to the patient
by their physician.

The process of building a targeted list of educational
programs for a patient may be performed using some or all
of the following process states:

the system tags patient educational programs with codes.

For example, the system may perform a free text
keyword search of patient-related program content
(e.g., program title, abstract, summary, tags, content of
the course itself, etc.) and of code-related information,
perform comparisons, and identify matches. If course
patient-related program content is identified that
matches code-related information, an association
between the corresponding program and code may be
stored to provide a course-to-code mapping. By way of
illustrative example, a program abstract or other related
program text may be accessed and, in addition, code
descriptions may be accessed that describes the code
and its clinical context. The process may attempt to find
keyword matches between the program abstract or
other related course text, and the code descriptions;
optionally, as similarly described above, machine learning
is utilized to aid in the generation of patient program
recommendations. The map between codes and pro-
grams may dynamically evolve. Machine learning may
be used to iterate through additional relationships
among the programs and codes, to improve the process
of how the recommendation system establishes the
nexus/relevance between the codes and programs;
datasets may be utilized that have identified relationships
between different code sets. Relationships in clinical
data may be identified by ‘cross-walking’ a code. These
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additional databases of codes are optionally used to
further describe the various types of code relationships
to enhance the relevance scores of code matches to
programs.

The foregoing process results in a database of codes
mapped to patient education programs. The unique program-
to-codes database may sometimes be referred to herein as
‘SmartPatientEd’ database.

The system may examine the patient dataset for a given
patient as it exists in the patient’s EMR. The system com-
piles a patient profile based on the patient (e.g., age, gender,
residential address, profession, income, etc.). In addition, the
system may parse the codes for the patient and determines
1) volume of codes; ii) frequency of a unique code; and/or iii)
date when the codes were added to the dataset.

These codes are captured to describe the patient profile.
The volume, frequency, and/or date variables may be used in
a formula to generate a relevance value from a combination
of the weighted values of each variable. A list of codes may
be built that describes not only the patient but also, option-
ally, the more recent trends in which codes are added to the
EMR as a way to identify current patient encounters that
indicate the patient’s contemporary health profile.

Optionally, the recommendation system is architected to
be agnostic as to which EMR vendor chooses to offer the
physician and/or patient access to the curated list of patient
education courses. APIs are optionally provided that enable
the system software to access and input EMR data and
patient profile data and generate and return a curated list of
recommended courses to the EMR vendor for presentation
to physicians within the vendor’s EMR wuser interfaces
(UI)/user experiences (UX) and/or to patients.

The system may run the ‘SmartPatientEd’ database
against the top codes (e.g., the top 10 codes or other
threshold of codes) from the patient profile to build a list of
courses. As the system evaluates the list of matches, the
system scores each match and generates a relevance score.
The process may then rank the list of programs based on
corresponding relevance scores.

“Relevance” may also informed by a user’s preference
information. A user interface is provided to allow end-user
the opportunity to refine the type of patient education
programs by indicating preferences. For example, a physi-
cian could set a preference for patient programs that focus on
a specific procedure code or drug code as a way to address
a specific patient population; they could indicate they prefer
programs be associated with their hospital, located in San
Francisco, Calif., etc.

Physicians can aid in the increase in program recommen-
dation accuracy by adding preferences. By way of illustra-
tive example, a user interface may be provided that enables
physician to indicate a preference for patient education
programs that focus on a specific procedure code or drug
code as a way to address a specific patient population. The
user interface may further enable the user to specify a
preference for patient programs associated with a hospital
where the physician has privileges. The user interface may
also enable the user to specify a preferred location for live
courses. For example, the user interface may indicate a
preference for live courses located in San Francisco, Calif.
The user interface may further enable the user to specify a
preferred presenter, a preferred course provider, a preference
for one or more course types (e.g., a video course, a text
(article), a webinar course, live courses, downloaded
courses, streamed courses, courses accessed via a dedicated
or non-dedicated phone application, a computer application,
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etc.), a preference for a course length (e.g., 30 minutes, 1
hour, etc.), a preferred maximum course price, a preferred
minimum course price, etc.

By filtering course recommendations based on prefer-
ences and the codes associated with the patient programs,
the search process for patient programs to recommend is
reduced, and the needed processing power is likewise
reduced. Further, the speed associated with identifying pro-
grams to recommend is increased. Still further, the recom-
mendation system may eliminate patient programs from
consideration if those courses fall below a determined search
relevance value (or threshold) generated by the system
generates. The process for generating relevance values for
patient programs selection is discussed in greater detail
elsewhere herein.

Thus, as similarly described elsewhere herein, the recom-
mendation system may perform some or all of the following:

map clinical codes to patient education programs for a

patient;

create a new or enhanced patient education program

record (a ‘smart’ program record) as the result of the
patient education program being defined by relevant
clinical codes;

build a patient profile (e.g., by evaluating the top or higher

ranked codes in the patient’s EMR by volume, code
frequency, based on when codes were entered into the
patient’s EMR, code trending data).

As discussed elsewhere herein, a relevancy value may be
generated from the evaluation that is specific to that pro-
gram-code relationship, and the relevancy value may be
used to rank matches.

The system may further improve determining the nexus
between codes and programs by analyzing how codes are
related to each other. As noted above, tables that ‘cross-
walk’ an NDC to a ICD10 code to identify relationships
between these codes may be utilized to further refine the
nexus and may be used to inform the matching process and
results. For example, codes from different code sets within
a patient’s EMR record that have been identified as being
directed to the same subject matter (e.g., via a cross-walk
table) may be treated as the same code by the system for
purposed of generating a patient’s clinical profile.

The curated list of patient programs, generated by a
recommendation algorithm, may be a dynamic list that may
be changed in response to the system determining changes
in the patient’s EMR. For example, the system may update
the list of recommended programs as patient codes are added
to the EMR and as time elapses (and hence certain code
entries have increasingly aged and may be assigned lower
weight as compared to more recently entered codes), and as
patient programs are added to and removed from the uni-
verse of patient programs.

A given patient program may be provided to a patient via
one or more channels using one or more media types. For
example, a program may be provided to a patient terminal
(e.g., a laptop, desktop, mobile phone, tablet, etc.) over the
Internet as a downloaded file, via streaming, via email, via
a short messaging service message, as a printed documents,
or otherwise. The system can track a patient’s access of
and/or consumption of program and report such access
and/or consumption to the patient’s physician (e.g., via a
reporting mechanism discussed herein).

Optionally, the physician may be provided with a list of
the physician’s recommend courses using a different inter-
face than that used to present programs recommended for
the physician’s patients. For example, the physician may
view courses (e.g., CME courses) recommended for the
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physician by accessing a corresponding control, such as a
“CME Update” tab or section of the physician’s EMR portal.
The recommended patient programs for a given patient may
be displayed to the physician when accessing the patient’s
unique record (EMR). The user interface presenting the
recommended patient programs may enable the physician to
select one or more of the programs (e.g., via respective links,
checkboxes, or otherwise). The selection may be stored in
memory and may be communicated to the patient (e.g., via
an electronic communication, such as an email, short mes-
saging service, application, web portal, or the like; and/or
via directly by the physician when meeting with the patient).

A process for enrolling a physician in a course will now
be described.

As similarly discussed above, the list of recommended
CME courses may optionally be made available to the
physician by the physician’s EMR system via a course
listing interface in response to a user activating a corre-
sponding control, or automatically. The presented course
listing may include (or may include a link to) a course title,
presenter, user reviews, other course-related information
discussed herein, and/or a course preview, in the form of a
textual and/or video synopsis/abstract of the course, without
leaving the EMR interface. A link may be provided, which,
when activated, causes the access and presentation of addi-
tional detail on the course (e.g., credits offered, cost, avail-
able dates/times, etc.). The additional detail may be pre-
sented within the EMR system environment or outside of the
EMR system environment (e.g., by accessing, using a
browser, a URL associated with the course provider web-
site).

A given course listing or course detail user interface may
be presented in association with a course enrolment control.
Activation of the control may cause an enrollment interface
to be presented via which the user can register for and
optionally pay for the course. The enrollment interface may
be provided by the EMR system or may be hosted by, and
provided by the course provider’s online site. For example,
a given course enrollment control may be associated with a
URL to the enrollment user interface (e.g., hosted by the
course provider’s system), where activation of the enroll-
ment control may navigate the physician’s terminal to the
corresponding enrollment user interface.

The recommendation system may transmit certain data
elements to the course provider system (e.g., via an API) to
assist in completing the physician enrollment form, and to
validate that the recommendation system navigated the
physician to the course provider site. Once the physician
enrollment is completed by the provider system, and the
enrollment information stored (e.g., the name of the physi-
cian, the course the physician enrolled in, the course date/
time, payment information, etc.), the provider system may
transmit an enrollment confirmation to the EMR system,
optionally with a calendar message (e.g., including course
name, date, time, location, etc.). The EMR system may add
a calendar entry to the physician’s calendar (which may be
accessible via the EHR portal, or which may be a third party
calendar application), which also may be used to cause alerts
to be generated and provided to the physician (e.g., via
pop-up notifications, audible notifications, short messaging
service messages, or otherwise).

The provider system may optionally determine and track
when the physician has completed a course (e.g., based on
the physician electronically signing into a course, streaming
a course, physically signing into a course, completing a
course test or questioner, or otherwise). Once the provider
system determines the course has been completed, the
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provider system may pass, over a network, a token to the
EMR system, indicating that a certificate is available to
certify that the physician has completed the course. Option-
ally, the provider system may automatically transmit the
certification (e.g., in the form of an electronic document
and/or code) to the recommendation system, which may
store the certificate in a certificate library associated with the
physician’s account. This certificate can be retrieved from
the certificate library by an authorized user of the physi-
cian’s account and may be automatically or manually trans-
mitted to a physician professional certification authority
(e.g., a state medical board) system.

For example, the recommendation system may enable an
authorized user of the physician account retrieve, via an
interface, the competed certificate (e.g., in a report form that
can be sent electronically or printed out). Scheduled reports
can be electronically or via physical mail sent to multiple
parties and destinations (e.g., designated by the physician
and/or the recommendation system operator).

With respect to patient programs, as noted above, the
recommendation system may track and record an indication
that a patient has completed a recommended program.
Optionally, the system may deliver a program completion
indication electronically and/or physically to one or more
designated destinations. Such completion designation may
be presented to the patient’s physician via an EMR user
interface (e.g., in conjunction with patient’s EMR system
record).

Thus, a dynamic repository of continuing education
courses and patient education programs that are defined by
the clinical codes (the common vernacular of clinical medi-
cine), is described. This classification system enables phy-
sicians to streamline access to their CME and MOC material
and to meet their certification needs.

Aspects of the disclosure will be discussed with respect to
the figures.

FIG. 1B illustrates an example data store architecture. A
code data store may store one or more types of codes, such
as clinical codes (e.g., ICD10, MESH, CPT, NDC, HCPCS,
LOINC, SNOWMED, etc.), and associated code descrip-
tions. The codes may have been accessed over a network
from one or more code authority databases. The codes may
be associated with respective textual tags or other descrip-
tive information. A course data store may store data that
describes educational courses (e.g., for physicians). The
course data store may include, for a given course, a course
name/title, a course abstract, other course descriptive infor-
mation (e.g., tags), and/or other course data. The course data
may have been accessed from one or more course providers.
A program data store may store data that describes educa-
tional programs or clinical trials (e.g., for patients). The
program data store may include, for a given program, a
program name/title, a program abstract, and/or other pro-
gram data. The program data may have been accessed from
one or more program providers. A smart EDU data store
stores an association of courses with relevant codes, and an
association of programs with relevant codes, where the code
relevancy is determined as described elsewhere herein.

FIG. 2 illustrates example processes for generating course
recommendations for a medical professional (e.g., a physi-
cian) and for generating a patient recommendation for a
patient. The process may be performing using the example
recommendation system described herein.

With respect to generating course recommendations for a
medical professional, one or more sets of codes are mapped
to courses (e.g., CME courses) from one or more course
providers to generate a data store that maps courses with
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code tags (referred to in the following example as Map A).
The mapping may be performed using the corresponding
data stores illustrated in FIG. 1B. The mapping may be
generated by comparing words used to describe the codes
and the words used to describe the courses. A relevance
score is created from this mapping and the codes are ranked
and listed based on their relevance score from highest
relevance score to lowest relevance score for each course.
The medical professional’s EMR patient codes are analyzed
and the analysis result is compared to the mapped courses as
described elsewhere herein. Relevance scores are created
from this mapping (referred to in the following example as
Map B). A ranked list of recommended courses is generated
using the relevancy scores, as described elsewhere herein,
and the ranked list of recommended courses (which may
include course name, course format (e.g., website, webinar,
mobile app, article, meeting, conference, etc.), a brief course
description, and/or a link to course information) is provided
to the medical professional (e.g., using an EMR user inter-
face) via a physician’s terminal. Optionally, the list of
recommended courses is generated using physician specified
preferences as described elsewhere herein.

With respect to generating program recommendations for
a patient, one or more sets of codes are mapped to programs
(e.g., patient programs) from one or more program providers
to generate a data store that maps programs with code tags
(referred to in the following example as Map C). The
mapping may be performed using the corresponding data
stores illustrated in FIG. 1B. The mapping may be generated
by comparing words used to describe the codes and the
words used to describe the programs. A relevance score is
created from this mapping and the codes are ranked and
listed based on their relevance score from highest relevance
score to lowest relevance score for each program. The
patient’s EMR codes are analyzed and the analysis result is
compared to the mapped programs as described elsewhere
herein. Relevance scores are created from this mapping
(referred to in the following example as Map D). A ranked
list of recommended programs (which may include course
name, course format (e.g., website, webinar, mobile app,
article, meeting, conference, etc.), a brief course description,
and/or a link to course information) is generated using the
relevancy scores, as described elsewhere herein, and the
ranked list of recommend programs is provided to the
medical professional (e.g., via an EMR user interface) via a
physician’s terminal. The physician may optionally select
one or more programs for referral to the patient. Optionally,
the list of recommended programs is generated using phy-
sician and/or patient specified preferences as described
elsewhere herein. Optionally, the ranked list of recommend
programs is provided to a patient device (e.g., via a web
page, a dedicated application, or otherwise).

FIG. 3 illustrates an example code mapping process that
maps codes and courses (e.g., CME courses) to generate a
map, such as Map A referred to above. The code data store
may include codes from multiple code standards (e.g., CPT
codes, IC10 codes, LOINC codes, NDC codes, and/or other
codes). A given code entry may identify the associated
standard, the associated unique alphanumerical code, and
provide a textual description. The course data store may
store course data from multiple sources. A given course
entry may include a unique course identifier code, a title, an
abstract, and other textual description. A relevance score is
generated for a given course as a result of the comparison of
the code data with the course data, based at least in part on
identified matches between keywords or phrases found in
the code data and the course data. A code that has same
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keywords found in data for a course is given a higher
relevance score than a code that does not have any of the
same keywords found in data for the course. A relevance
score index may be generated for each course indicating the
scores for a given code. Optionally, to reduce memory, only
codes with a score meeting a certain threshold level are
stored.

FIG. 4 illustrates an example process of mapping codes,
that are specific to a physician’s EMR, to CME courses that
have been tagged with codes to generate a map, such as Map
B referred to above. As similarly discussed elsewhere
herein, the codes in the EMR may be examined and a
determination made as to the volume of codes, the frequency
of a given code, dates when the codes were added to the
physician’s EMR, and/or the trending of the frequency of
when the code was entered into the EMR. Codes meeting a
certain threshold (e.g., the top 5 codes in frequency over the
last 12 months) in a given code category may be identified.
The identified codes may be used to describe a profile of the
physician’s practice and the patterns in the physician’s
practice. By way of illustrative example, a code that occurs
1,200 times in the EMR of the physician’s patients over the
past 10 years may be considered as important (or more
important) as a code that occurs 600 times in the past 4
years, or as important as a code that appears 300 times in the
past 12 months. The relevance value of the code in the
practice profile is optionally scored using a formula that
considers all three of the foregoing factors or a subset
thereof.

Once the top codes, meeting a certain threshold, are
selected from the physician’s practice profile, these codes
are then mapped to the CME courses that have been tagged
with codes (e.g., Map B). A relevance score may be gener-
ated based on the comparison of the two sets of data. In
particular, the relevance score may be based, at least in part,
on the frequency of the codes from the practice profile that
match the codes tagged to the courses. By way of example,
a course associated with multiple codes that match multiple
codes in the practice profile may be given a higher relevance
score than a course with no codes that match any codes in
the practice profile.

FIG. 5 illustrates an example code mapping process that
maps codes and programs (e.g., patient courses or trials) to
generate a map, such as Map C referred to above. The code
data store may include codes from multiple code standards
(e.g., CPT codes, IC10 codes, LOINC codes, NDC codes,
and/or other codes). A given code entry may identify the
associated standard, the associated unique alphanumerical
code, and a textual description. The program data store may
store program data from multiple sources. A given program
entry may include a unique program identifier code, a title,
an abstract, and other textual description. A relevance score
is generated for a given program as a result of the compari-
son of the code data with the program data, based at least in
part on identified matches between keywords or phrases
found in the code data and the program data. By way of
example, a code that has same keywords found in a program
is given a higher relevance score than a code that does not
have any of the same keywords found in a program. A
relevance score index may be generated for each program
indicating the scores for a given code. Optionally, to reduce
memory, only codes with a score meeting a certain threshold
level are stored.

FIG. 6 illustrates an example process of mapping a
patient’s unique codes in the physician’s EMR to patient
programs that have been tagged with codes to generate a
map, such as Map D referred to above. As similarly dis-



US 11,282,607 B2

17

cussed elsewhere herein, the codes in the EMR records of
the patient may be examined and a determination made as to
the volume of codes, the frequency of a given code, dates
when the codes were added to the physician’s EMR, and/or
the trending of the frequency of when the code was entered
into the EMR. Codes meeting a certain threshold (e.g., the
top 5 codes in frequency over the last 12 months) in a given
code category may be identified. The identified codes may
be used to describe a clinical profile of the patient’s health
and the patterns in the patient’s health conditions. By way of
illustrative example, a patient code that occurs 20 times in
the patient’s EMR records over the past 10 years may be
considered as important as a code that occurs 10 times in the
past 4 years, or as important as a code that appears 3 times
in the past 12 months. The relevance value of the code in the
patient profile is optionally scored using a formula that
considers all three of the foregoing factors or a subset
thereof.

Once the patient codes are selected from the patient’s
profile, these codes may then be mapped to patient programs
that have been tagged with codes (e.g., Map D). A relevance
score is generated based at least on the frequency of the
codes from the patient profile that match the codes tagged to
the programs. A program with multiple codes that do not
match any codes in the patient profile is given a lower
relevance score.

FIG. 1A illustrates an example architecture and example
processes. The illustrated architecture and processes may be
used to create or identify healthcare resources to advance
knowledge of specific health and clinical medicine topics.
An intermediary recommendation system (DISCO
HEALTH in this example) analyzes and compares codes and
courses/programs with the outcome of a targeted list of
education material for a health service provider (e.g., a
licensed medical doctor or medical professional who has the
legal credential to deliver health care diagnosis and treat-
ment related counsel) and their patients (e.g., a person
consulting with the health provider to diagnose or treat or
assess a health condition). The recommendation system
builds a store of the clinical codes and related code descrip-
tions (e.g., descriptions, unique code identifiers among other
descriptive data). The codes may be accessed by the system
from publically accessible databases and are stored in a
clinical codes database.

An example recommendation system may include a web
services API to access data from an EHR system. The data
may be provided to a pattern practice engine and to a patient
profile generation engine. The pattern practice engine may
access CME course metadata (e.g., that stores course names,
abstracts, other descriptive text, and/or other information
described herein) stored in a course metadata database. The
course metadata may have been retrieved over a network
from a course provider system (e.g., a CME course provider
that has a database of CME courses and related data). The
pattern practice engine may generate a practice profile for
the medical provider by aggregating clinical codes that
reside in that physician’s EMR (referred to herein as Patient
Aggregated Data) through the API that calls for and orga-
nizes the clinical codes (e.g., based on a National Provider
Identifier “NPI” number). As described elsewhere herein in
greater detail, the profile may be generated from an evalu-
ation and organization of the code volumes, the dates when
the codes were logged into the EMR system and a trend line
that looks at both volume and time.

Similarly, the patient profile generation engine may
accesses patient program metadata (e.g., that stores program
names, abstracts, other descriptive text, and/or other infor-
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mation described herein) stored in a program metadata
database. The program metadata may have been retrieved
over a network from a patient program provider system that
has a database of CME course and related data. It is
understood that a given system can provide information for
both CME courses and patient programs.

The system may build and store a patient profile (“Mary
Smith Bio” in the example) by aggregating the clinical codes
stored in the physician’s EMR system records for the patient
accessed via the API, that calls for and organizes the clinical
codes based on the patient identifier in the EMR. As dis-
cussed elsewhere herein in greater detail, the system may
generate the patient profile based at least in part on an
evaluation and organization of the code volumes, the dates
when the codes were logged into the EMR and a trend line
that looks at both volume and time. The system may also
search for specific information about the patient such as the
patient’s problem list, medications list, and/or lab results.

A mapping engine performs the mapping operations such
as the example mapping operations described elsewhere
herein (mapping of courses to codes, mapping of a physician
profile to courses, mapping of programs to codes, mapping
of a patient profile to programs). Customized lists of rec-
ommend physician courses and patient programs may be
generated and provided to an interface module residing on
the physician’s EHR system for display to the physician on
a physician terminal, as discussed elsewhere herein. The
recommended courses/programs may be ranked according
to calculated relevancy scores. Optionally, only those
courses/programs that satisfy a certain threshold (e.g., hav-
ing a relevancy score above a certain threshold, or that are
within a certain number of top ranked scores, such as within
the top 10 ranked courses/programs) are presented in the
recommendations.

Optionally, a user interface is provided via which the user
can alter the sensitivity of the course relevance score to
increase the number of courses presented by lowering the
relevance score threshold or to decrease the number of
courses presented by raising the relevance score threshold.
Optionally a relevance threshold slider control is provided
with pre-set relevance settings that instructs the system to
adjust the relevance setting for the user with a simple
movement of the slide to the left (see more courses) or right
(see fewer courses). The system may use the slider setting in
selecting the number of recommended courses to present.

An enrollment module enables the physician to enroll or
register in the course by providing access to a program
enrollment module and a login module hosted by the content
provider system. A token may be passed between the inter-
mediate recommendation system and the course/program
provider system to enable the course/program provider
system to identify the source of the inquiry and to allow the
system to properly track the certification of course comple-
tions.

A tracking module receives, from the content provider
system, information as to which courses the physician
enrolled in and which courses the physician completed. The
tracking module may receive, from the content provider
system, information as to which courses the physician’s
patients enrolled in and which courses they completed. The
recommendation system may use this information to track
educational credits earned and to generate reports indicating
the courses/programs completed and associated credits,
which may be transmitted to determined destinations, such
as the patient, the payer (e.g., an insurance company of the
patient), a CMS system, a certification entity system (e.g., a
state board of medicine system), or other such entities and
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associations. An example report is described elsewhere
herein in greater detail. The system may be configured to
analyze and share data collected from the mapping pro-
cesses, and from user interactions with the system that
indicate course/program selections, practice profiles, patient
profiles, physician preferences, course/program comple-
tions, total number of credits earned, and/or other data
discussed herein.

Security and encryption protections are optionally pro-
vided in the processing and storing of the data handled by
the system (e.g., patient data, physician data, course pro-
vider data, program provider data, certification data, track-
ing data, etc.).

FIG. 7 illustrates an example physician user interface that
enables a physician to access and interact with a recom-
mended course list for the physician (e.g., a CME course),
which may have been generated using the processes dis-
cussed above, such as the mapping and relevance determi-
nation processes. The user interface and/or the data provided
therein may have been generated in whole or in part by the
recommendation system. In this example the user interface
is accessed via a CME tab that is appended to the physician’s
standard EMR interface. Optionally, the CME user interface
may be accessed via other techniques such as a menu or
otherwise. The user interface presents the generated list of
recommended courses, optionally organized by type of
CME activity that is available for registering. For a given
listed CME the system provides, via the user interface, one
or more of the following may be provided: i) summary view
of the course information (e.g., provider name, course name,
instructor/faculty, number of credits, a course abstract or
link thereto; ii) a control that enables course enrollment or
registration; iii) access to course certificate (upon course
completion); iv) a view of the completed credits earned by
the physician from completing the course; v) a report of the
current state of their CME to selected authorized associa-
tions.

FIG. 8 illustrates an example user interface that enables a
physician to access and interact with a recommended pro-
gram list for a patient, which may have been generated using
the processes discussed above, such as the mapping and
relevance determination processes. The user interface may
have been generated by the recommendation system. The
user interface is optionally provided inside (at the same time
as) the electronic patient record stored in the physician’s
EMR system, or in response to a control (e.g., presented in
conjunction with the patient record) activated by the physi-
cian. Thus, the user interface of recommended patient pro-
grams may be made available to the physician and the
patient during a patient encounter (a patient appointment
with the physician). This view enables the physician to
select a program for the patient and cause the program to be
delivered to the patient. Optionally, a mode interface is
provided via which the physician and/or patient to specify a
delivery mode (electronic delivery, print delivery, download,
streaming, text message, physical mail, etc.). Optionally, in
response to determining that an electronic address is not
provided or available, the system may automatically select
a print mode (e.g., paper print out, DVD (e.g., for a video
course), USB memory drive, etc.) to enable the program to
be handed to or physically mailed to the patient.

FIG. 9 illustrates an example preference specification user
interface via which a physician can enter and review pref-
erences. The system, via information received via the user
interface, enables the physician to influence which CME
courses are selected for recommendation, beyond the map-
ping of the codes and courses. For example, the user
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interface enables the physician to specify course locations
(e.g., specific venues for meetings), course authors or pre-
senters, topics of interest, procedures of interest, and/or
courses associated with specific codes. The specified pref-
erence may then me utilized in generating course recom-
mendations as discussed elsewhere herein.

FIG. 10 illustrates an example user interface of a portal
main page. The user interface includes links to a map user
interface, an enroll user interface, a track user interface, and
a report user interface. FIG. 11 illustrates an example user
interface that enables an administrator to enter a name of a
physician in the system portal in order to generate a list of
curated recommended courses.

FIG. 12 illustrates an example list of generated CME
course recommendations, sorted by the calculated relevance
values. The listing provides the course title, cost, location,
relevance values, and dates. Optionally, the user interface
enables the user to sort the list by title, cost, location,
relevance value, or dates. Date, location, and cost filters are
provided via which the physician can further filter the
recommended course list.

FIG. 13 illustrates an example course detail user interface
for a recommend course. The user interface provides a
practice type, an activity type, a location, number of credits,
cost, description, provider, and an indication as to whether
the course is commercially sponsored. “Practice Types”
represents the various disciplines that a physician would
practice that are relevant to the physician. This field helps to
refine the courses selected by the system. “Activity types”
represents the different type of educational courses that are
available for the physician (e.g., live course, meeting, a
webinar, text journal article, a video, audio only, streaming,
download, etc.). “Credits” represents the numerical value of
the credit that is awarded for completion of the course. For
example, a physician may be required by their state and
various other professional associations to complete a certain
number of credits in a defined period of time to maintain
licensure or good standing. “Commercially sponsored” rep-
resents the commercial organization, if any, that financially
supported the course development.

FIG. 14 illustrates an example physician’s profile user
interface, providing the physician’s name or user identifier,
NPI number, and a link to the physician’s preferences.

FIG. 15 illustrates an example administrator user interface
that provides a list of users authorized to access the system
and their role/level of authorization (e.g., admin, user, etc.).
An edit control is provided that enables the administrator to
edit the entries. A delete control is provided that enables the
administrator to delete entries (so that the corresponding
user may no longer access the system).

FIG. 16 illustrates an example user interface that enables
an administrator to edit a record of a user authorized to
access the system portal.

FIG. 17 illustrates an example administrator user interface
providing a list of CME courses and patient education
programs that are available via the system portal. Show, edit,
delete, and assign controls are provided. Activation of the
show control causes additional course information to be
accessed and displayed. Activation of the edit control causes
a course entry edit user interface to be displayed. Activation
of the delete control causes the course to be deleted from the
record of courses. Activation of the assign codes user control
initiates a code assignment process.

FIG. 18 illustrates course details user interface, providing
details and the data elements associated with a CME course
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(e.g., practice type, activity type, location, credits, cost,
description, provider, an indication as to commercial spon-
sorship).

FIG. 19 illustrates a user interface that enables an admin-
istrator to search for codes. The user interface includes a
search codes field, and a query submit control. In addition,
a create code control is provided.

FIG. 20 illustrates an example user interface providing
details on a code. For example, the user interface may be
presented in response to a code search query entered using
the user interface of FIG. 19. The user interface may present
the code, the code type (the name of the code set, such as
ICD-9), a short description of the code, and a long descrip-
tion of the code. An edit control enables an administrator to
edit the code details.

FIG. 21 illustrates an example code details user interface,
which may be presented in response to activation of the edit
control illustrated in FIG. 20. The user interface enables the
code, the code type, the short description of the code, and the
long description of the code to be edited. The edited details
may then be used to update the corresponding code details
record, which will be stored in memory.

FIG. 22 illustrates an example user interface listing phy-
sician practices that are in the system portal. An adminis-
trator may access, view, and edit each entry in the practice
list. FIG. 23 illustrates an example practice edit user inter-
face that enables a user, such as an administrator, to edit a
practice-type entry. FIG. 24 an example user interface
enabling a user, such as an administrator, to view a list of the
type of CME activities, and to edit or create the same. FIG.
25 illustrates an example user interface enabling a user, such
as an administrator, to edit a CME activity type.

FIG. 26 illustrates an example user interface providing a
list of the code types that are in the system portal, and
associated edit controls. FIG. 27 illustrates an example user
interface enabling a user, such as an administrator, to edit
and update a code type that is in the system portal.

Thus, aspects of the present disclosure relate enabling
course and program recommendations to be generated with
high relevancy utilizing codes from an electronic medical
records system. Optionally, such recommendations may be
presented by the electronic medical records system.

The methods and processes described herein may have
fewer or additional steps or states and the steps or states may
be performed in a different order. Not all steps or states need
to be reached. The methods and processes described herein
may be embodied in, and fully or partially automated via,
software code modules executed by one or more general
purpose computers. The code modules may be stored in any
type of computer-readable medium or other computer stor-
age device. Some or all of the methods may alternatively be
embodied in whole or in part in specialized computer
hardware. The systems described herein may optionally
include displays, user input devices (e.g., touchscreen, key-
board, mouse, voice recognition, etc.), network interfaces,
etc.

The results of the disclosed methods may be stored in any
type of computer data repository, such as relational data-
bases and flat file systems that use volatile and/or non-
volatile memory (e.g., magnetic disk storage, optical stor-
age, EEPROM and/or solid state RAM).

The various illustrative logical blocks, modules, routines,
and algorithm steps described in connection with the
embodiments disclosed herein can be implemented as elec-
tronic hardware, computer software, or combinations of
both. To clearly illustrate this interchangeability of hardware
and software, various illustrative components, blocks, mod-
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ules, and steps have been described above generally in terms
of their functionality. Whether such functionality is imple-
mented as hardware or software depends upon the particular
application and design constraints imposed on the overall
system. The described functionality can be implemented in
varying ways for each particular application, but such imple-
mentation decisions should not be interpreted as causing a
departure from the scope of the disclosure.

Moreover, the various illustrative logical blocks and mod-
ules described in connection with the embodiments dis-
closed herein can be implemented or performed by a
machine, such as a general purpose processor device, a
digital signal processor (DSP), an application specific inte-
grated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions described
herein. A general purpose processor device can be a micro-
processor, but in the alternative, the processor device can be
a controller, microcontroller, or state machine, combinations
of the same, or the like. A processor device can include
electrical circuitry configured to process computer-execut-
able instructions. In another embodiment, a processor device
includes an FPGA or other programmable device that per-
forms logic operations without processing computer-execut-
able instructions. A processor device can also be imple-
mented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more MiCroprocessors in conjunc-
tion with a DSP core, or any other such configuration.
Although described herein primarily with respect to digital
technology, a processor device may also include primarily
analog components. A computing environment can include
any type of computer system, including, but not limited to,
a computer system based on a microprocessor, a mainframe
computer, a digital signal processor, a portable computing
device, a device controller, or a computational engine within
an appliance, to name a few.

The elements of a method, process, routine, or algorithm
described in connection with the embodiments disclosed
herein can be embodied directly in hardware, in a software
module executed by a processor device, or in a combination
of the two. A software module can reside in RAM memory,
flash memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, a CD-ROM,
or any other form of a non-transitory computer-readable
storage medium. An exemplary storage medium can be
coupled to the processor device such that the processor
device can read information from, and write information to,
the storage medium. In the alternative, the storage medium
can be integral to the processor device. The processor device
and the storage medium can reside in an ASIC. The ASIC
can reside in a user terminal. In the alternative, the processor
device and the storage medium can reside as discrete com-
ponents in a user terminal.

Conditional language used herein, such as, among others,
“can,” “may,” “might,” “may,” “e.g.,” and the like, unless
specifically stated otherwise, or otherwise understood within
the context as used, is generally intended to convey that
certain embodiments include, while other embodiments do
not include, certain features, elements and/or steps. Thus,
such conditional language is not generally intended to imply
that features, elements and/or steps are in any way required
for one or more embodiments or that one or more embodi-
ments necessarily include logic for deciding, with or without
other input or prompting, whether these features, elements
and/or steps are included or are to be performed in any
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particular embodiment. The terms ‘“comprising,” “includ-
ing,” “having,” and the like are synonymous and are used
inclusively, in an open-ended fashion, and do not exclude
additional elements, features, acts, operations, and so forth.
Also, the term “or” is used in its inclusive sense (and not in
its exclusive sense) so that when used, for example, to
connect a list of elements, the term “or” means one, some,
or all of the elements in the list.

Disjunctive language such as the phrase “at least one of X,
Y, Z,” unless specifically stated otherwise, is otherwise
understood with the context as used in general to present that
an item, term, etc., may be either X, Y, or Z, or any
combination thereof (e.g., X, Y, and/or Z). Thus, such
disjunctive language is not generally intended to, and should
not, imply that certain embodiments require at least one of
X, at least one of Y, or at least one of Z to each be present.

While the phrase “click” may be used with respect to a
user selecting a control, menu selection, or the like, other
user inputs may be used, such as voice commands, text
entry, gestures, etc. User inputs may, by way of example, be
provided via an interface or in response to a prompt (e.g., a
voice or text prompt). By way of example an interface may
include text fields, wherein a user provides input by entering
text into the field. By way of further example, a user input
may be received via a menu selection (e.g., a drop down
menu, a list or other arrangement via which the user can
check via a check box or otherwise make a selection or
selections, a group of individually selectable icons, a menu
selection made via an interactive voice response system,
etc.). When the user provides an input or activates a control,
a corresponding computing system may perform a corre-
sponding operation (e.g., store the user input, process the
user input, provide a response to the user input, etc.). Some
or all of the data, inputs and instructions provided by a user
may optionally be stored in a system data store (e.g., a
database), from which the system may access and retrieve
such data, inputs, and instructions. The notifications and user
interfaces described herein may be provided via a Web page,
a dedicated or non-dedicated phone application, computer
application, a short messaging service message (e.g., SMS,
MMS, etc.), instant messaging, email, push notification,
audibly, and/or otherwise.

The user terminals or devices described herein may be in
the form of a mobile communication device (e.g., a cell
phone, a VoIP equipped mobile device, etc.), laptop, tablet
computer, interactive television, game console, media
streaming device, head-wearable display, virtual reality dis-
play/headset, augmented reality display/headset, networked
watch, etc. The user terminals may optionally include dis-
plays, user input devices (e.g., touchscreen, keyboard,
mouse, voice recognition, etc.), network interfaces, etc.

While the above detailed description has shown,
described, and pointed out novel features as applied to
various embodiments, it can be understood that various
omissions, substitutions, and changes in the form and details
of the devices or algorithms illustrated can be made without
departing from the spirit of the disclosure. As can be
recognized, certain embodiments described herein can be
embodied within a form that does not provide all of the
features and benefits set forth herein, as some features can
be used or practiced separately from others.

What is claimed is:

1. A system, comprising:

a network interface;

a computing system;

nonvolatile memory that stores instructions configured to

cause the computing system to:
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access a first set of nomenclature codes and respective
code descriptions;

access, over a network using the network interface,
course data for a first plurality of courses for medical
service providers;

use nomenclature code descriptions and course data to
generate a mapping of courses to nomenclature
codes in the first set of nomenclature codes;

store the mapping of courses to nomenclature codes
from the first set of nomenclature codes;

access, over a network using the network interface,
nomenclature codes associated with patient records
for a plurality of patients from an electronic medical
record system;

determine with respect to the accessed patient records

a volume of nomenclature codes, and/or
a frequency of a given nomenclature code; and
record dates of respective nomenclature codes;
calculate relevancy values for respective nomenclature
codes using the determined volume of nomenclature
codes and/or the frequency of the respective nomen-
clature code, and record dates of the respective
nomenclature code;
access the stored mapping of courses to nomenclature
codes;
access a first set of preferences associated with a
medical service provider;
use the first set of preferences to generate a filtered set
of courses from the first plurality of courses;
use the calculated relevancy values, the accessed map-
ping of courses to nomenclature codes, and the
filtered set of courses to generate a first ranked
presentation of recommended courses;
cause the first ranked presentation of recommended
courses to be presented via a device display associ-
ated with the medical service provider;
detect, via data received over a network using the
network interface, a course selection of a course
included in the first ranked presentation of recom-
mended courses by the medical service provider;
use, by a learning engine, the detected selection to
update learning engine weights;
generate a second ranked presentation of recommended
courses by the medical service provider using the
learning engine with the updated learning engine
weights.
2. The system as defined in claim 1, the operations further
comprising:
access program data for a first plurality of programs for
patients;
use the nomenclature code descriptions and program data
to generate a mapping of programs to nomenclature
codes;
store the mapping of programs to nomenclature codes;
access nomenclature codes associated with a record of a
first patient from the electronic medical record system
associated with the medical service provider;
identify nomenclature codes in the accessed records of the
first patient;
access the stored mapping of programs to nomenclature
codes;
use the identified nomenclature codes and the accessed
mapping of programs to nomenclature codes to gener-
ate a first ranked presentation of recommended pro-
grams; and
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cause the first ranked presentation of recommend pro-

grams to be displayed.

3. The system as defined in claim 1, the operations further
comprising:

cause the first ranked presentation of recommended pro-

grams to be presented in a user interface presenting the
record of the first patient.

4. The system as defined in claim 1, the operations further
comprising:

enable the medical service provider to select at least a first

of the recommended programs;

enable the medical service provider to select a delivery

mode of the selected first recommended program; and
cause the first recommended program to be delivered via
a selected delivery mode.

5. The system as defined in claim 1, wherein the first
ranked presentation of recommended courses is caused to be
displayed with listings of recommended courses organized
according to course type.

6. The system as defined in claim 1, the operations further
comprising:

navigate the medical service provider from the displayed

first ranked presentation of recommended courses to a
source of a first course in response to the medical
service provider course selection.

7. The system as defined in claim 1, the operations further
comprising:

navigate the medical service provider from the displayed

first ranked presentation of recommended courses to an
enrollment user interface of a source of a first course in
response to the medical service provider course selec-
tion.

8. The system as defined in claim 1, the operations further
comprising:

access a second set of nomenclature codes and respective

code descriptions;

identify nomenclature codes in the first set of nomencla-

ture codes that correspond to nomenclature codes in the
second set of nomenclature codes; and

utilize the identification of nomenclature codes in the first

set of nomenclature codes that correspond to nomen-
clature codes in the second set of nomenclature codes
in the generation of the first ranked presentation of
recommended courses.

9. The system as defined in claim 1, wherein the first set
of preferences used to generate a filtered set of courses from
the first plurality of courses comprises one or more preferred
course types selected from a set of course types comprising:

an in-person course type;

a webinar course type;

a downloadable course type.

10. A system, comprising;

a computing system;

nonvolatile memory that stores instructions configured to

cause the computing system to:

access a first set of codes and respective code descrip-
tions;

access course data for a first plurality of courses for
medical service providers;

use code descriptions and course data to generate a
mapping of courses to codes in the first set of codes;

store the mapping of courses to codes from the first set
of codes;

access codes associated with patient records for a
plurality of patients from an electronic medical
record system;
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identify codes in the accessed patient records for the
plurality of patients;

calculate relevancy values for respective codes using
the identified codes;

access the stored mapping of courses to codes;

use the calculated relevancy values and the accessed
mapping of courses to codes to generate a first
ranked presentation of recommended courses;

cause the first ranked presentation of recommended
courses to be displayed via a device display associ-
ated with a medical service provider;

detect a course selection by the medical service pro-
vider of a course included in the first ranked presen-
tation of recommended courses; and

enable the medical service provider to enroll in the
selected course.

11. The system as defined in claim 10, wherein the
calculation of the relevancy value for a given code in the
respective codes is calculated using a determined volume of
the given code, a determined frequency of the given code,
and record dates of the given code.

12. The system as defined in claim 10, the operations
further comprising:

access program data for a first plurality of programs for

patients;

compare code descriptions and program data;

use the comparison of code descriptions and program data

to generate a mapping of programs to codes;

store the mapping of programs to codes;

access, codes associated with a record of a first patient

from the electronic medical record system associated
with the medical service provider;

identify codes in the accessed records of the first patient;

access the stored mapping of programs to codes;

use the identified codes and the accessed mapping of

programs to codes to generate a first ranked presenta-
tion of recommended programs; and

cause the first ranked presentation of recommend pro-

grams to be displayed via a user interface of the device
display associated with the medical service provider.

13. The system as defined in claim 10, the operations
further comprising:

cause the first ranked presentation of recommended pro-

grams to be presented in a user interface presenting the
record of the first patient.

14. The system as defined in claim 10, the operations
further comprising:

enable the medical service provider to select at least a first

of the recommended programs;

enable the medical service provider to select a delivery

mode of the selected first recommended program; and
cause the first recommended program to be delivered via
a selected delivery mode.

15. The system as defined in claim 10, wherein the first
ranked presentation of recommended courses is caused to be
displayed with listings of recommended courses organized
according to course type.

16. The system as defined in claim 10, the operations
further comprising:

navigate the medical service provider from the displayed

first ranked presentation of recommended courses to a
source of a first course in response to the medical
service provider course selection.

17. The system as defined in claim 10, the operations
further comprising:

navigate the medical service provider from the displayed

first ranked presentation of recommended courses to an
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enrollment user interface of a source of a first course in
response to the medical service provider course selec-
tion.

18. The system as defined in claim 10, the operations
further comprising:

access a second set of codes and respective code descrip-

tions;

identify codes in the first set of codes that correspond to

codes in the second set of codes; and

utilize the identification of codes in the first set of codes

that correspond to codes in the second set of codes in
the generation of the first ranked presentation of rec-
ommended courses.

19. The system as defined in claim 10, the operations
further comprising using a first set of preferences associated
with the medical service provider to generate a filtered set of
courses from the first plurality of courses.

20. The system as defined in claim 10, the operations
further comprising:

build a weighted term vector for a given course, where a

first type of content in the course data for a given course
is weighted differently than a second type of content in
the course data for the given course;

generate a query vector for a given code; and

rank query vectors for respective codes against a course

term vector to determine a score.

21. The system as defined in claim 10, the operations
further comprising:

receiving a token from a remote system indicating that the

medical service provider completed a first course;
storing the token in memory;

transmitting the token over a network to a certification

authority system.

22. A nonvolatile computer readable medium that stores
instructions configured to cause a computing system to
perform operations comprising:

access a first set of codes and respective code descrip-

tions;

access course data for a first plurality of courses for

medical service providers;

use code descriptions and course data to generate a

mapping of courses to codes in the first set of codes;
store the mapping of courses to codes from the first set of
codes;

access codes associated with patient records for a plurality

of patients from an electronic medical record system;
identify codes in the accessed patient records for the
plurality of patients;
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determine relevancy values for respective codes using the

identified codes;

access the stored mapping of courses to codes;

use the determined relevancy values and the accessed

mapping of courses to codes to generate a first ranked
presentation of recommended courses;
cause the first ranked presentation of recommended
courses to be displayed via a user interface on a device
display associated with a medical service provider;

detect a course selection of a course included in the first
ranked presentation of recommended courses by the
medical service provider; and

enable the medical service provider to enroll in the

selected course.

23. The medium as defined in claim 22, wherein the
determination of the relevancy value for a given code in the
respective codes is determined using a determined volume
ofthe given code, a determined frequency of the given code,
and record dates of the given code.

24. The medium as defined in claim 22, the operations
further comprising:

access program data for a first plurality of programs for

patients;

compare code descriptions and program data;

use the comparison of code descriptions and program data

to generate a mapping of programs to codes;

store the mapping of programs to codes;

access codes associated with a record of a first patient

from the electronic medical record system associated
with the medical service provider;

identify codes in the accessed records of the first patient;

access the stored mapping of programs to codes;

use the identified codes and the accessed mapping of

programs to codes to generate a first ranked presenta-
tion of recommended programs; and

cause the first ranked presentation of recommend pro-

grams to be displayed via a user interface of the device
display associated with the medical service provider.

25. The medium as defined in claim 22, the operations
further comprising:

receiving a token from a remote system indicating that the

medical service provider completed a first course;
storing the token in memory; and

transmitting an indication that the token was received

over a network to a certification authority system.
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