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POPULATION HEALTHCARE TRANSTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 14/502,336, filed Sep. 30, 2014, which 
claims priority to U.S. Provisional Application Ser. No. 
61/885,359, filed Oct. 1, 2013, and U.S. Provisional Appli 
cation Ser. No. 61/888,313, filed Oct. 8, 2013, herein incor 
porated by reference in their entireties, and is related to com 
monly assigned U.S. patent applications entitled 
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Attorney Docket CRNI. 197241), “Comprehensive 
Medication Advisor” (Ser. No. Attorney Docket 
CRNI.213287), “Population Health Condition Worklist” 
(Ser. No. Attorney Docket CRNI.208052), “Popula 
tion Health Condition Management” (Ser. No. Attor 
ney Docket CRNI.208055), and “Population Health Situ 
ational Awareness” (Ser. No. Attorney Docket CRNI. 
208056), filed concurrently herewith on the same date. 

BRIEF SUMMARY 

0002 This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed Subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed Subject matter. 
0003 Embodiments of the present invention generally 
relate to designing and utilizing population health programs 
to allow for cross-continuum tracking and Subsequent inter 
actions with transactional systems, providers, patients, etc. 
Clinically relevant algorithms may be utilized to populate 
registries, which can enable healthcare providers to better 
facilitate care for a population of patients. Comprehensive 
condition-specific and/or patient situation specific informa 
tion may be consolidated and provided that is accessible and 
updatable by multiple providers and venues. Cross venue care 
related information (e.g., antibiograms based on culture, 
medications information, and/or Susceptibility results) may 
be created which can be filtered for selected demographics. 
Multiple medication and/or treatment options including dos 
ing, generic alternatives, cost, availability, and Susceptibility 
information may be provided and inappropriate trends may 
be flagged and monitored so medication Stewards can be 
alerted or notified to intervene. 

0004. Accordingly, in one aspect, an embodiment of the 
present invention is directed to one or more computer storage 
media storing computer-executable instructions that, when 
executed by one or more computing devices, cause the one or 
more computing devices to perform a method that facilitates 
designing and utilizing population health programs. The 
method includes receiving, at a population health server, 
healthcare data from disparate sources. The method further 
includes utilizing the population health server to identify a 
population of patients based on a set of criteria. The method 
also includes utilizing the population health server to stratify 
the population of patients based on one or more algorithms to 
create one or more groups of patients. At least one group of 
the one or more groups of patients comprises a plurality of 
patients having at least one Substantially similar attribute. The 
method further includes utilizing the population health server 
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to create at least one registry, the at least one registry com 
prising at least a portion of the one or more groups. 
0005. A further embodiment is directed to a system that 
includes one or more processors; and a non-transitory com 
puter storage medium storing computer-useable instructions 
that, when used by the one or more processors, cause the one 
or more processors to: receive healthcare data from disparate 
Sources; identify a population of patients based on a set of 
criteria; Stratify the population of patients based on one or 
more algorithms; and create a registry for at least a portion of 
the population of patients, wherein the registry accounts for 
one or more of resources available to a patient; lifestyle and 
prognostic assets that can be used for prediction; and assets 
necessary for attribution, allocation, or measurement. 
0006. In another embodiment of the invention, an aspect is 
directed to one or more computer storage media storing com 
puter-executable instructions that, when executed by one or 
more computing devices, cause the one or more computing 
devices to perform a method that facilitates designing and 
utilizing population health programs. The method includes 
receiving, at a population health server, healthcare data from 
disparate sources. The healthcare data may comprise one or 
more of clinical data, healthcare-related financial data, and 
patient sensor and/or patient device data. The method further 
includes utilizing the population health server to identify a 
population of patients based on one or more medical condi 
tions. The method also includes utilizing the population 
health server to stratify the population of patients into one or 
more groups based on at least one algorithm. Each group of 
the one or more groups may comprise one or more patients 
having a Substantially similar medical condition. The method 
further includes providing an opportunity for a clinician to 
confirm an output of the at least one algorithm. The method 
also includes utilizing the population health server to create at 
least one registry for the population of patients based on at 
least a portion of the output of the at least one algorithm. 
0007. In another aspect, an embodiment of the present 
invention is directed to one or more computer storage media 
storing computer-executable instructions that, when executed 
by one or more computing devices, cause the one or more 
computing devices to perform a method for providing a cross 
venue antibiogram. The method comprises receiving medi 
cations information from disparate Sources including infor 
mation from multiple venues, multiple providers, and across 
multiple conditions. The method further comprises receiving 
Susceptibility results based on testing associated with patient 
information from the disparate sources. The method also 
comprises creating a cross venue antibiogram based on the 
medications information and the susceptibility results. The 
method further comprises communicating the cross venue 
antibiogram to a clinician device. 
0008. In another embodiment of the invention, an aspect is 
directed to a computer-implemented method. The method 
includes receiving, from a clinician device, a selection of a 
disease state for a patient. The method further includes receiv 
ing patient information, from an Electronic Medical Record 
(EMR). The patient information includes related conditions, 
laboratory results, and allergy information for the patient. The 
method also includes utilizing Susceptibility data, based on a 
cross venue antibiogram, to provide one or more medication 
options for the disease state. The antibiogram is based on 
medications information from disparate Sources including 
multiple venues, multiple providers, and across multiple con 
ditions. The method further includes providing the one or 
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more medication options to the clinician device. The one or 
more medication options includes one or more of dosing, 
generic alternatives, cost, and availability. 
0009. A further embodiment is directed to a system that 
includes one or more processors; and a non-transitory com 
puter storage medium storing computer-useable instructions 
that, when used by the one or more processors, cause the one 
or more processors to: receive medications information from 
disparate data sources, the data sources including multiple 
venues, multiple providers, and across multiple conditions; 
receive Susceptibility results based on testing associated with 
patient information provided by the disparate sources; create 
a cross venue antibiogram based on the medications informa 
tion and the susceptibility results; provide the cross venue 
antibiogram to a device associated with a clinician; and 
enable filtering of the cross venue antibiogram based on 
selected demographics, the selected demographics including 
an institution, a practice associated with a clinician, a Zip 
code, a county, a city, a state, a region, or a country. 
0010. In another aspect, an embodiment of the present 
invention is directed to one or more computer storage media 
storing computer-executable instructions that, when executed 
by one or more computing devices, cause the one or more 
computing devices to perform a method for stratifying one or 
more patients into one or more groups. The method includes 
receiving, at a population health server, healthcare data, 
where the healthcare data includes clinical impressions and/ 
or clinical narratives from one or more healthcare providers. 
The method further includes utilizing the population health 
server for natural language processing to extract one or more 
clinical indicators from the healthcare data. In addition, the 
method includes utilizing the population health server to 
stratify one or more patients into one or more groups based on 
at least a portion of the one or more clinical indicators. Fur 
thermore, the method includes utilizing the population health 
server to create at least one registry including the one or more 
groups. The at least one registry accounts for one or more of 
resources available to a patient; lifestyle and prognostic assets 
that can be used for prediction; and assets necessary for 
attribution, allocation, or measurement. 
0011. In another aspect, a further embodiment is directed 
to a computer system that stratifies one or more patients into 
one or more groups, the computer system including a proces 
Sor coupled to a computer storage medium, the computer 
storage medium having stored thereon a plurality of computer 
Software components executable by the processor. The com 
puter Software components include a receiving component 
that receives healthcare data, where the healthcare data 
includes clinical impressions and/or clinical narratives from 
one or more healthcare providers. The computer software 
components further include a natural language processing 
component that extracts one or more clinical indicators from 
the healthcare data, and a stratifying component that utilizes 
one or more algorithms to stratify one or more patients into 
one or more groups based on at least a portion of the one or 
more clinical indicators. In addition, the computer Software 
components include a creating component that creates at least 
on registry. The at least one registry includes at least a portion 
of the one or more groups, where the at least one registry 
accounts for one or more of resources available to a patient; 
lifestyle and prognostic assets that can be used for prediction; 
and assets necessary for attribution, allocation, or measure 
ment. 
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0012. In another aspect, an embodiment of the present 
invention is directed to one or more computer storage media 
storing computer-executable instructions that, when executed 
by one or more computing devices, cause the one or more 
computing devices to perform a method for stratifying one or 
more patients into one or more groups. The method includes 
receiving, at a population health server, healthcare data from 
disparate sources, where the healthcare data includes clinical 
impressions and/or clinical narratives from one or more 
healthcare providers. The method further includes utilizing 
the population health server for natural language processing 
to extract one or more clinical indicators from the healthcare 
data, where the one or more clinical indicators are associated 
with one or more chronic conditions. In addition, the method 
includes providing a relevance rating to each of the one or 
more clinical indicators, and utilizing the population health 
server to stratify one or more patients into one or more groups 
based on at least a portion of the one or more clinical indica 
tors. Further, the method includes utilizing the population 
health server to create at least one registry including the one 
or more groups, where the at least one registry accounts for 
one or more of resources available to a patient; lifestyle and 
prognostic assets that can be used for prediction; and assets 
necessary for attribution, allocation, or measurement. 
0013. In another aspect, an embodiment of the present 
invention is directed to one or more computer storage media 
storing computer-executable instructions that, when executed 
by one or more computing devices, cause the one or more 
computing devices to perform a method that facilitates using 
at least one clinically relevant algorithm in population health 
programs. The method includes receiving, at a population 
health server, healthcare data from disparate sources. The 
method further includes utilizing the population health server 
to stratify a population of patients based on one or more 
algorithms to create one or more groups of patients, where at 
least one group of the one or more groups of patients com 
prises a plurality of patients having at least one substantially 
similar attribute. The one or more algorithms include at least 
one clinically relevant algorithm utilizing clinical data. In 
addition, the method includes utilizing the population health 
server to create at least one registry, the at least one registry 
including at least a portion of the one or more groups. 
0014. In another aspect, a further embodiment is directed 
to a computer system that facilitates designing and utilizing 
population health programs, the computer system including a 
processor coupled to a computer storage medium, the com 
puter storage medium having Stored thereon a plurality of 
computer Software components executable by the processor. 
The computer Software components include a receiving com 
ponent that receives healthcare data from disparate sources, 
and a stratifying component that Stratifies a population of 
patients based on one or more algorithms. The one or more 
algorithms comprising at least one clinically relevant algo 
rithm. The computer software components further include a 
creating component that creates a registry for at least a portion 
of the population of patients. The registry accounts for one or 
more of resources available to a patient; lifestyle and prog 
nostic assets that can be used for prediction; or assets neces 
sary for attribution, allocation, or measurement. 
0015. In another aspect, an embodiment of the present 
invention is directed to one or more computer storage media 
storing computer-executable instructions that, when executed 
by one or more computing devices, cause the one or more 
computing devices to perform a method that facilitates utiliz 
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ing clinically relevant algorithms for registry population. The 
method includes receiving, at a population health server, 
healthcare data from disparate sources, and utilizing the 
population health server to identify a population of patients 
based, at least partly, on one or more medical conditions. The 
method further includes utilizing the population health server 
to stratify the population of patients based on at least a clini 
cally relevant algorithm. The clinically relevant algorithm 
utilizes clinical data, and the clinical data includes one or 
more of medication information, laboratory values, diagnos 
tics, clinician narratives, and clinician assessments. In addi 
tion, the method includes utilizing the population health 
server to create at least one registry for the population of 
patients based on at least a portion of an output of the clini 
cally relevant algorithm. The method further includes utiliz 
ing the population health server to update the at least one 
registry when additional clinical data is available for the 
clinically relevant algorithm to utilize. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 Embodiments are described in detail below with 
reference to the attached drawing figures, wherein: 
0017 FIG. 1 is a block diagram of an exemplary comput 
ing environment Suitable to implement embodiments of the 
present invention; 
0018 FIG. 2 is a block diagram of an exemplary popula 
tion health management system to implement embodiments 
of the present invention; 
0019 FIG. 3 is a flow diagram illustrating exemplary 
methods of utilizing an identification algorithm for registry 
population, in accordance with embodiments of the present 
invention; 
0020 FIG. 4 is a flow diagram illustrating exemplary 
methods of utilizing a stratification algorithm for stratifica 
tion one or more patients in a registry, in accordance with 
embodiments of the present invention: 
0021 FIG. 5 is a flow diagram illustrating exemplary 
methods for utilizing an algorithm to provide transition man 
agement care, in accordance with embodiments of the present 
invention; 
0022 FIG. 6 is a flow diagram illustrating exemplary 
methods for utilizing an algorithm to provide transition man 
agement care, in accordance with embodiments of the present 
invention; 
0023 FIG. 7 is a flow diagram illustrating exemplary 
methods for utilizing an algorithm to provide transition man 
agement care, in accordance with embodiments of the present 
invention; 
0024 FIG. 8 is a flow diagram illustrating exemplary 
methods for utilizing an algorithm to provide transition man 
agement care, in accordance with embodiments of the present 
invention; 
0025 FIG. 9 is a flow diagram illustrating exemplary 
methods of utilizing an identification algorithm for registry 
population, in accordance with embodiments of the present 
invention; 
0026 FIG. 10 is a flow diagram illustrating exemplary 
methods of utilizing a stratification algorithm for stratifica 
tion one or more patients in a registry, in accordance with 
embodiments of the present invention: 
0027 FIG. 11 is a flow diagram illustrating exemplary 
methods for utilizing an algorithm to provide transition man 
agement care, in accordance with embodiments of the present 
invention; 
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0028 FIG. 12 is a flow diagram illustrating exemplary 
methods for utilizing an algorithm for assigning a physician 
to one or more patient in a heart failure registry, in accordance 
with embodiments of the present invention; 
0029 FIG. 13 is a flow diagram illustrating exemplary 
methods for utilizing an algorithm to provide transition man 
agement care, in accordance with embodiments of the present 
invention; 
0030 FIGS. 14-27 depict illustrative screen displays, in 
accordance with exemplary embodiments of the present 
invention; 
0031 FIG. 28 is a flow diagram illustrating an exemplary 
method that facilitates designing and utilizing population 
health programs, in accordance with embodiments of the 
present invention; 
0032 FIG. 29 is a flow diagram illustrating an exemplary 
method that facilitates designing and utilizing population 
health programs, in accordance with embodiments of the 
present invention; 
0033 FIG. 30 is a flow diagram illustrating an exemplary 
method for stratifying one or more patients into one or more 
groups, in accordance with embodiments of the present 
invention; 
0034 FIG. 31 is a flow diagram illustrating an exemplary 
method for stratifying one or more patients into one or more 
groups, in accordance with embodiments of the present 
invention; 
0035 FIG. 32 is a flow diagram illustrating an exemplary 
method for facilitating the use of at least one clinically rel 
evant algorithm in population health programs, in accordance 
with embodiments of the present invention; 
0036 FIG.33 is a flow diagram illustrating an exemplary 
method for facilitating the use of clinically relevant algo 
rithms for registry population, in accordance with embodi 
ments of the present invention; 
0037 FIG. 34 is a flow diagram illustrating an exemplary 
method for providing a cross venue antibiogram, in accor 
dance with embodiments of the present invention; and 
0038 FIG. 35 is a flow diagram illustrating an exemplary 
method for providing a comprehensive medication advisor, in 
accordance with embodiments of the present invention; 

DETAILED DESCRIPTION 

0039. The subject matter of the present invention is 
described with specificity herein to meet statutory require 
ments. However, the description itself is not intended to limit 
the scope of this patent. Rather, the inventors have contem 
plated that the claimed subject matter might also be embodied 
in other ways, to include different steps or combinations of 
steps similar to the ones described in this document, in con 
junction with other present or future technologies. Moreover, 
although the terms “step’ and/or “block” may be used herein 
to connote different elements of methods employed, the terms 
should not be interpreted as implying any particular order 
among or between various steps herein disclosed unless and 
except when the order of individual steps is explicitly 
described. 
0040 Currently there is not a comprehensive and conve 
nient healthcare management system and/or method for a 
user, e.g., a healthcare provider, to understand populations of 
patients within their own transactional system, much less 
across a community or geographic area. Further, current 
population healthcare management systems are limited in 
that such systems do not effectively utilize various types of 
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data associated with a population of patients, nor do Such 
systems provide effective consistency across all venues and 
conditions. 

0041 Accordingly, various aspects of the technology 
described herein are generally directed to methods, systems, 
computer storage media, and graphical user interfaces for 
population health management. Various embodiments of the 
present invention are directed to facilitating the design and 
utilization of a population health management system to 
allow for cross-continuum tracking and Subsequent interac 
tions with transactional systems, providers, patients, etc. In 
embodiments, the population health management system can 
include utilizing clinically relevant algorithms to populate 
registries, which can enable healthcare providers to better 
facilitate care for a population of patients. In certain embodi 
ments, the population health management system can con 
Solidate and provide comprehensive condition-specific and/ 
or patient situation specific information that is accessible and 
updatable by multiple providers and venues. In embodiments, 
the population health management system can create cross 
venue antibiograms based on medications information and 
susceptibility results which can be filtered for selected demo 
graphics. In embodiments, the population health manage 
ment system can be utilized to provide multiple medication 
options including dosing, generic alternatives, cost, availabil 
ity, and Susceptibility information. In embodiments, inappro 
priate trends may be flagged and monitored and medication 
stewards may be alerted or notified to intervene. 
0042. An exemplary computing environment suitable for 
use in implementing embodiments of the present invention is 
described below. FIG. 1 is an exemplary computing environ 
ment (e.g., medical-information computing-system environ 
ment) with which embodiments of the present invention may 
be implemented. The computing environment is illustrated 
and designated generally as reference numeral 100. The com 
puting environment 100 is merely an example of one suitable 
computing environment and is not intended to suggest any 
limitation as to the scope of use or functionality of the inven 
tion. Neither should the computing environment 100 be inter 
preted as having any dependency or requirement relating to 
any single component or combination of components illus 
trated therein. 

0043. The present invention might be operational with 
numerous other purpose computing system environments or 
configurations. Examples of well-known computing systems, 
environments, and/or configurations that might be suitable 
for use with the present invention include personal comput 
ers, server computers, hand-held or laptop devices, multipro 
cessor systems, microprocessor-based systems, set top boxes, 
programmable consumer electronics, network PCs, mini 
computers, mainframe computers, distributed computing 
environments that include any of the above-mentioned sys 
tems or devices, and the like. 
0044) The present invention might be described in the 
general context of computer-executable instructions, such as 
program modules, being executed by a computer. Exemplary 
program modules comprise routines, programs, objects, com 
ponents, and data structures that perform particular tasks or 
implement particular abstract data types. The present inven 
tion might be practiced in distributed computing environ 
ments where tasks are performed by remote processing 
devices that are linked through a communications network. In 
a distributed computing environment, program modules 
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might be located in association with local and/or remote 
computer storage media (e.g., memory storage devices). 
0045. With continued reference to FIG. 1, the computing 
environment 100 comprises a computing device in the form of 
a control server 102. Exemplary components of the control 
server 102 comprise a processing unit, internal system 
memory, and a suitable system bus for coupling various sys 
tem components, including data store 104, with the control 
server 102. The system bus might be any of several types of 
bus structures, including a memory bus or memory controller, 
a peripheral bus, and a local bus, using any of a variety of bus 
architectures. Exemplary architectures comprise Industry 
Standard Architecture (ISA) bus, Micro Channel Architec 
ture (MCA) bus, Enhanced ISA (EISA) bus, Video Electronic 
Standards Association (VESA) local bus, and Peripheral 
Component Interconnect (PCI) bus, also known as Mezza 
nine bus. 

0046. The control server 102 typically includes therein, or 
has access to, a variety of computer-readable media. Com 
puter-readable media can be any available media that might 
be accessed by control server 102, and includes volatile and 
nonvolatile media, as well as, removable and nonremovable 
media. By way of example, and not limitation, computer 
readable media may comprise computer storage media and 
communication media. Computer storage media includes 
both volatile and nonvolatile, removable and non-removable 
media implemented in any method or technology for storage 
of information Such as computer-readable instructions, data 
structures, program modules or other data. Computer storage 
media includes, but is not limited to, RAM, ROM, EEPROM, 
flash memory or other memory technology, CD-ROM, digital 
Versatile disks (DVD) or other optical disk storage, magnetic 
cassettes, magnetic tape, magnetic disk storage or other mag 
netic storage devices, or any other medium which can be used 
to store the desired information and which can be accessed by 
control server 102. Communication media typically embod 
ies computer-readable instructions, data structures, program 
modules or other data in a modulated data signal Such as a 
carrier wave or other transport mechanism and includes any 
information delivery media. The term “modulated data sig 
nal” means a signal that has one or more of its characteristics 
set or changed in Such a manner as to encode information in 
the signal. By way of example, and not limitation, communi 
cation media includes wired media Such as a wired network or 
direct-wired connection, and wireless media Such as acoustic, 
RF, infrared and other wireless media. Combinations of any 
of the above should also be included within the scope of 
computer-readable media. 
0047. The control server 102 might operate in a computer 
network 106 using logical connections to one or more remote 
computers 108. Remote computers 108 might be located at a 
variety of locations in a medical or research environment, 
including clinical laboratories (e.g., molecular diagnostic 
laboratories), hospitals and other inpatient settings, Veteri 
nary environments, ambulatory settings, medical billing and 
financial offices, hospital administration settings, home 
healthcare environments, and clinicians offices. Clinicians 
or healthcare providers may comprise a treating physician or 
physicians; specialists such as Surgeons, radiologists, cardi 
ologists, and oncologists; emergency medical technicians; 
physicians assistants; nurse practitioners; health coaches; 
nurses; nurses aides; pharmacists; dieticians; microbiolo 
gists; laboratory experts; laboratory technologists; genetic 
counselors; researchers; Veterinarians; students; and the like. 
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The remote computers 108 might also be physically located 
in nontraditional medical care environments so that the entire 
healthcare community might be capable of integration on the 
network. The remote computers 108 might be personal com 
puters, servers, routers, network PCs, peer devices, other 
common network nodes, or the like and might comprise some 
orall of the elements described above in relation to the control 
server 102. The devices can be personal digital assistants or 
other like devices. 
0048 Computer networks 106 comprise local area net 
works (LANs) and/or wide area networks (WANs). Such 
networking environments are commonplace in offices, enter 
prise-wide computer networks, intranets, and the Internet. 
When utilized in a WAN networking environment, the control 
server 102 might comprise a modem or other means for 
establishing communications over the WAN, such as the 
Internet. In a networking environment, program modules or 
portions thereof might be stored in association with the con 
trol server 102, the data store 104, or any of the remote 
computers 108. For example, various application programs 
may reside on the memory associated with any one or more of 
the remote computers 108. It will be appreciated by those of 
ordinary skill in the art that the network connections shown 
are exemplary and other means of establishing a communi 
cations link between the computers (e.g., control server 102 
and remote computers 108) might be utilized. 
0049. In operation, an organization might enter com 
mands and information into the control server 102 or convey 
the commands and information to the control server 102 via 
one or more of the remote computers 108 through input 
devices, such as a keyboard, a pointing device (commonly 
referred to as a mouse), a trackball, or a touchpad. Other input 
devices comprise microphones, satellite dishes, scanners, or 
the like. Commands and information might also be sent 
directly from a remote healthcare device to the control server 
102. In addition to a monitor, the control server 102 and/or 
remote computers 108 might comprise other peripheral out 
put devices, such as speakers and a printer. 
0050 Although many other internal components of the 
control server 102 and the remote computers 108 are not 
shown, such components and their interconnection are well 
known. Accordingly, additional details concerning the inter 
nal construction of the control server 102 and the remote 
computers 108 are not further disclosed herein. 
0051 Turning now to FIG. 2, an exemplary population 
health management system 200 suitable for use in imple 
menting embodiments of the present invention is depicted. 
The population health management system 200 is merely an 
example of one suitable computing system environment and 
is not intended to Suggest any limitation as to the scope of use 
or functionality of embodiments of the present invention. 
Neither should the population health management system 
200 be interpreted as having any dependency or requirement 
related to any single module/service/component or combina 
tion of modules/services/components illustrated therein. 
0052. The population health management system 200 may 
include a population health server 250, electronic medical 
records 212 (EMRs), activity data 214 patient and/or popu 
lation demographic information 216, consumer profile infor 
mation 218, provider information 220, one or more output 
registry databases 230, and/or one or more computing devices 
240, all in communication with each other through wired or 
wireless connections and/or through the network 210. The 
network 210 may include, without limitation, one or more 
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local area networks (LANs) and/or wide area networks 
(WANs). Such networking environments are commonplace 
in offices, enterprise-wide computer networks, intranets and 
the Internet. Accordingly, the network is not further described 
herein. 

0053. In embodiments, the EMRs 212 may span multiple 
applications, multiple providers, multiple patients, multiple 
conditions, multiple venues, multiple facilities, multiple 
organizations, and/or multiple communities. Embodiments 
of the EMRs 212 may include one or more data stores of 
healthcare records, which may include one or more comput 
ers or servers that facilitate the storing and retrieval of the 
healthcare records. In some embodiments, one or more EMRs 
212 may be implemented as a cloud-based platform or may be 
distributed across multiple physical locations. Example 
embodiments of the EMRs 212 may include hospital, ambu 
latory, clinic, health exchange, and health plan records sys 
tems. The EMRs 212 may further include record systems, 
which store real-time or near real-time patient (or user) infor 
mation, such as wearable, bedside, or in-home patient moni 
tors, for example. It is further contemplated that embodi 
ments of the EMRs 212 may use distinct clinical ontologies, 
nomenclatures, Vocabularies, or encoding schemes for clini 
cal information, or clinical terms. Further, in some embodi 
ments, the EMRs 212 may be affiliated with two or more 
separate health care entities and/or venues that use two or 
more distinct nomenclatures. 

0054. In embodiments, the EMRs 212 described herein 
may include healthcare data. As used herein, healthcare data 
refers to any healthcare or medical care data related or rel 
evant to a patient. Healthcare data may include, but is not 
limited to, clinical data and healthcare-related financial data. 
Clinical data, as used herein, refers to any healthcare or medi 
cal data particular to a patient. In embodiments, clinical data 
can be medical care or healthcare data resulting from or 
associated with a health or medical service performed in 
association with a clinician in a healthcare environment (e.g., 
lab test, diagnostic test, clinical encounter, ecare, evisit, etc.). 
Clinical data may include, but is not limited to, a health 
history of a patient, a diagnosis, a clinician assessment, cli 
nician narrative, a treatment, a family history (including fam 
ily health history and/or family genetics), an immunization 
record, a medication, age, gender, date of birth, laboratory 
values, diagnostics, a test result, an allergy, a reaction, a 
procedure performed, a Social history, an advanced directive, 
frequency and/or history of healthcare facility visits, current 
healthcare providers and/or current healthcare provider loca 
tion, preferred pharmacy, prescription benefit management 
data, an alert, claims data, a vital, data traditionally captured 
at the point of care or during the care process, a combination 
thereof, and the like. In the same or alternative embodiments, 
the clinical data may include medical compliance informa 
tion. In certain embodiments, medical compliance informa 
tion refers to a level of compliance of a particular patient with 
one or more prescribed medical treatments, such as medica 
tions, diet, physical therapy, follow up healthcare visits, and 
the like. In one or more embodiments, the clinical data may 
include data obtained from the natural language processing of 
one or more clinical assessments and/or clinical narratives. 

0055. In certain embodiments, healthcare-related finan 
cial data can refer to any financial information relevant to a 
patient, Such as insurance data, claims data, payer data, etc. 
Such healthcare data (e.g., clinical data and healthcare-re 
lated financial data) may be submitted by a patient, a care 
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provider, a payer, etc. In certain embodiments where the 
healthcare data is being submitted by anyone other than the 
patient, the patient may be required to approve of Such Sub 
mission and/or may opt-into or opt-out of having Such health 
care data being Submitted. 
0056. In embodiments, activity data 214 can refer to health 
actions or activities performed by a patient outside of, or 
remote from, a healthcare environment. Embodiments of 
activity data 214 may include one or more data stores of 
activity data 214, which may include one or more computers 
or servers that facilitate the storing and retrieval of the activity 
data 214. In some embodiments, the activity data 214 may be 
implemented as a cloud-based platform or may be distributed 
across multiple physical locations. Example embodiments of 
the activity data 214 may include nutrition information and/or 
exercise information for a patient. In certain embodiments, at 
least a portion of the activity data 214 may be recorded 
utilizing a personal fitness tracker, a Smartphone, and/or an 
application provided by a Smartphone. In various embodi 
ments, the activity data 214 may include data obtained from a 
patient’s car. For example, in Such embodiments, the activity 
data 214 may include data on the amount of driving the 
patient does versus the amount of walking the patient does. 
0057. In one or more embodiments, the activity data 214 
may be submitted by a patient, a third party associated with a 
personal fitness tracker and/or Smartphone (such as a soft 
ware developer or device manufacturer), a care provider, a 
payer, etc. In certain embodiments where the activity 214 is 
being Submitted by anyone other than the patient, the patient 
may be required to approve of Such submission and/or may 
opt-in to or opt-out of having Such healthcare data being 
submitted. 

0058. The patient and/or population demographic infor 
mation 216 may include age, gender, date of birth, address, 
phone number, contact preferences, primary spoken lan 
guage, technology access (e.g., internet, phone, computer, 
etc.), transportation (e.g., common modes of transportation), 
education level, motivation level, work status (student, full 
time, retired, unemployed, etc.), and/or income. In certain 
embodiments, the patient and/or population demographic 
information 216 may include community resource informa 
tion, which may include, but is not limited to, fitness facility 
information, pharmacy information, food bank information, 
grocery store information, public assistance programs, home 
less shelters, etc. In embodiments, the motivation level can 
include the level of motivation a particular patient has for 
maintaining their health, which may be derived from other 
information (e.g., data from personal fitness tracker, indica 
tion the patient regularly visits a clinician for check-ups, 
consumer profile information, etc.). Embodiments of the 
patient and/or population demographic information 216 may 
include one or more data stores of demographic information 
216 which may include one or more computers or servers that 
facilitate the storing and retrieval of the demographic infor 
mation 216. In some embodiments, the patient and/or popu 
lation demographic information 216 may be implemented as 
a cloud-based platform or may be distributed across multiple 
physical locations. In embodiments, the patient and/or popu 
lation demographics 216 may be obtained through any source 
known to one skilled in the art. For example, in certain 
embodiments, at least a portion of the patient and/or popula 
tion demographic information 216 may be submitted by a 
third party that relies on census data. In various embodiments, 
the patient and/or population demographic information 216 
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may be obtained from more than one source. In one embodi 
ment, the patient may Submit any or all of the patient and/or 
population demographic information 216. In certain embodi 
ments, all or a portion of the patient and/or population demo 
graphic information 216 may be anonymized using tech 
niques known to one skilled in the art. 
0059. In one or more embodiments, the consumer profile 
information 218 may include any or all of the spending habits 
of one or more patients within a population. For instance, in 
certain embodiments, the consumer profile information 218 
may include information associated with grocery store pur 
chases, athletic or exercise equipment purchases, restaurant 
purchases, and/or purchases of vitamins and/or Supplements. 
Embodiments of the consumer profile information 218 may 
include one or more data stores of consumer profile informa 
tion 218 which may include one or more computers or servers 
that facilitate the storing and retrieval of the consumer profile 
information 218. In some embodiments, the consumer profile 
information 218 may be implemented as a cloud-based plat 
form or may be distributed across multiple physical locations. 
In one embodiment, a patient may provide the consumer 
profile information 218, for example, by linking checking 
account and/or checking account purchase information to at 
least a portion of the population health management system 
200 and/or to a health insurance carrier. 

0060. The care provider information 220 may include any 
information relating to a particular care provider or health 
care facility. In one embodiment, the care provider informa 
tion 220 may include information relating to the number of 
healthcare providers and their specialties at a particular care 
provider location. In the same or alternative embodiments, 
the care provider information 220 may include information 
relating to non-personnel type resources at a particular care 
provider location, such as the amount and types of medica 
tions and/or the amount and types of Surgical or other medical 
equipment. In one embodiment, the care provider informa 
tion 220 may include one or more of address and contact 
information, accepted payer information, status on accepting 
new patients, transactional systems, primary spoken lan 
guage, hospital affiliations, and/or care delivery models. In 
embodiments, the care provider information 220 may include 
information relating to the availability of any or all resources 
at a particular healthcare facility including personnel and/or 
non-personnel resources. Embodiments of the care provider 
information 220 may include one or more data stores of care 
provider information 220 which may include one or more 
computers or servers that facilitate the storing and retrieval of 
the care provider information 220. In some embodiments, the 
care provider information 220 may be implemented as a 
cloud-based platform or may be distributed across multiple 
physical locations. In one embodiment, the care provider 
information 220 can be provided by a healthcare provider, 
and/or a third party, such as an insurance provider or man 
agement entity. 
0061. In one or more embodiments, the output registry 
databases 230, which may include the output registries, may 
be networked storage or distributed storage including storage 
on servers located in the cloud. Thus, it is contemplated that 
for some embodiments, the information stored in the output 
registry databases 230 is not stored in the same physical 
location. The information within the output registry databases 
230 may exist in a variety of standardized formats including, 
for example, narratives and other data. Information in the 
output registry databases 230 may be categorized or classified 
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according to, for example, claims, diagnoses, wellness, sat 
isfaction, population directories, and the like. 
0062. In various embodiments, each output registry may 
be used by, for example, a healthcare organization to manage 
the health of a population segment. In one or more embodi 
ments, each output registry may be condition specific. By way 
of example, a healthcare organization or clinician may man 
age diabetic patients withina proscribed geographic area. The 
condition in this example is diabetes mellitus and the output 
registry may help the healthcare organization manage a popu 
lation segment with this condition. The output registry may, 
in one aspect, include identified patients within a population 
segment who have this condition or have risk factors that may 
lead to the development of diabetes, such as those identified 
by the identifying component 254 of the population health 
server 250. The output registry may further include stratified 
patients within an identified segment by degree of severity or 
risk, such as those stratified by the stratifying component 256 
of the population health server 250. The stratified patients in 
an output registry may facilitate the generation of interven 
tions or action workflows designed to reduce disease severity 
orrisk and to improve outcome. Additional uses for the output 
registries are to measure outcomes related to treatment inter 
ventions and also to attribute patients within the identified 
segment to appropriate healthcare providers (e.g., primary 
care physicians, care managers health coaches, specialists 
Such as endocrinologists, podiatrists, and the like). 
0063. In embodiments, the devices 240 can include a 
remote computer, such as the remote computers 108 dis 
cussed above with reference to FIG. 1. In one or more 
embodiments, the devices 240 can include any or all of the 
properties and parameters of the remote computers 108 dis 
cussed above with reference to FIG. 1. In certain embodi 
ments, any or all portions of output generated by the popula 
tion health server, e.g., the output registries 230, the 
antibiogram database 235, etc., may be provided to or acces 
sible via one or more of the devices 240. 
0064. The population health server 250 depicted in FIG.2 

is merely exemplary. While the population health server 250 
is illustrated as a single unit, it will be appreciated that the 
population health server 250 may include one or more sepa 
rate components, services, and/or modules. Further in 
embodiments, the population health server 250 may be scal 
able. For example, the population health server 250 may in 
actuality include a plurality of computing devices in commu 
nication with one another. Components of the population 
health server 250 may include a processing unit, internal 
system memory, and a suitable system bus for coupling vari 
ous system components, including one or more data stores for 
storing information (e.g., files and metadata associated there 
with). In embodiments, each of these components/services/ 
modules typically includes, or has access to, a variety of 
computer-readable media. 
0065. In some embodiments, one or more of the illustrated 
components of the population health server 250 may be 
implemented as one or more stand-alone applications. Fur 
ther, various components, services, and/or modules may be 
located on any number of servers. By way of example only, 
the population health server 250 might reside on a server, 
cluster of servers, a cloud-computing device or distributed 
computing architecture, or a computing device remote from 
one or more of the remaining components. 
0066. It should be understood that this and other arrange 
ments described herein are set forth only as examples. Other 
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arrangements and elements (e.g., machines, interfaces, func 
tions, orders, and groupings of functions, etc.) can be used in 
addition to or instead of those shown, and some elements may 
be omitted altogether. Further, many of the elements 
described herein are functional entities that may be imple 
mented as discrete or distributed components or in conjunc 
tion with other components and/or modules, and in any Suit 
able combination and location. Various functions described 
herein as being performed by one or more entities may be 
carried out by hardware, firmware, and/or software. For 
instance, various functions described herein with reference to 
the population health server 250 may be carried out by a 
processor executing instructions stored in memory. 
0067. As discussed above, the population health server 
250 may comprise one or more components, services, and/or 
modules. For example, as depicted in FIG. 2, the population 
health server 250 may include a receiving component 252, an 
identifying component 254, a stratifying component 256, a 
creating component 258, an output component 260, a predic 
tion component 262, a consolidation component 264, a 
worklist component 266, a situational component 268, a natu 
ral language processing component 270, an antibiogram 
component 272, a medication advisor component 274, a 
medication stewardship component 276, a management com 
ponent 278, a healthcare transition component 280, a condi 
tion component 282, a patient portal component 284, and a 
baseline component 286. In certain embodiments, one or 
more of the components 252,254, 256, 258, 260, 262, 264, 
266,268,270,272,274,276,278,280,282,284, and 286 may 
be configured to provide or convey information that can popu 
late a graphical user interface, which may be viewed on a 
device, such as one of the devices 240. 
0068. In one or more embodiments, one or more of the 
components 252,254, 256,258, 260,262,264,266,268,270, 
272, 274, 276, 278, 280, 282, 284, and 286 may be imple 
mented as stand-alone applications. In other embodiments, 
one or more of the components 252,254, 256,258, 260, 262, 
264, 266,268,270,272,274,276,278,280,282,284, and 286 
may be integrated directly into the operating system of a 
computing device, such as the remote computer 108 of FIG. 1 
and/or the one or more computing devices 240 of FIG. 2. It 
will be understood that the components 252,254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 
284, and 286 illustrated in FIG. 2 are exemplary in nature and 
in number and should not be construed as limiting. Any 
number of components and/or modules may be employed to 
achieve the desired functionality within the scope of embodi 
ments hereof. 

0069. In certain embodiments, the receiving component 
252 can receive healthcare data from disparate sources. In one 
or more embodiments, the disparate Sources may include one 
or more EMRs, e.g., the EMRs 212, each of which may be 
independent from one another. In certain embodiments, the 
disparate Sources may include a plurality of EMRS, e.g., the 
EMRs 212. In embodiments, the plurality of EMRs may be 
associated with a plurality of healthcare providers, a plurality 
of patients, a plurality of medical conditions, a plurality of 
healthcare venues and/or facilities, a plurality of organiza 
tions, and/or a plurality of communities. In certain embodi 
ments, at least a portion of the EMR's received by the receiv 
ing component 252 may be associated with the same patient. 
0070. In one or more embodiments, in addition to or in 
place of the healthcare data, the receiving component 252 can 
receive one or more of activity data, e.g., the activity data 214; 



US 2015/0228043 A1 

demographic information, e.g., the patient and/or population 
demographic information 216; consumer information, e.g., 
the consumer profile information 218; and provider informa 
tion, e.g., the care provider information 220. In Such embodi 
ments, the activity data, the demographic information, the 
consumer information, and/or the provider information may 
be provided by or obtained from one or more sources, e.g., the 
sources discussed above with reference to the activity data 
214, the patient and/or population demographic information 
216, the consumer profile information 218, and/or the care 
provider information 220. 
0071. In embodiments, the identifying component 254 can 
identify a population of patients based on a set of criteria, 
which may, in one example, be received from a clinician 
device 240. In one or more embodiments, the set of criteria 
may include one or more medical conditions. In the same or 
alternative embodiments, the set of criteria may include 
demographic information of one or more patients, such as 
age, gender, race, and/or location of residence. In one or more 
embodiments, the identifying component 254 may utilize any 
or all of the information and data received by the receiving 
component 252. Such as: healthcare data, e.g., the healthcare 
data present in one or more EMRS 212; activity data, e.g., the 
activity data 214; demographic information, e.g., the patient 
and/or population demographic information 216; consumer 
information, e.g., the consumer profile information 218; and 
provider information, e.g., the care provider information 220. 
0072. In embodiments, the identifying component 254 can 
identify a subset of the healthcare data associated with an 
individual patient related to a particular medical condition of 
interest. In the same or alternative embodiments, the identi 
fying component 254 can identify one or more patients in a 
population of patients having a medical condition of interest. 
In various embodiments, the identifying component 254 can 
identify healthcare data and/or a patient in a population of 
patients associated with any medical condition of interest. In 
various embodiments, data associated with one or more 
patients identified by the identifying component 254 may be 
provided to one or more output registries, such as the one or 
more output registry databases 230. 
0073. In certain embodiments, to identify as many people 
as possible in a population that may have or have a particular 
medical condition of interest, the identifying component 254 
may utilize clinical data, such as lab test results, in combina 
tion with other healthcare data. In such embodiments, the 
particular medical condition can be any condition where spe 
cific types of clinical information, e.g., lab test results, may be 
used to identify one or more patients that have or may have 
that condition. Exemplary conditions may include, but are not 
limited to, diabetes and heart disease. For example, in 
embodiments, the identifying component 254 may utilize 
diagnostic information, medication information, and/or one 
or more lab test results to identify a patient as having or 
potentially having diabetes. In such embodiments, by having 
the identifying component 254 utilize information from one 
or more lab test results, the identifying component 254 may 
identify one or more patients that have diabetes or may have 
diabetes, even if they have not been formally diagnosed with 
diabetes or have not been prescribed diabetes medication. In 
the same or alternative embodiments, the identifying compo 
nent 254 may utilize lab test results in combination with other 
healthcare data to identify pre-condition patients, which may 
allow early intervention to prevent a patient from developing 
a particular condition. 
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0074. In one or more embodiments, the identifying com 
ponent 254 can identify subsets of a population not based on 
a medical condition. For instance, in Such embodiments, the 
identifying component 254 can identify Subsets of a popula 
tion based on aspects of one or more patients in a population 
of patients, e.g., age, gender, primary spoken language, 
income level, healthcare motivation level, education level, 
technology access (e.g., phone, computer, etc.), contact pref 
erences, work status (student, full-time, unemployed, retired, 
etc.), healthcare facility visit history and frequency, advanced 
directives, and/or consumer profile information. In embodi 
ments, the identifying component 254 can identify specific 
care provider information, such as address and contact infor 
mation of a healthcare facility, primary spoken language of 
the healthcare facility, status on acceptance of new patients, 
etc. In one or more embodiments, the identifying component 
254 can identify population and or community based 
resources, such as fitness centers, pharmacies, food banks, 
public assistance, homeless shelters, etc. 
0075. In various embodiments, the identifying component 
254 can identify subsets of a population based on non-medi 
cal aspects of patients, specific care provider information, 
and/or population and/or community based resources in order 
to enable actions and care planning, measure compliance, 
improve care transitions, optimize utilization of resources, 
and contain costs. In Such embodiments, the identifying com 
ponent 254 can identify subsets of a population based on 
non-medical aspects of patients, specific care provider infor 
mation, and/or population and/or community based resources 
and populate such subsets into an output registry 230. Further, 
in such embodiments, the identified subsets can be utilized by 
other components of the population health server 250, such as 
the stratifying component 256 and/or the prediction compo 
nent 262. Exemplary identification processes that may be 
performed, at least in part, by the identifying component 254 
are further discussed below with reference to FIGS. 3 and 9. 

0076. In embodiments, the stratifying component 256 can 
stratify a population of patients based on one or more algo 
rithms. In certain embodiments, the population of patients 
may include at least a portion or all of the population of 
patients identified by the identifying component 254. In one 
or more embodiments, the stratifying component 256 may 
receive data (Such as a listing of names or identification infor 
mation) of at least a portion of the population of patients from 
the identifying component 254 via the network 210. In the 
same or alternative embodiments, the stratifying component 
256 may receive data (Such as a listing of names or identifi 
cation information) of at least a portion of the population of 
patients from the output registry databases 230 via the net 
work 210. 

0077. In one or more embodiments, the stratifying com 
ponent 256 can stratify a population of patients based on a 
clinically relevant algorithm. In such embodiments, the clini 
cally relevant algorithm may utilize clinical data. In one or 
more embodiments, the clinical data may be provided from 
one or more EMRs, such as the EMRs 212. For example, in 
embodiments, the clinical data may include one or more of 
medication information, laboratory values, diagnostics, clini 
cal narratives, and clinician assessments. In the same or alter 
native embodiments, the clinical data may include data 
obtained from the natural language processing of one or more 
clinical assessments and/or clinical narratives. In certain 
embodiments, the stratifying component 256 can stratify a 
population of patients based on diagnostic codes, intervention 
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codes, insurance claims, and/or medication information asso 
ciated with each patient. In one or more embodiments, the 
output of one or more algorithms associated with the strati 
fying component 256 may be provided to an output registry 
that may be, for example, stored in one of the output registry 
databases 230. In certain embodiments, an output registry can 
be updated when additional healthcare data, e.g., clinical 
data, is available for an algorithm, e.g., a clinically relevant 
algorithm, to utilize. In Such embodiments, the stratifying 
component 256 may re-stratify a population of patients when 
such additional clinical data is available for the clinically 
relevant algorithm to utilize. 
0078. In various embodiments, the stratifying component 
256 can stratify a population of patients into one or more 
groups, where the one or more groups can include a plurality 
of patients having at least one Substantially similar attribute. 
In Such embodiments, the Substantially similar attributes can 
include one or more of disease risk levels and/or scores, one 
or more disease stages, and/or one or more healthcare objec 
tives. For example, in certain embodiments, the stratifying 
component 256 can stratify a population of patients, such as a 
population of patients identified as having or potentially hav 
ing diabetes, into at least two groups corresponding to Type I 
and Type II diabetes. In certain embodiments, as discussed 
below with reference to the output component 260, a clinician 
may be provided an opportunity to confirm the output of one 
or more algorithms, such as an algorithm utilized with the 
stratifying component 256. 
0079. In one or more embodiments, the stratifying com 
ponent 256 may stratify information unrelated to specific 
medical conditions. For example, in certain embodiments, the 
stratifying component 256 can stratify a Subset of care pro 
viders based on venue location, specialty, spoken language, 
turn-over rate, readmission rate, patient satisfaction, avail 
ability, etc. Further, in certain embodiments, the stratifying 
component 256 can stratify one or more patients based on 
medical and/or prescription compliance level, Socioeco 
nomic status, associated healthcare Support system, and/or 
utilization level of healthcare facilities (including pharma 
cies). 
0080. In one embodiment, an exemplary stratification pro 
cess to stratify one or more patients with respect to medica 
tion compliance, which may be at least partly performed by 
the stratification component 256, can include Stratifying indi 
vidual patients as having a low, medium, or high medication 
compliance risk based on information related to the ability to 
access a pharmacy, the ability to pay for medications, and/or 
the presence of medication gaps in the healthcare record. 
0081. In certain embodiments, another exemplary stratifi 
cation process to stratify one or more patients with respect to 
visit compliance, which may be at least partly performed by 
the stratification component 256, can include stratifying 
patients as having a high, medium, or low visit compliance 
level for any or all of the various types of healthcare venues. 
In such embodiments, individual patients may be stratified 
based on the number of appointments made, the number of 
appointments scheduled, the number of appointments 
attended, the number of missed appointments, the type of 
appointment, the date and time of the appointment, the visit 
location, the venue, and whether or not the patient acknowl 
edged the appointment (e.g., was the patient aware of the 
appointment). 
0082 In one or more embodiments, another exemplary 
stratification process to stratify one or more patients with 
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respect to their compliance for filling prescriptions, which 
may be at least partly performed by the stratification compo 
nent 256, can include stratifying patients as having a low, 
medium, or high level of compliance with filling prescrip 
tions based, at least in part, on the number of prescriptions 
written, the number of prescriptions filled, and the date and 
time the prescriptions were filled. 
I0083. In another embodiment, an exemplary stratification 
process to stratify one or more patients as having one or more 
specific Socioeconomic barriers to healthcare, which may be 
at least partly performed by the stratification component 256, 
can include Stratifying one or more patients based on Socio 
economic indicators, such as address, employment status, 
marital status, education level, age, sex, dependents, race, 
ethnicity, insurance status, and primary spoken language. 
I0084. In one embodiment, an exemplary stratification pro 
cess to stratify one or more patients as having a low, medium, 
or high level of support outside of a healthcare facility, which 
may be at least partly performed by the stratification compo 
nent 256, can include stratifying one or more patients based, 
at least in part, on a patient living situation, marital status, 
disposition, caregiver status, and/or likelihood of utilization 
of resources (family, personal, professional, community, 
etc.). 
I0085. In another embodiment, an exemplary stratification 
process to stratify one or more patients as having a low, 
medium, or high level of healthcare services utilization, 
which may be at least partly performed by the stratification 
component 256, can include stratifying one or more patients 
based, at least in part, on the number of provider visits, claims 
data, facility visits, and medication usage. Additional exem 
plary stratification processes, which, in embodiments, may be 
at least partially performed by the stratification component 
256, are described below with reference to FIGS. 4 and 10. 
I0086. In embodiments, the creating component 258 can 
create one or more output registries for one or more groups of 
patients of a population of patients, e.g., one or more groups 
identified and/or created by the identifying component 254 
and/or the stratifying component 256. The output registries 
may account for resources available to a patient, lifestyle and 
prognostic assets that can be used for prediction, and assets 
necessary for attribution, allocation, or measurement. The 
output registries may be stored in one or more output registry 
databases 230 and may be accessible via the network 210. In 
certain embodiments, the output registries may include 
patient data relevant to a population of patients. 
I0087 As discussed above, the stratifying component 256 
may re-stratify one or more patients when additional health 
care data is available for a stratification algorithm to utilize. In 
Such embodiments, the creating component 258 may update 
one or more output registries based on Such a re-stratification 
of one or more patients. 
I0088. In certain embodiments, by having particular 
patients in a particular registry associated with a specific 
medical condition, e.g., a registry having patients with Type I 
diabetes, a health system may be able to provide proposed 
plans specific to at least a portion of the patients in a particular 
registry. For example, in one embodiment, a Type I diabetes 
registry may be utilized to provide a proposed plan of care for 
a Type I diabetic patient, and a Type II diabetes registry may 
be utilized to provide a proposed plan of care for a Type II 
diabetic patient. In Such embodiments, the proposed plans of 
care for the Type I and Type II diabetic patients may be 
different. 
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0089. In embodiments, the output component 260 can pro 
vide clinical qualification of algorithm output, such as an 
algorithm utilized with the stratifying component 256. For 
example, in embodiments, a clinician may be provided an 
opportunity to see the data utilized by the stratifying compo 
nent 256 to confirm the output of one or more algorithms. In 
the same or alternative embodiments, a clinician may be 
provided an opportunity to change the stratification level 
assigned to one or more patients. For example, in one embodi 
ment, a clinician may change the heart failure classification of 
one or more patients after an in-person examination and/or 
after looking at the healthcare records associated with the one 
or more patients. In certain embodiments, the clinician may 
also have the opportunity to comment on the output and/or 
make additional decisions (e.g., prescriptions, interventions, 
and the like) based on the output. 
0090. In embodiments, the prediction component 262 can 
provide a prediction of problems or avoidable complications 
and can trigger events and alerts associated with the patient. 
In certain embodiments, the healthcare provider may also be 
provided with a prediction of problems the patient may 
encounter. In the same or alternative embodiments, the 
healthcare provider can also trigger events to happen, send 
alerts to people, and identify the potential of having an avoid 
able complication within the next twelve months. For 
example, the prediction component 262 may indicate that a 
patient has a high risk of a heart related issue, and trigger 
events and/or alerts so that the patient is seen by a cardiolo 
gist, is checked more frequently, and is confirmed to be taking 
the appropriate prophylactic medication. In certain embodi 
ments, the prediction component 262 can predict: patient 
compliance levels for various treatments or medications; the 
need for transition care; readmission rates, emergency depart 
ment re-entry rates, future healthcare costs; future patient 
attrition; comorbidity trending; and/or the amount of care 
provider resources needed based on patient population infor 
mation. 

0091. In embodiments, the consolidation component 264 
can consolidate the healthcare data for a patient across all 
venues and healthcare facilities, e.g., for any or all of the 
EMRs 212 associated with a particular patient. In such 
embodiments, this can allow all clinical Support decisions 
across all venues and programs to be consolidated for the 
patient. In other words, the consolidation component 264 
may consolidate data without regard to a specific condition or 
venue. In embodiments, the consolidation component 264 
can piece together information from all programs that have 
been alerted or notified or found something out about a patient 
and consolidate that information for use by a healthcare pro 
vider when treating the patient. 
0092. In embodiments, the worklist component 266 can 
provide a filterable worklist for at least a portion of informa 
tion contained in one or more registries, such as a registry in 
the output registry database 230. In such embodiments, a 
worklist may include a patient's name, risk level, location, 
clinical issues and alerts, care planning, payer information, 
demographics, medication information, and/or appoint 
ments. In the same or alternative embodiments, the worklist 
can include a list of patients from a registry, Such as a registry 
in the output registry database 230, where the patients may be 
associated with a Substantially similar medical condition. 
Further, the worklist may support, across multiple venues, 
multiple providers, and/or multiple conditions, providing 
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actionable decision Support tools and interventions, linking 
between applications and enabling documentation for one or 
more healthcare providers. 
0093. In embodiments, a worklist can link or connect 
information and workflows from separate venues (and across 
a community). In such embodiments, the worklist may be a 
reference point for healthcare providers, including care man 
agers, specialist providers, and primary care providers. In one 
or more embodiments, the worklist may be parsed by health 
care providers, venue, and/or condition. 
0094. In embodiments, the worklist can provide a man 
ageable list of cross-continuum, cohort specific patients that 
may be available to a healthcare provider or administrative 
body. In certain embodiments, the worklist may include cri 
teria specific to the condition of interest, Such as demographic 
factors, type and severity of disease, risk factors, and locality. 
In Such embodiments, the worklist can provide contextuality 
of the designated cohort to the end-user, e.g., the healthcare 
provider, and enable efficiencies for population surveillance 
and resource allocation. In certain embodiments, the worklist 
may enable cross-continuum monitoring of a variety of 
activities by providing for the end-user, e.g., the healthcare 
provider, the ability to monitor events that have occurred or 
are occurring in near real-time, e.g., within 1 minute, 10 
minutes, 30 minutes, 60 minutes, 120 minutes, 240 minutes, 
or 480 minutes of the event, outside of any one particular 
transactional system or EMR domain. In embodiments, the 
worklist may support actionable decision Support tools and 
linking between applications to assist healthcare providers in 
the care of condition specified populations. 
0095. In one or more embodiments, the worklist may be a 
near real-time dynamic list of patients from a cohort. As used 
herein, near real-time dynamic list can mean a dynamic list 
that contains updated information that is available for view 
ing within at least about 1 minute, 10 minutes, 30 minutes, 60 
minutes, 120 minutes, 240 minutes, or 480 minutes of such 
information being inputted into an associated population 
health management system. In certain embodiments, a 
worklist can enable a healthcare provider to identify patients 
in a particular program and understand tasks that need to be 
performed by the healthcare provider or others, as well as 
identify the status of those tasks. For example, in a hyperten 
sion care program setting, a worklist may enable a healthcare 
provider managing a particular group of patients with hyper 
tension to determine how often their blood pressure should be 
monitored. In embodiments, if data elements are missing on a 
particular patient, the healthcare provider may be provided 
details in a historical and/or longitudinal view. In Such 
embodiments, the details in a historical and/or longitudinal 
view can enable the healthcare provider to determine: if an 
appointment was set; if a call to the patient is needed, if help 
scheduling an appointment is needed; if help getting a pre 
scription filled is needed; if a prescription was not filled; 
and/or why a patient missed an appointment (e.g., no ride, no 
money, forgot, in hospital somewhere, etc.). A worklist may 
also enable one or more healthcare providers to send out 
group communications or announcements and filter Such 
communications or announcements by venue. Further, in one 
or more embodiments, a worklist may facilitate interventions. 
In certain embodiments, a worklist may be dynamic and 
automatically repopulate as patients enter or are removed 
from a particular care program. 
0096. In embodiments, the worklist may be a standalone 
application and/or interface, e.g., the worklist may be avail 
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able to end-users, e.g., healthcare providers, agnostic of 
EMRs or a transactional system. In certain embodiments, the 
worklist may comprise rows of patient names, columns to 
represent a variety of topics, and/or filtering capability to 
allow for individual use preferences. In such embodiments, 
examples of columns (which may be flexible based on the 
condition of interest) may include risk level, location, clinical 
issues/alerts, care planning, payer, demographics, medication 
information, and/or appointments. In addition to filtering, in 
embodiments, the worklists may facilitate linking, documen 
tation, notes, and the like, all from a single source across 
venues. Exemplary worklists, which, in embodiments, may 
be at least partially created by the worklist component 266, 
are depicted in FIGS. 16, 17, and 18. 
0097. In embodiments, the situational component 268 can 
provide a patient specific preview that includes consolidated 
data across multiple providers, venues, and conditions to 
facilitate care by one or more healthcare providers. The situ 
ational component 268 may connect healthcare providers 
and/or end-users to a consistent flow of information from the 
population health management system 200, and may provide 
an efficient view of outputs without interrupting, and may 
enable cross-venue/cross-role communications. In embodi 
ments, the situational component 268 may be patient-spe 
cific, but may consolidate and reconcile information across 
condition based programs. 
0098. In certain embodiments, the situational component 
268 can capture and display time sensitive, patient-specific 
information within the purview of multiple, cross-continuum 
healthcare providers and may provide patient-specific infor 
mation that has been generated from the population health 
management system 200. 
0099. In embodiments, the situational component 268 can 
provide a patient specific preview within a single view on a 
portion of a home page or viewing page. In one or more 
embodiments, the patient specific preview may operate 
across multiple programs/conditions while remaining 
patient-specific. In various embodiments, at least a portion of 
the consolidated information may be provided directly or 
indirectly from the consolidation component 264. In embodi 
ments, the patient specific preview can provide alerts, notifi 
cations, registry identification, program enrollment, model 
predictions, and time sensitive events of interest for a patient. 
For example, in Such embodiments, the preview may indicate 
that a patient was recently enrolled in a diabetes registry, 
provided an alert that the patient was admitted to skilled 
nursing without an appropriate diet order, that the patient has 
not received a flu shot, and that the patient has missed the last 
two appointments with an orthopedic Surgeon. In various 
embodiments, one or more of the alerts, notifications, or other 
information may expire after a given time period so as to not 
crowd the situational view with untimely information. For 
example, in embodiments, a notification that the patient has 
not taken a flu shot will only be shown shortly before and 
during a flu season and will not be shown after the flu season. 
In another embodiment, information may be available for 
viewing over time and may not be eliminated from view once 
the first healthcare provider has seen the information. 
0100. In certain embodiments, the situational component 
268 may indicate an event or situation has occurred, or may 
occur, and this information may sequentially reveal the time 
of events. In the same or alternative embodiments, the situ 
ational component 268 may allow for flagging of particular 
events of interest for communication with additional provid 
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ers. An exemplary situational view, which, in embodiments, 
may be at least partially created by the situational component 
268, is depicted in FIG. 17. 
0101. In embodiments, the natural language processing 
component 270 can extract information, e.g., clinical indica 
tors, from at least a portion of one or more patient's health 
records, such as the health records associated with one or 
more EMRS 212. In Such embodiments, the natural language 
processing component 270 can extract information from 
clinical data, which may include clinical impressions and/or 
clinical narratives from one or more healthcare providers. In 
embodiments, the clinical impressions and/or clinical narra 
tives may be associated with one or more of a patients 
condition, a course of treatment for a patient, a plan of treat 
ment for a patient, diagnostic tests, specialty studies, pathol 
ogy reports, and operative reports. The natural language pro 
cessing component 270 can utilize any natural language 
processing technology known to one skilled in the art, as long 
as such technology is capable of extracting information from 
clinical impressions and/or clinical narratives. 
0102. In certain embodiments, the natural language pro 
cessing component 270 may extract, from healthcare data, 
one or more clinical indicators that may be associated with 
one or more chronic conditions. In Such embodiments, the 
chronic conditions may include heart failure, acute kidney 
injury, chronic kidney disease, malnutrition, COPD, asthma, 
musculoskeletal diseases, cancer, acute infections, HIV, and/ 
or autoimmune diseases. In various embodiments, by having 
extracted data, e.g., clinical indicators related to one or more 
chronic conditions, the population health server 250, e.g. via 
the stratifying component 256, may be able to stratify one or 
more patients into one or more clinical stages or classes of a 
chronic disease. 

0103) In certain embodiments, the natural language pro 
cessing component 270 may qualify clinical assessments. 
This is because a clinical assessment from one healthcare 
provider may be more relevant than a clinical assessment 
from another healthcare provider. For example, a clinical 
assessment relating to heart failure can be weighted more 
when coming from a cardiologist compared to a heart failure 
assessment from an emergency room physician. In this 
regard, the natural language processing component 270 may 
parse Subjective or judgment terms to non-discrete informa 
tion Such as clinical documentation or dictation (e.g., impres 
Sion, course, plan, etc.) as well as interpretation of test results 
or diagnostics (e.g., X-ray, echocardiogram, electrocardio 
gram, pathology reports, stress test, pulmonary functions, 
operative reports, and the like). Accordingly, in embodi 
ments, the natural language processing component 270 may 
provide a relevance rating to one or more clinical indicators 
extracted from the healthcare data. In such embodiments, the 
relevance rating may be based on the expertise of a healthcare 
provider that is associated with each of the extracted clinical 
indicators. These relevance ratings may be applied to Such 
extracted information in order to better inform the appropri 
ate healthcare provider when viewing Such information. In 
certain embodiments, a clinical assessment from a physician 
that does not specialize in that particular field to which the 
assessment relates may be flagged as needing a second opin 
ion or as needing validation by a particular specialist. 
0104 Generally, the antibiogram component 272 provides 
a flexible report that provides susceptibility rates based on 
selected populations. The cross venue or population based 
antibiogram allows providers to view susceptibility trends 
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based on institution, physician practice, Zip code, city, state, 
region, or country. Current antibiograms focus Solely on inpa 
tients or outpatients and do not take into account additional 
factors amongst patients that can impact the effectiveness of 
the more commonly prescribed antimicrobials. Prescribing 
an ineffective antimicrobial based on the overall population 
can lead to significant delays in the patient’s recovery. Allow 
ing the provider to see which antimicrobials will be most 
effective based on the patients circumstances and region 
allows for better prescribing practices. Currently, antibio 
grams are only available for a Subset of patients and are 
limited in their ability to display results based on patient 
populations outside of the hospital. 
0105. The cross venue antibiogram is based on a data set 
that includes susceptibility results from testing performed on 
inpatients, outpatients, and results from patients within the 
community, outside of the hospital setting. This data set con 
tains basic patient demographics, but does not include patient 
identifiers. Antibiogram reporting is available using this data 
set allowing the provider to filter the results returned by 
various demographic parameters. As described herein, these 
parameters may include, but not be limited to institution, 
physician practice, Zip code, city, state, region, or country. 
Collectively, the information provided by the cross venue 
antibiogram allows the prescriber to more accurately pre 
scribe medications, provides a broader view of susceptibility 
result trends overall, improve infectious disease outcomes, is 
powerful for use across venues and agencies, and includes 
public health implications. 
0106. In embodiments, antibiogram component 272 
receives medications information from disparate data 
Sources. The data sources may include multiple venues, mul 
tiple providers, or across multiple conditions. For example, 
medications information may be received from one or more 
EMRs 212, each of which may be independent from one 
another. As described herein, the EMRs 212 may span mul 
tiple applications, multiple providers, multiple patients, mul 
tiple conditions, multiple venues, multiple facilities, multiple 
organizations, and/or multiple communities. 
0107 Susceptibility results may be received based on test 
ing associated with patient information provided by the dis 
parate sources. The Susceptibility results may also be received 
from the one or more EMRs 212. The susceptibility results 
may indicate, at a population level, culture results for bacte 
ria, fungus, viruses, and the like, that are found in a particular 
population. In this regard, drug resistance, drug effectiveness, 
and drug utilization may be received. 
0108. A cross venue antibiogram may be created based on 
the medications information and the Susceptibility results. 
The cross venue antibiogram enables the population health 
server 250 to create an antibiogram that is not restricted to a 
single institution or by Stale data. Rather the cross venue 
antibiogram may be created in real-time based on the infor 
mation received by various components of the population 
health server 250. This allows both a clinician and the popu 
lation to see how to manage or identify increased resistant 
patterns, Switch pharmacies (i.e., if one particular pharmacy 
is Supplying an ineffective medication that is otherwise not 
identified in the increased resistant patterns), and the like. 
0109 The antibiogram may account for bacteria, fungus, 
viruses, and the like that are found in a particular community 
as well as the medications (e.g., antibiotics, antihyperten 
sives, anticoagulants) that are most effective, those that are 
not effective, and susceptibility. The antibiogram may be 
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stored in one or more antibiograms databases 235 and may be 
accessible via the network 210. The antibiogram includes 
antibiogram data relevant to a population of patients. The 
antibiogram databases 235 may be a networked storage or 
distributed storage including storage on servers located in the 
cloud. Thus, it is contemplated that for Some embodiments, 
the information stored in the antibiogram databases 235 is not 
stored in the same physical location. The information within 
the antibiogram databases 235 may exist in a variety of stan 
dardized formats including, for example, narratives and other 
data. Information in the antibiogram databases 235 may be 
categorized or classified according to, for example, claims, 
diagnoses, wellness, satisfaction, population directories, and 
the like. 

0110. Each antibiogram may be used by, for example, a 
healthcare organization to manage or identify resistant pat 
terns for a population segment. Each antibiogram may be 
condition specific. By way of example, a healthcare organi 
Zation or clinician may manage diabetic patients within a 
proscribed geographic area. The condition in this case is 
diabetes mellitus and the antibiogram databases 235 may help 
the healthcare organization manage a population segment 
with this condition differently for aparticular resistant pattern 
than another population. 
0111. In embodiments, filtering of the antibiogram 
enables reporting based on selected demographics. The 
selected demographics may include an institution, a practice 
associated with a clinician, a Zip code, a county, a city, a state, 
a region, or a country. The selected demographics may further 
include a diagnosis, condition, or state associated with the 
patient. Selections can be made by a clinician, Such as from 
device 240 (e.g., a clinician device). Upon making these 
selections, a filtered antibiogram may be presented on the 
device 240 in accordance with the selections. For example, a 
clinician may be treating a diabetes patient with a particular 
bacterial infection. The clinician may select demographics 
associated with the diagnosis, condition, location, and the like 
to enable the clinician to prescribe the most effective treat 
ment based on the selections. 

0112 Generally, the medication advisor component 274 
provides a prescriber focused tool that provides dosing, cost, 
susceptibility, and availability information for the prescriber 
to consider prior to placing a medication order. The compre 
hensive medication advisor is a prescriber order entry tool 
that provides more information face up to the prescriber that 
is important to evaluate before the medication order is 
entered. The advisor may be functional in all healthcare set 
tings and may contain dosing recommendations for common 
disease States including but not limited to infectious diseases, 
coagulopathy, hypertension, and hyperlipidemia. 
0113 Current prescriber order entry tools are a valuable 
way to prevent medication errors and influence drug choice. 
However, the current tools lack the ability to provide a com 
plete picture of additional factors such as cost and availability 
and, for antimicrobials, Susceptibility data. By including cost, 
availability, and Susceptibility data, the comprehensive medi 
cation advisor disclosed herein enables clinicians to prescribe 
the most appropriate medication for their patient. 
0114. The comprehensive medication advisor described 
herein provides information to clinicians when they are pre 
scribing medication that may expedite the prescribing pro 
cess and prevent prescribing errors. Providing cost, availabil 
ity, and Susceptibility information during the order entry 
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process may expedite prescriber workflow, improve out 
comes, prevent medication errors, and reduce drug expendi 
tures. 

0115. When a prescriber opens the advisor for a specific 
disease state, the advisor may contain multiple appropriate 
medication options. The cost, availability, and Susceptibility 
information (when appropriate) may also be available for the 
prescriberto View prior to prescribing a medication. Cost may 
be shown in the most appropriate format, including but not 
limited to relative cost, actual wholesale price, institution 
cost, or patient cost. Availability may be displayed using 
numerical amount or relative amount of drug in Stock. Sus 
ceptibility data may be provided for antimicrobials by incor 
porating the most appropriate antibiogram data, Such as may 
be provided by antibiogram component 272. As such, the 
Susceptibility data may include information relevant to one or 
more of the individual patient, institution, physician practice, 
Zip code, city, state, region, or country. 
0116 Information provided by the comprehensive medi 
cation advisor may expedite prescriber workflow by provid 
ing the clinician with the information necessary to accurately 
prescribe medications, preserve Stock when drug shortages 
occur, reduce drug expenditures, improve infectious disease 
outcomes, and/or enable evidence based decision Support for 
prescribing providers. 
0117. In embodiments, medication advisor component 
274 receives a specific disease state for a patient. The specific 
disease state may be communicated by a clinician via a device 
240, such as a clinician device. The specific disease state may 
be received automatically via an EMR212. The disease state 
may be utilized to further filter the antibiogram, as described 
above, to help a clinician identify an antibiogram specific to 
the disease state associated with a particular patient. 
0118. In embodiments, related conditions, laboratory 
results, and allergy information for the patient are received, 
via one or more data sources (e.g., the EMR 212), by the 
medication advisor component 274. Each of the related con 
ditions, laboratory results, and allergy information may fur 
ther influence how the clinician filters the antibiogram to 
provide a patient-centric antibiogram. In an embodiment, 
each of the related conditions, laboratory results, and allergy 
information may be provided to the antibiogram component 
272 automatically, via one or more data sources (e.g., the 
EMR 212), to create the patient-centric antibiogram that is 
displayed on the clinician device. Further information may 
include genomic information and may be similarly provided 
to the antibiogram component 272. 
0119. In embodiments, multiple medication options are 
provided for the patient. The medication options may include 
generic alternatives, cost, availability, and Susceptibility 
information. In embodiments, the generic alternatives for a 
particular medication are provided to the clinician device. In 
embodiments, the cost for a medication or each of the generic 
alternatives is provided to the clinician device 240. The cost 
may include relative cost, actual wholesale price, institution 
cost, patient cost, or cost effectiveness. Cost effectiveness 
may factor in Susceptibility information. In embodiments, 
availability of a medication is provided to the clinician device 
240. The availability may include a numerical amount or 
relative amount of a drug in Stock. 
0120 In embodiments, susceptibility information is pro 
vided to the clinician device. The susceptibility information is 
based on the antibiogram and may include information rel 
evant to one or more of the patient, an institution, a practice 
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associated with a clinician, a Zip code, a county, a city, a state, 
a region, or a country. Each of these items of information 
provided to clinician device allows the clinician to identify, 
without influence (e.g., drug rep, etc.), the proper formulary 
of drug included within the ordering framework and provide 
the patient information that may help the clinician and patient 
select the most appropriate medication. 
I0121 Generally, medication stewardship component 276 
provides an ability to assess for inappropriate drug utilization 
as well as trends within a population of people at multiple 
levels. For example, an assessment can be made within a 
physician practice, an outpatient facility, a long term care 
facility, a community, a city, a state, and/or a country. In an 
embodiment, the medication stewardship component 276 is 
utilized to assess antibiotic use in an inpatient setting. In this 
regard, direct feedback may be provided to prescribers if a 
particular use is deemed inappropriate. The assessment may 
consider, in embodiments, Susceptibility information is based 
on the antibiogram and may include information relevant to 
one or more of the patient, an institution, a practice associated 
with a clinician, a Zip code, a county, a city, a state, a region, 
or a country. Additionally or alternatively, the assessment 
may consider specific clinical data relevant to a particular 
patient. This feedback may be utilized to reduce medication 
misuse, errors, and healthcare costs, while improving out 
COCS. 

0.122 For example, in acute care settings, prescribing and 
patient monitoring oversight is frequently provided by a sec 
ondary healthcare provider such as a pharmacist or nurse. 
Prescribing guidance may also be provided via restricted 
formularies and prescribing guidelines. However, similar 
oversight in non-acute care settings is not possible because 
current healthcare systems are notable to account for patients 
in non-acute care settings taking multiple medications pre 
scribed by different physicians and/or filled at separate phar 
macies. Medication stewardship component 276 monitors 
each of these variables and provides feedback at the indi 
vidual patient-level, as well as for entire populations of 
people for evaluation of medication misuse events as well as 
trends. In this regard, medication Stewardship component 276 
reduces medication misuse, medication errors, and healthcare 
COStS. 

I0123. In embodiments, trends of inappropriate medication 
use may be evaluated or monitored by medication Steward 
ship component 276. Additionally, emerging trends in treat 
ment failure or ineffectiveness (e.g., antimicrobial resistance) 
may quickly be identified by utilizing information received 
from other components of the population health server 250 
(e.g., antibiogram component 272, medication advisor com 
ponent 274, and the like). Patient adherence or lack thereof 
may also be monitored by medication stewardship compo 
nent 276. Drug-drug interactions may be detected by medi 
cation stewardship component 276 for patients who use mul 
tiple pharmacies. Medication stewardship component 276 
may assess if patients are being properly monitored and edu 
cated and may predict patient or clinician non-compliance as 
well as the need for additional education. Provider prescrib 
ing trends and effects of intervention may also be monitored 
by medication stewardship component 276. 
0.124. In embodiments, medication stewardship compo 
nent 276 monitors and flags inappropriate trends and may 
alert or notify medication stewards to intervene. In embodi 
ments, medication Stewardship component 276 flags and 
alerts medication stewards to intervene for development of 
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antimicrobial resistance, unnecessary prescriptions, incorrect 
or more costly medications, neglecting to order follow up 
laboratories to monitor for adverse drug reactions, patients 
not refilling medications as prescribed, and/or drug interac 
tions from patients using multiple pharmacies and/or provid 
CS. 

0.125. In an embodiment, medication stewardship compo 
nent 276 documents interventions via an automated messag 
ing system. In another embodiment, interventions may be 
documented manually, Such as via a device 240, and stored by 
the medication stewardship component 276. Outcomes of the 
interventions may be similarly documented or stored by 
medication stewardship component 276. In this regard, both 
trending and reporting is enabled by medication Stewardship 
component 276. In addition to antimicrobials, medication 
Stewardship component 276 may additionally monitor and 
improve utilization for antihypertensives, antihyperlipidem 
ics, analgesics, and anticoagulants. 
0126 The management component 278 may provide 
information associated with managing a population of 
patients for a particular health system. In one or more 
embodiments, the management component 278 may utilize 
data from one or more EMRs 212, activity data 214, demo 
graphics 216, and/or care provider information 220 to con 
Solidate, process, and analyze information, and alert a man 
ager or healthcare provider to metrics that are not within a 
predetermined range. In addition, in Such embodiments, the 
management component 278 may provide an overview of the 
health system and the population of patients associated there 
with. 

0127. In certain embodiments, the management compo 
nent 278 may provide information on the health system and/ 
or on at least a portion of a population of patients within the 
health System. For example, in Such embodiments, this infor 
mation may include one or more metrics to assess utilization 
of the facilities and/or services associated with the health 
system. Further, in embodiments, this information may 
include any type of financial information associated with the 
health System. In one or more embodiments, the information 
may include an overview of various care programs operated 
by the health system. In certain embodiments, the informa 
tion may include general population health metrics for the 
patients associated with the health System, such as the per 
centage of patients having chronic conditions, rate of read 
missions, etc. In one or more embodiments, the information 
may include alerts to notify a manager or healthcare provider 
of issues to be addressed, such as low compliance with fol 
low-up appointments, with getting prescriptions filled, etc. 
The information provided by the management component 
278 may be presented in any fashion. Exemplary health sys 
tem overviews that may be at least partly provided by the 
management component 278 are depicted in FIGS. 14 and 15. 
0128. In certain embodiments, the management compo 
nent 278 may provide a proposed plan to help allocate health 
system and/or healthcare resources available for a population 
of patients. For example, in Such embodiments, the manage 
ment component 278 may find care provider resources, e.g., 
from the care provider information 220, that are available for 
a population of patients having a particular condition of inter 
est. This may allow a healthcare provider and/or manager to 
better allocate resources as necessary to accommodate the 
population of patients of interest. In one embodiment, the 
management component 278 may utilize information associ 
ated with at least one output registry, Such as an output reg 
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istry stored in the output registries database 230, to provide a 
proposed plan to allocate health System and/or healthcare 
resources available for at least a portion of a population of 
patients. 
0129. In certain embodiments, the healthcare transition 
component 280 can facilitate transition care for one or more 
patients. For example, in one or more embodiments, the 
healthcare transition component 280 may utilize data from 
one or more EMRs 212, demographics 216, and/or care pro 
vider information 220 to facilitate the arrangement of transi 
tion care. In such embodiments, the healthcare transition 
component 280 may provide transition care information to a 
healthcare provider so that the healthcare provider can review 
the transition care arrangements with the patient during an 
appointment with the healthcare provider. 
0.130. The healthcare transition component 280 can facili 
tate any type of transition care required for a patient. For 
example, in embodiments, the healthcare transition compo 
nent 280 can Schedule an appointment for a patient and/or 
arrange transportation services for the patient. In one embodi 
ment, the healthcare transition component 280 can arrange 
for the delivery of prescriptions and/or arrange for prescrip 
tion assistance. In various other embodiments, the healthcare 
transition component 280 may arrange follow-up services 
that may be needed for a patient, such as Support groups, 
dietary requirements, etc., and provide information for a 
healthcare provider to educate the patient about such services. 
In certain embodiments, the healthcare transition component 
280 may determine and notify a healthcare provider if a 
referral need exists for a certain patient. Further, in one or 
more embodiments, the healthcare transition component 280 
can facilitate the assignment of a particular healthcare pro 
vider to a particular patient. Exemplary transition care pro 
cesses, which, in embodiments, may be at least partially 
performed by the healthcare transition component 280, are 
described below with reference to FIGS. 5-8 and 11-13. 

I0131. In embodiments, the condition module 282 may be 
specific to one medical condition and one patient and provide 
associated information across multiple venues. In Such 
embodiments, the condition module 282 can provide a 
patient- and condition-specific overview to allow healthcare 
providers to monitor specific issues and see the story of the 
patient’s condition. In embodiments, the story conveyed by 
the condition component 282 can include a longitudinal time 
line of events related to that condition, such as the time of 
diagnosis, treatments, labs and diagnostics related to condi 
tion, and quality measures. In certain embodiments, the con 
dition component 282 may account for venue and may dis 
play time relative information for more acutely collected data 
(i.e. for the hospitalized patient or acutely monitored patient). 
0.132. In one or more embodiments, the condition compo 
nent 282 may provide visibility to care teams involved, con 
Sultations, references, and/or quality measures as they relate 
to the condition of interest. In certain embodiments, the con 
dition component 282 may provide a healthcare provider 
access to disparate EMR’s for more detailed information 
associated with the condition of interest while providing 
access to clinical decision Support tools (such as care process 
maps, treatment nomograms, etc.) for the condition of inter 
est. In embodiments, the condition component 282 can pro 
vide similar information across venues and healthcare pro 
viders so that all healthcare providers will be accessing 
similar condition information. In certain embodiments, the 
condition component 282 may include specialist specific 
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views or information, which can account for more complex 
care issues. The ability to correlate and connect condition 
specific information from various systems for cross-con 
tinuum display may lessen the burden of potential errors, 
educate the community of providers responsible for this 
patient, and improve accuracy and efficiency for population 
management. 
0133. In certain embodiments, the condition component 
282 can include a condition timeline or longitudinal record. In 
Such embodiments, this longitudinal record can provide a 
timeline of events related to the particular condition of inter 
est. The timeline of events may include laboratory results, 
medications, diagnostics, and/or interventions derived from 
the healthcare data from multiple venues, multiple providers, 
and across multiple conditions. In embodiments, the timeline 
can enable clinicians to quickly identify additional informa 
tion about a patient with a particular condition of interest, 
even while reviewing data originating from multiple data 
Sources, multiple venues, or multiple providers and even from 
multiple conditions. 
0134. In embodiments, the timeline may provide the cli 
nician a longitudinal story for a patient with a particular 
diagnosis or condition. For example, a clinician may have a 
diabetic patient. The timeline of events may provide the cli 
nician events related to diabetes over the last six months that 
have occurred. The clinician may initially see normal blood 
Sugar and then identify, two weeks later, that the blood Sugar 
was elevated. At this point, the clinician may identify that all 
other laboratory results were also high or off or find where the 
patient received an intervention with a specialist. Exemplary 
condition component information, which, in embodiments, 
may be at least partially provided by the condition component 
282, are described below with reference to FIGS. 18, 21, and 
22. 

0135) In embodiments, the patient portal component 284 
can provide healthcare-related information for a particular 
patient. In certain embodiments, the patient portal component 
284 can allow the patient to view their healthcare data and the 
outputs of any program algorithms, such as an identification 
algorithm and/or a stratification algorithm. In one or more 
embodiments, the patient portal component 284 can provide 
access to educational information and workshops relevant to 
the patient’s health status or conditions. In certain embodi 
ments, the patient portal component 284 can allow the patient 
to input information into their healthcare record, such as 
exercise, diet, personal device data, payment information, 
etc. An exemplary patient portal, which, in embodiments, 
may be at least partially provided by the patient portal com 
ponent 284, is described below with reference to FIG. 27. 
0136. In certain embodiments, the baseline component 
286 can consolidate basic information about a population, 
provider, or patient, and direct the identification and stratifi 
cation of appropriate parameters to facilitate basic care opera 
tions. In one or more embodiments, the baseline component 
286 can consolidate information associated with identified 
and/or stratified Subsets of a patient population and can pro 
vide care planning, improve care transitions, optimize 
resource utilization; and/or contain costs. For example, in one 
embodiment, knowing that a patient is likely highly moti 
vated for healthcare purposes and has a high compliance rate, 
the baseline component 286 can notify a healthcare provider 
and/or health system that they can rely on the patient to 
comply with their care and need not spend resources unnec 
essarily. In certain embodiments, the baseline component 286 
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can provide a holistic view of a population, provider and/or a 
patient and can address and/or predict underlying gaps in 
care, notify appropriate providers, patients, and family, and 
proactively manage these situations prior to penalties or cri 
SCS. 

0.137 The population health management system 200 is an 
open-loop system meaning that as a healthcare organization 
utilizes the output of the population health server 250, more 
organizational and patient data is generated which is fed back 
into the system 200 and used to update the various output 
registries 230, EMRs 212, and/or antibiograms 235. Further, 
the system 200 operates over and is compatible with existing 
electronic medical record systems associated with healthcare 
organizations, even if these electronic medical record sys 
tems are disparate in nature. Thus, a healthcare organization 
can utilize the system to manage population health without 
having to incur significant financial costs to reconfigure its 
already-existing electronic medical record system. 
0.138 Turning now to FIG. 3, an exemplary identification 
algorithm 300 is depicted for identifying patients that have or 
may have diabetes. It should be understood that the specific 
steps and the order of the steps depicted in the algorithm 300 
are only exemplary and that other steps and different orders of 
the steps may be user. In addition, it should be understood that 
other possible variations for the algorithm 300 are within the 
Scope of the present invention. 
(0.139. In the embodiment depicted in FIG. 3, the identifi 
cation algorithm 300 may include a start step 302, where data 
associated with one or more patients is received, and then at 
the step 304 the data is queried to determine if the patient is 
greater than or equal to 18 years old. If the patient is not 
greater than or equal to 18 years old, at step 306, the patient is 
excluded from the being populated in a diabetes registry. 
After a patient is determined to be greater than 18 years old 
the patient information is queried to determined, at steps 308 
if there is a diabetes code, and at step 310, if there is an 
insurance claims present in the patient information. At step 
314, if the one out the two criteria in steps 308 and 310 are 
present then at step 312, the patient is populated into a dia 
betes mellitus registry. In none of the two criteria in steps 308 
and 310 are met, at step 316, it is determined if the patient 
currently has gestational diabetes. If so, then at step 318, that 
patient is excluded from being populated in the diabetes reg 
istry. If the patient does not currently have gestational diabe 
tes, then at step 320, it is determined if the patient is currently 
on corticosteroids. If so, then, at step 318, the patient is 
excluded. 
0140. If the patient does not currently on corticosteroids 
then, at step 322, it is determined if the patient is on diabetic 
medications. If so, then it is determined, at step 324, if the 
patient is only on metformin, and if not, then the patient is 
populated in the diabetes mellitus registry. If the patient is not 
only on metformin, then at step 326, it is determined if the 
patient have ever been diagnosed with polycystic ovarian 
syndrome (PCOS). If so, then at step 328, the patient is 
excluded from being populated in the diabetes registry. 
0141 For a patient that is not on diabetic medications and 
has not been ever diagnosed with having PCOS, then, at step 
330, it is determined if the patient has any clinical laboratory 
data to Suggest that the patient has diabetes. For instance, at 
step 332 the patient information is queried to determine if 
there is laboratory data evidencing a A1C value greater than 
or equal to 6.5%. Further, at step 334, the patient information 
is queried to determine if there is laboratory data evidencing 
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if the fasting plasma glucose concentration is greater than or 
equal to 126 mg/dL (7.0 mmol/L). In addition, at step 336, the 
patient information is queried to determine if there is labora 
tory data evidencing a 2-hour plasma glucose concentration 
of greater than or equal to 200 mg/dL (11.1 mmol/L) during 
an oral glucose tolerance test (OGTT). At step 338, it is 
determined if the patient has an abnormal result for any of the 
tests queried for in steps 332, 334, and 336. If so, then the 
patient populates to the diabetes registry at step 312. If not, at 
step 340, the patient is excluded from population in the dia 
betes registry. 
0142 FIG. 4 depicts an exemplary stratification algorithm 
400 is depicted for stratifying one or more patients present in 
a diabetes registry. It should be understood that the specific 
steps and the order of the steps depicted in the algorithm 400 
are only exemplary and that other steps and different orders of 
the steps may be user. In addition, it should be understood that 
there other possible variations for the algorithm 400 within 
the scope of the present invention. 
0143. At step 402, patient information associated with 
patients present in the diabetes registry is received. In certain 
embodiments, at the step 304, the information related to one 
or more patients in the diabetes registry is queried to deter 
mine if the patient information includes a code related to Type 
II diabetes within the last five years. If so, then at step 406, the 
patient is stratified to be associated with Type II diabetes. If 
the patient information does not include a code related to 
Type II diabetes within the last five years, at step 408, it is 
determined if the patient information includes a code related 
to Type I diabetes within the last five years. If so, then, at step 
410, the patient is stratified to be associated with Type I 
diabetes. If the patient does not include a code related to Type 
I diabetes within the last five years, at step 412, it is deter 
mined if the patient information includes clinical data Sug 
gesting the presence of antibodies to islet cells. If so, then, at 
step 410, the patient is stratified to be associated with Type I 
diabetes. If the patient information does not include clinical 
data Suggesting the presence of antibodies to islet cells, then 
at step 414, it is determined if the patient information includes 
clinical data that suggesting a C-peptide concentration of less 
than 0.4 ng/mL. If so, then, at step 410, the patient is stratified 
to be associated with Type I diabetes. If the patient informa 
tion does not include clinical data that Suggesting a C-peptide 
concentration of less than 0.4 ng/mL, then at step 416, it is 
determined if the patient has been prescribed diabetic medi 
cations other than insulin. If so, then at step 406, the patient is 
stratified to be associated with Type II diabetes. If the patient 
has not been prescribed diabetic medications other than insu 
lin, then at step 418, it is determined if the patient has been 
prescribed insulin and no other diabetic medications. If so, 
then at step 410, the patient is stratified to be associated with 
Type I diabetes. If not, then the patient is placed in the “other 
category’ which is does not include patients stratified to be 
associated with Type I or Type II diabetes. 
0144. As discussed above, in certain embodiments, a 
population health management system, e.g., the population 
health management system 200 of FIG. 2, can aid in provid 
ing transition healthcare for one or more patients. For 
example, in certain embodiments, a population health server 
may provide transition management care associated with 
transportation of a patient to or from a healthcare venue for an 
appointment. FIG.5 depicts one embodiment of an algorithm 
500 that may be used to determine a need for transportation 
for an appointment and if, based on the transportation situa 
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tion of patient if an appointment should be scheduled. It 
should be understood that the specific steps and the order of 
the steps depicted in the algorithm 500 are only exemplary 
and that other steps and different orders of the steps may be 
user. In addition, it should be understood that there other 
possible variations for the algorithm 500 within the scope of 
the present invention. 
0145 At step 502, a population health management sys 
tem receives and/or generates a generated provider list that 
may include one or more patients in need of scheduling an 
appointment to see a healthcare provider and may or may not 
have transportation needs. At step 504, it is determined if the 
patient has transportation needs, and if not, then at Step 506 an 
appointment is scheduled for the patient. If the patient does 
transportation needs, then at step 508, it is determined if the 
patients insurance will cover transportation services for 
healthcare provider appointments. If so, then at step 506, an 
appointment is scheduled. If the patients insurance will not 
cover transportation services then, at step 510, it is deter 
mined if there are community organizations or free services 
that can provide transportation. If so, then at step 506, an 
appointment is scheduled. If there are no community organi 
Zations or free services that can provide transportation, then at 
step 512, it is determined if there are other resources available 
that have not been identified. If so, then at step 506, an 
appointment is scheduled. If there are no other resources 
available, then at step 514 it is determined if there are home 
health or other service options for this patient. If so, then the 
home health or other services are arranged at step 518. If there 
is no home health or other service options available for the 
patient, then at Step 516, the patients an appointment is put on 
hold until transportation services become available. 
0146 FIG. 6 depicts another embodiment of an algorithm 
600 that may be utilized to provide transition care by facili 
tating the provision of medications to a patient. It should be 
understood that the specific steps and the order of the steps 
depicted in the algorithm 600 are only exemplary and that 
other steps and different orders of the steps may be user. In 
addition, it should be understood that there other possible 
variations for the algorithm 600 within the scope of the 
present invention. 
0.147. At step 602, a population health management sys 
tem, e.g., the population health management system 200 of 
FIG. 2, can determine that medication follow-up is needed for 
a patient. At Step 604, it is determined if the patient can access 
prescriptions, and if so, then at step 606, a prescription is sent 
to a pharmacy and communication with the patientis initiated 
in order to arrange the pick-up of the medication. At step 608, 
it is determined if the patient can access the pharmacy for 
medication pick up, and if so, then at Step 614, the patient 
receives the medication. If the patient cannot access the phar 
macy, then at Step 610, it is determined if the pharmacy can 
deliver the medication. If so, then at step 614, the patient 
receives the medication via delivery by the pharmacy. If the 
pharmacy does not deliver and the patient cannot access the 
pharmacy, then at step 612 an online pharmacy or a Suitable 
alternative pharmacy is located, where at step 614, the patient 
will receive the medication. 

0.148. If it is determined in step 604 that the patient cannot 
access the prescriptions, then at step 616, it is determined if 
there is a prescription assistance program (PAP) to help, and 
if so, at step 618 an application is submitted for the PAP. If a 
PAP is available to help and an application has been submitted 
at step 618, and/or if a PAP is not available to help, at step 620 
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it is determined if there are medication samples available. If 
there are samples available, then at step 622, Samples are 
provided or arranged to be provided and PAP information is 
provided or arranged to be provided. If there are no samples to 
be provided, then at step 624 it is determined if there is a 
central billing office (CBO) that can provide medication 
assistance, and if so, at step 626, a referral is sent to the CBO. 
If there is not a CBO to provide assistance, then at step 628, 
the care management may absorb the cost of medications in 
the short term. 

014.9 FIG. 7 depicts another embodiment of an algorithm 
700 that may be utilized to provide transition care by facili 
tating the provision of additional services for a patient. It 
should be understood that the specific steps and the order of 
the steps depicted in the algorithm 700 are only exemplary 
and that other steps and different orders of the steps may be 
user. In addition, it should be understood that there other 
possible variations for the algorithm 700 within the scope of 
the present invention. 
0150. At step 702, it is determined that other services, such 
as follow up Support, education, etc., may be necessary for the 
patient. At step 704, it is determined if additional referrals are 
required for the additional services, and if not, at step 706 the 
process stops. If additional referrals are required, it is deter 
mined if Support groups, nutritional consultations, physical 
activity access, and education services are needed at steps, 
708, 710, 712, and 714, respectively. If any of the services of 
steps 708, 710, 712, and 714 are needed, at step 716, it is 
determined if insurance will cover these services. If not, then 
at step 718, it is determined if there are free services available. 
If there are no free services available, then at step 720, as a last 
resort, the healthcare provider is directed to educate the 
patient at that time, if possible. If insurance will cover the 
services or there are free services available, then at step 722, 
a referral is sent. At step 724, the healthcare provider is 
directed to educate the patient regarding the arranged services 
and Verify that the patient has access to and an understanding 
of the services. At step 726, a transportation workflow is 
initiated to facilitate transportation to the services, if neces 
sary, and at step 728 the process ends. 
0151 FIG. 8 depicts another embodiment of an algorithm 
800 that may be utilized to provide transition management 
care, if necessary, by determining if a patient requires a refer 
ral. It should be understood that the specific steps and the 
order of the steps depicted in the algorithm 800 are only 
exemplary and that other steps and different orders of the 
steps may be user. In addition, it should be understood that 
there other possible variations for the algorithm 800 within 
the scope of the present invention. 
0152. At step 802, a population health management sys 
tem, e.g., the population health management system 200 of 
FIG. 2, may generate or provide patients in a diabetes registry, 
e.g., an output registry in the registry database 230 of FIG. 2. 
At step 804, it is determined if the algorithm was initiated 
manually. If the algorithm was not initiated manually, then at 
step 806, it is determined if the patient has a primary care 
provider (PCP). If the patient has a PCP, then at step 808, it is 
determined if the patient has Type I diabetes, Latent autoim 
mune diabetes of adults (LADA), or Maturity onset diabetes 
of the young (MODY). If not, then at step 810, the patient is 
stratified as having Type II diabetes. Then at step 812, it is 
determined if there are factors that necessitate referral to an 
endocrinologist. Then at step 814, it is determined if there is 
a patient request for an endocrinologist, if the patient. At step 
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816, it is determined if the patient has been hospitalized for 
hyperglycemia. At step 818, it is determined if the patient is 
on two or more diabetic medications and has an elevated 
Hb A1C value greater than 7%. At step 820, it is determined 
the patient has had two consecutive Hb A1C values greater 
than 7%. At step 822, it is determined if one or more of the 
criteria determined in steps 814, 816, 818, and 820 are met, 
and if not, then at step 824, the process ends and a referral is 
not provided. If one or more of the criteria determined in steps 
814, 816, 818, and 820 are met, or if the patient has Type I 
diabetes, LADA, or MODY, then at step 826 it is determined 
if the patient has an endocrinologist. If the patient does have 
an endocrinologist, then at step 828, it is determined if the 
patient has seen that specialist in the past year, and if so, then 
at step 824, the process ends and a referral is not provided. If 
the patient has not seen that specialist in the past year, or if the 
patient does not have an endocrinologist, then at step 830, it is 
determined if a referral agent has been run for the combina 
tion of the user/healthcare provider and the patient within the 
last 30 days. If so, then at step 824, the process ends and a 
referral is not provided. If a referral agent has not been run for 
the combination of the user/healthcare provider and the 
patient within the last 30 days, then at step 832 it is deter 
mined if the patient in the diabetes registry is an uncontrolled 
diabetic. If so, then at step 850, it is determined if the patient 
has an endocrinologist, and if so at step 852, the endocrinolo 
gist is placed fixed at the top of the list and is designated as the 
“current endocrinologist.” After step 852, or if it is deter 
mined in step 850 that the patient does not have an endocri 
nologist, at Step 854, the system is queried for endocrinologist 
providers. Then at step 856, a primary sort of an endocrinolo 
gist provider list by payor compatibility is performed. Then at 
step 858 a secondary sort of the endocrinologist provider list 
by language compatibility is performed. Then at step 860, a 
tertiary sort of the endocrinologist provider list by location 
compatibility is performed. Then at step 862, for the patients 
with uncontrolled diabetes, a list of endocrinologist providers 
is generated for the best match. 
0153. In addition, at step 834, for all the patients in the 
diabetes registry, it is determined if the patient has a PCP and 
if so, the PCP is placed fixed at the top of the list and desig 
nated as the “current PCP Regardless of whether the patient 
has a PCP or not, at step 838, the system is queried for PCP 
providers. At step 840, a primary sort of a PCP provider list by 
payor compatibility is performed. Then at step 842 a second 
ary sort of the PCP provider list by language compatibility is 
performed. Then at step 846, a tertiary sort of the PCP pro 
vider list by location compatibility is performed. Then at step 
848, for all the patients in the diabetes registry, a list of PCP 
providers is generated for the best match. 
0154 After steps 848 and 862, at step 864, a notification is 
formatted to the user and includes the top 10 providers. At 
step 866, designations for PCPs and endocrinologists are 
provided. Then at step 868, appropriate rationale on a pro 
vider basis is provided. At step 870, an option to view the next 
ten providers is provider, and at step 872, the process ends. 
0155 FIG. 9 depicts an exemplary identification algo 
rithm 900 that may be utilized by a population health man 
agement system, e.g. the population health management sys 
tem 200 of FIG. 2, to identify patients that may have heart 
failure. It should be understood that the specific steps and the 
order of the steps depicted in the algorithm 900 are only 
exemplary and that other steps and different orders of the 
steps may be user. In addition, it should be understood that 
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there other possible variations for the algorithm 900 within 
the scope of the present invention. 
0156 The identification algorithm 900 may include a start 
step 902, where data associated with one or more patients is 
received, and then at the step 904 the data is queried to 
determine if the patient is less than 18 years old. If not, then 
the patient is excluded from being identified with heart fail 
ure. If the patient is not less than 18 years old, then at step 908 
it is determined if a diagnosis code for heart failure is present 
in the healthcare data. If so, then at step 912, the patient is 
included and identified as having or potentially having heart 
failure. If there is no diagnosis code for heart failure is present 
in the healthcare data, then at step 910, it is determined if there 
is claims data present that Suggests the patient has or may 
have heart failure. If so, then at step 912, the patient is 
included and identified as having or potentially having heart 
failure. If the is no claims data present that Suggests the 
patient has or may have heart failure, then at step 914, it is 
determined if there is data that shows that an echocardiogram 
was performed. If so, then at step 916, it is determined if there 
is data for an ejection fraction (EF) quantitative results or 
other codes associated with EF quantitative results. If there is 
such data or codes present, at step 918, it is determined if the 
EF is less than 40%. If the EF is less than 40%, then at step 
920, the patient is identified as having or potentially having 
heart failure and is included in the heart failure registry. If the 
EF is not less than 40%, then at step 922, it is determined if 
there is data evidencing moderate or severe systolic dysfunc 
tion. If so, then at step 920, the patient is identified as having 
or potentially having heart failure and is included in the heart 
failure registry. 
0157. If there is no data evidencing moderate or severe 
systolic dysfunction, or if there is no EF quantitative results or 
other codes associated with EF quantitative results, or if no 
echocardiogram was performed, then the patient’s data is 
queried for the presence of several medications. The patients 
data is queried for the presence of ACE inhibitors and angio 
tensin II receptor blockers at step 926; beta blockers at step 
928: nitrates and hydralazine at step 930; calcium channel 
blockers at step 932; digoxin at step 934; loop diuretics at step 
936; aldosterone antagonists at step 938; and anticoagulants 
at step 940. Then at step 942, it is determined if at least three 
of the heart failure medications queried in steps 926, 928, 
930,932,934,936,938, and 940 are present, and if so, then at 
step 944 the patient is identified as having or potentially 
having heart failure and is included in the heart failure regis 
try. If less than three of the heart failure medications are 
present, then at step 946, the patient is not identified as having 
heart failure and is not included in the registry. 
0158 FIG. 10 depicts an exemplary stratification algo 
rithm 1000 is depicted for stratifying one or more patients 
present in a heart failure registry. It should be understood that 
the specific steps and the order of the steps depicted in the 
algorithm 1000 are only exemplary and that other steps and 
different orders of the steps may be user. In addition, it should 
be understood that there other possible variations for the 
algorithm 1000 within the scope of the present invention. 
0159. At step 1002, data associated with the patients in the 
heart failure registry are received. At step 1004, data from the 
patients in the heart failure registry is filtered only to provide 
data within the past year, so that for steps 1006 through 1026, 
a New York Heart Association (NYHA) code can be deter 
mined or attempted to be determined for the patient. At step 
1006, it is determined if discrete NYHA codes are available in 
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the patients healthcare data. If so, then in step 1008, the 
NYHA code is assigned to the patient. If not, at step 1010, it 
is determined if physician notes are available for natural 
language processing for determining an NYHA code. If so, 
then at step 1012, it is determined if the patient is symptom 
atic at rest, and if so, in step 1020, the patient is assigned the 
NYHA IV code. If the patient is not symptomatic at rest, then 
in step 1014, it is determined if the patient is symptomatic 
with minimal exertion, and if so, in step 1022, the patient is 
assigned the NYHA III code. If the patient is not symptomatic 
with minimal exertion, then in step 1016, it is determined if 
the patient is symptomatic with moderate exertion, and if so, 
in step 1024, the patient is assigned the NYHA II code. If the 
patient is not symptomatic with moderate exertion, then in 
step 1018, it is determined if the patient is asymptomatic, and 
if so, in step 1026, the patient is assigned the NYHAI code. 
0160. After assigning the NYHA code to the patient or not 
being able to assign an NYHA code to the patient, in step 
1028, it is determined if American Medical Association 
(AMA) codes are available in the patient’s healthcare data. If 
so, then in step 1030, the AMA code is assigned to the patient. 
If no AMA codes are available in the patients healthcare data, 
then at step 1032, it is determined if there are physician notes 
available for natural language processing for determining an 
AMA code. If so, then in step 1034, it is determined if there is 
no evidence of structural heart damage. If so, then in step 
1042, the patient is assigned the AMA code A. If there is not 
any evidence of structural heart damage, then in step 1036, it 
is determined if the patient’s symptoms are minimal or non 
existent. If the symptoms are minimal and nonexistent, then 
in step 1044, the patient is assigned the AMA code B. If the 
symptoms are not minimal and nonexistent, then in step 1038, 
it is determined if the symptoms are managed with therapy. If 
the symptoms are managed with therapy, then in step 1046. 
the patient is assigned the AMA code C. If the symptoms are 
not managed with therapy, then in step 1040, it is determined 
if the patient has symptomatic heart disease that does not 
respond to therapy, and if so, in step 1048, the patient is 
assigned the AMA code D. 
0.161. After assigning the AMA code to the patient or not 
being able to assign an AMA code to the patient, in step 1050, 
the data from the patients in the heart failure registry is filtered 
only to provide data within the past year, so that for steps 1052 
through 1076, Ejection Fraction (EF) classifications can be 
determined. In step 1052, it is determined if an echocardio 
gram has been performed. If not, then at step 1054, it is 
determined if an NV test has been performed. If not, then the 
process ends and no EF classification is determined. If an NV 
test or an echocardiogram has been performed, then at Step 
1058, it is determined if there are EF quantitative results. If so, 
at step 1062, it is determined if the EF quantitative results 
reveal an EF greater than 55%. If so, then the patient is 
classified as having a preserved EF at step 1076. If the EF 
quantitative results do not reveal an EF greater than 55%, then 
at step 1066, it is determined if the EF quantitative results 
reveal an EF greater than 40%. If so, in step 1074, the patient 
is classified as having a moderate EF. If the EF quantitative 
results do not reveal an EF greater than 40%, then at step 
1072, the patient is classified as having a reduced EF. 
0162. If there are no quantitative EF results, at step 1060, 

it is determined if there are EF qualitative results. If so, in step 
1064, it is determined if there is no systolic dysfunction. If 
there is not systolic dysfunction, then in step 1076, the patient 
is classified as having a preserved EF. If it is determined that 
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there is not no systolic dysfunction, then in step 1068, it is 
determined if the patient has mild systolic dysfunction. If so, 
then the patient is classified as having a moderate EF in step 
1074. If it is determined that the patient does not have mild 
systolic dysfunction, then in step 1070, it is determined if the 
patient has moderate or severe systolic dysfunction. If so, the 
patient is classified as having a reduced EF. 
0163 As discussed above, in certain embodiments, a 
population health management system, e.g., the population 
health management system 200 of FIG. 2, can aid in provid 
ing transition management care for one or more patients, such 
as determining if a referral is needed for a patient. FIG. 11 
depicts one embodiment of an algorithm 1100 that may be 
used to determine whether a patient needs a referral or not. It 
should be understood that the specific steps and the order of 
the steps depicted in the algorithm 1100 are only exemplary 
and that other steps and different orders of the steps may be 
user. In addition, it should be understood that there other 
possible variations for the algorithm 1100 within the scope of 
the present invention. 
0164. At step 1102 data from the patients in the heart 
failure registry and/or the pre-heart failure registry is 
received. In step 1104, it is determined if the patient has a 
PCP. If so, then in step 1106, it is determined if the patient was 
stratified as having class BII-BIV, C, or D heart failure. If not, 
then in step 1108, it is determined if the patient was stratified 
as having class A or BI heart failure. If so, then in step 1110. 
it is determined if the patient had an acute hospital admission 
during the prior two years for specific diseases or treatments 
as determined in steps 1112-1124. The specific diseases are 
pulmonary edema, new onset atrial fibrillation, heart failure, 
coronary artery bypass grafting (CABG), acute myocardial 
infarction (AMI), valvular disease, cardiomyopathy for steps 
1112, 1114, 1116, 1118, 1120, 1122, and 1124, respectively. 
At step 1126, it is determined if one or more of the diseases or 
treatments of determined in 1112, 1114, 1116, 1118, 1120, 
1122, and 1124 occurred for the patient. If not, then the 
process ends and no referral is made. If the patient has had one 
or more of the diseases or treatments of determined in 1112, 
1114, 1116, 1118, 1120, 1122, and 1124, or if the patient is 
stratified as having class BII-BIV, C, or D heart failure, in step 
1132, it is determined if the patient has a cardiologist. If so, in 
step 1130, it is determined if the patient has had a cardiologist 
outpatient encounter within the last year. If so, in step 1128, 
the process ends and no referral is made. If the patient has not 
had a cardiologist outpatient encounter within the last year, at 
step 1134, it is determined if a referral agent was run for the 
healthcare provider and patient combination in the past 30 
days. If so, in step 1128, the process ends and no referral is 
made. If not, then in step 1136, a Suggestion is provided to the 
healthcare provider for the referral agent. 
0.165 FIG. 12 depicts an algorithm 1200 for assigning a 
physician to one or more patient in a heart failure registry. It 
should be understood that the specific steps and the order of 
the steps depicted in the algorithm 1200 are only exemplary 
and that other steps and different orders of the steps may be 
user. In addition, it should be understood that there other 
possible variations for the algorithm 1200 within the scope of 
the present invention. 
0166. At step 1202, data from one or more patients in a 
heart failure registry is received. At step 1218, for one or more 
patients classified as having class B, C, D heart failure or 
reduced EF, it is determined if such a patient has a cardiolo 
gist. If so, then at step 1220, the cardiologist is placed fixed at 
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the top of the list and is designated as the “current cardiolo 
gist.” After step 1220, or if it is determined in step 1218 that 
the patient does not have a cardiologist, at step 1222, the 
system is queried for cardiologist providers. Then at step 
1224, a primary sort of a cardiologist provider list by payor 
compatibility is performed. Then at step 1226 a secondary 
sort of the cardiologist provider list by language compatibil 
ity is performed. Then at step 1228, a tertiary sort of the 
cardiologist provider list by location compatibility is per 
formed. Then at step 1230, for the patients having class B, C, 
D heart failure or reduced EF, a list of cardiologist providers 
is generated for the best match. 
0167. In addition, at step 1204, for all the patients in the 
heart failure registry, it is determined if the patient has a PCP 
and if so, the PCP is placed fixed at the top of the list and 
designated as the “current PCP in step 1206. Regardless of 
whether the patient has a PCP or not, at step 1208, the system 
is queried for PCP providers. At step 1210, a primary sort of 
a PCP provider list by payor compatibility is performed. Then 
at step 1212 a secondary sort of the PCP provider list by 
language compatibility is performed. Then at Step 1214, a 
tertiary sort of the PCP provider list by location compatibility 
is performed. Then at step 1216, for all the patients in the heart 
failure registry, a list of PCP providers is generated for the 
best match. 

0.168. After steps 1216 and 1230, at step 1232, a notifica 
tion is formatted to the user and includes the top 10 providers. 
At step 1234, designations for PCPs and cardiologists are 
provided. Then at step 1236, appropriate rationale on a pro 
vider basis is provided. At step 1238, an option to view the 
next ten providers is provider, and at step 1240, the process 
ends. 
(0169 FIG. 13 depicts an algorithm 1300 that may be uti 
lized to provide transition management care by facilitating 
the provision of additional services for a patient. It should be 
understood that the specific steps and the order of the steps 
depicted in the algorithm 1300 are only exemplary and that 
other steps and different orders of the steps may be user. In 
addition, it should be understood that there other possible 
variations for the algorithm 1300 within the scope of the 
present invention. 
0170 At step 1302, it is determined that other services, 
Such as follow up Support, education, etc., may be necessary 
for the patient. At step 1304, it is determined if additional 
referrals are required for the additional services, and if not, at 
step 1306 the process stops. If additional referrals are 
required, it is determined if Support groups, nutritional con 
Sultations, outpatient cardiac rehabilitation, physical activity 
access, and education services are needed at steps, 1308, 
1310, 1312, 1314, and 1316, respectively. If any of the ser 
vices of steps 1308, 1310, 1312, 1314, and 1316 are needed, 
at step 1318, it is determined if insurance will cover these 
services. If not, then at step 1322, it is determined if there are 
free services available. If there are no free services available, 
then at step 1324, as a last resort, the healthcare provider is 
directed to educate the patient at that time, if possible. If 
insurance will cover the services or there are free services 
available, then at step 1320, a referral is sent. At step 1326, the 
healthcare provider is directed to educate the patient regard 
ing the arranged services and Verify that the patient has access 
to and an understanding of the services. At step 1328, a 
transportation workflow is initiated to facilitate transporta 
tion to the services, if necessary, and at step 1330 the process 
ends. 
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0171 FIGS. 14-27 depict various aspects of a population 
health management system, e.g., the population health man 
agement system 200. The aspects of the population health 
management system depicted in FIGS. 14-27 are merely 
exemplary and it should be understood that additional aspects 
or variations on the aspects depicted in FIGS. 14-27 are 
within the scope of the present invention. 
(0172 FIG. 14 depicts an overview 1400 of a health system 
that can be provided to a healthcare provider 1410. The 
healthcare provider 1410 can be any healthcare provider asso 
ciated with the health System, Such as a physician, physician’s 
assistant, nurse, care manager, and/or administrator. The 
overview 1400 can be displayed on one or more devices, such 
as the devices 240 discussed above with reference to FIG. 2. 
In one or more embodiments, the overview 1400 may be 
generated, at least in part, by one or more components of a 
population health server, Such as the population health server 
250 discussed above with reference to FIG. 2. 

0173. In certain embodiments, the overview 1400 can 
include a key performance indicator module 1420. In such 
embodiments, the key performance indicator module 1420 
can include various indicators that represent different features 
of a health System, Such as health System utilization 1422, 
financial information 1424, healthcare quality of 1426, opera 
tional indicators 1428, health system access indicators 1430, 
and/or appropriateness of the healthcare 1432. 
0174. In one or more embodiments, the overview can 
include alerts 1440 associated with the health system. In 
certain embodiments, the alerts 1440 can include alerts for 
trends associated with a population of patients cared for by 
the health system. For example, as depicted in FIG. 14, the 
alerts 1440 can include information related to rate of read 
missions, compliance issues, and/or rate or number of pre 
Scriptions being filled for a specific group of patients. In the 
embodiment depicted in FIG. 14, the healthcare provider 
1410 has the option of addressing, dismissing, or Snoozing 
one or more alerts 1440 from this overview 1400. 

0175. In certain embodiments, the overview 1400 can 
include patient population information 1450. In such embodi 
ments, the patient population information 1450 may include 
general characterizations of the patient population in the 
health System. For example, in one embodiment, the patient 
population information 1450 can include the percentage of 
the patient population present in various classifications. Such 
as being classified as having chronic conditions. 
0176). In various embodiments, the overview 1400 can 
include demographic information 1460 on the patient popu 
lation present within the health system. In the same or alter 
native embodiments, the overview can include satisfaction 
metrics 1470 associated with the satisfaction of patients and/ 
or employees of the health system. 
0177. In certain embodiments, the information associated 
with the overview 1400 can include information organized in 
various tabs, such as the tabs 1480. In such embodiments, the 
health care provider 1410 can view information associated 
with the payers or providergroups. In the same or alternative 
embodiments, the health care provider 1410 can view infor 
mation associated with medical conditions or various health 
System programs. 
0178 Invarious embodiments, the overview 1400 can also 
include additional tabbed portions 1490 where the healthcare 
provider 1410 can view information associated with one or 
more registries, scorecards, medications, or outreach. 
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(0179 FIG. 15 depicts a program view 1500 for a specific 
program associated with a health System. The program view 
1500 may be displayed on one or more devices, such as the 
devices 240 discussed above with reference to FIG. 2. In one 
or more embodiments, the overview 1500 may be generated, 
at least in part, by one or more components of a population 
health server, such as the population health server 250 dis 
cussed above with reference to FIG. 2. 
0180. In certain embodiments, the program view 1500 
may be associated with a particular program offered by the 
health system. For example, in the embodiment depicted in 
FIG. 15, the program view 1500 includes a view of a diabetes 
program. In certain embodiments, a healthcare provider, e.g., 
the healthcare provider 1510, can navigate to the program 
view 1500 via a health system overview, such as the health 
system overview 1400 of FIG. 14. In such embodiments, a 
healthcare provider can navigate to the program view 1500 by 
clicking on a link 1442 to address an alert in the overview 
1400 of FIG. 14. 
0181 Returning now to FIG. 15, in certain embodiments, 
the program view 1500 can include all available information 
related to a population of patients being treated for diabetes 
within the health system. For example, in such embodiments, 
the program view 1500 can include a column listing indica 
tors or measures associated with the population of patients 
being treated for diabetes, such as one or more of key per 
formance indicators 1520; quality measures 1530; prescrip 
tion information 1540; consultations/appointments atten 
dance information 1550; and personal patient documentation 
1560 (Such as logging of diet and/or home glucose tests). In 
one or more embodiments, the program view 1500 can pro 
vide a main program view area 1542 of one or more of the 
indicators or measures 1520, 1530, 1540, 1550, and 1560. 
0182. In the embodiment depicted in FIG. 15, the main 
program view area 1542 provides information associated 
with the prescriptions filed measure 1540 from the column 
listing. In embodiments, the main program view 1542 may be 
formatted differently depending upon which indicators or 
measures 1520, 1530, 1540, 1550, and/or 1560 the healthcare 
provider 1510 is highlighting for display. As seen in the 
embodiment depicted in FIG. 15, a main program view area 
1542 may display a map 1544 highlighting pharmacies and 
clinics. In Such embodiments, the main program view area 
1542 can illustrate the percentage of prescriptions filled at 
each of the pharmacies and clinics on the map 1544. In one or 
more embodiments, the main program view area 1542 can 
include a list1580 of various types of entities to display on the 
map 1544. 
0183 FIG.16 depicts ahealthcare provider overview 1600 
for a healthcare provider, such as the healthcare provider 
1610. In embodiments, the healthcare provider 1610 can be 
any healthcare provider associated with the health System, 
Such as, a physician, physicians assistant, nurse, care man 
ager, and/or administrator. The healthcare provider overview 
1600 may be displayed on one or more devices, such as the 
devices 240 discussed above with reference to FIG. 2. In one 
or more embodiments, the healthcare provider overview 1600 
may be generated, at least in part, by one or more components 
of a population health server, such as the population health 
server 250 discussed above with reference to FIG. 2. 

0.184 The healthcare provider overview 1600 can include 
any or all information associated with the healthcare provider 
1610 for a particular health system. In such embodiments, the 
healthcare provider overview 1600 can include more than one 
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potential display area. For example, in the embodiment 
depicted in FIG. 16, the healthcare provider overview 1600 
can include the tabs 1660 to enable the healthcare provider 
1610 to view information associated with various categories, 
Such as worklist, outreach, performance, and connections. In 
one or more embodiments, the healthcare provider overview 
1600 can include a home view option 1662 to view informa 
tion from several categories at once. For example, in certain 
embodiments, the home view option 1662 of the healthcare 
provider overview 1600 can include a communications area 
1620, a schedule area 1630, a performance area 1640, and/or 
a worklist area 1650. In the embodiment depicted in FIG. 16, 
the communications area 1620 can include: an inbox area 
1622 that can display at least a representation of incoming 
messages, e.g., emails; a notification area 1624 that can dis 
play at least a portion of notifications relating to the health 
care providers duties, and/or an announcement area 1626 to 
display announcements relating to the healthcare provider or 
the health system. 
0185. In one or more embodiments, the schedule area 
1630 can include scheduling information associated with the 
healthcare providers duties. For instance, the schedule area 
can include a daily schedule component 1632 of patient 
appointments for the healthcare provider 1610. In the same or 
alternative embodiments, the schedule area 1630 can include 
a reminders component 1634 to display reminders set up by or 
set up for the healthcare provider 1610. 
0186. In certain embodiments, the performance area 1640 
can include information regarding the performance of the 
healthcare provider 1610 as it relates to various metrics asso 
ciated with the patients under the care of the healthcare pro 
vider 1610. For example, in one or more embodiments, the 
performance area 1640 can include information related to the 
high risk population of patients 1642 seen by the healthcare 
provider 1610, the top 5 chronic conditions 1644 of the popu 
lation of patients seen by the healthcare provider 1610, and/or 
the treatment trends 1646, e.g., out of network utilization, of 
the population of patients seen by the healthcare provider 
1610. 

0187. In one or more embodiments, the worklist area 1650 
may include alerts for one or more worklists associated with 
the healthcare provider 1610. In one embodiment, the 
worklist area 1650 can include any alerts for which a popu 
lation health management system, such as the population 
health management system 200 of FIG. 2, has deemed rel 
evant for the healthcare provider 1610 to be aware of. For 
example, in certain embodiments, the worklist area 1650 can 
include alerts and/or notifications for the healthcare provider 
1610 to be aware of new people that have been added to a 
registry or program, e.g., the alert 1652. In the same or alter 
native embodiments, other alerts can be provided in the 
worklist area 1650, such as alerts relating to the patients seen 
by the healthcare provider 1610 that detail emergency room 
visits, hospital discharge, readmission risk, and/or home 
device alerts. 

0188 In certain embodiments, one or more of the areas 
1620, 1630, 1640, and 1650 can include items that comprise 
links that lead to more expanded views or to another view. For 
example, in one or more embodiments, when the healthcare 
provider 1610 clicks and/or touches the registry/programs 
worklist (New Persons Qualify) tile 1652 in the worklist area 
1650, a new view 1700 may be opened, which is depicted in 
FIG. 17. 
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(0189 In one or more embodiments, the view 1700 of FIG. 
17 may be generated, at least in part, by one or more compo 
nents of a population health server, Such as the population 
health server 250 discussed above with reference to FIG. 2. In 
certain embodiments, a healthcare worker, e.g., the health 
care worker 1710, may choose to highlight information 
related to one of the patients provided on the worklist new 
persons list 1720, such as the patient 1748. In such embodi 
ments, upon choosing to highlight a specific patient, a situ 
ational view 1730 may be provided. The situational view 
1730 can include a patient information area 1738, a vitals and 
measurements area 1732, an appointments list area 1734, a 
care plan area 1736, an alerts area 1740, a longitudinal record 
area 1744, and/or a care team list 1746. 
0190. The patient information area 1738 may include 
background information on the patient 1748. Such as age, 
contact information, and health insurance information. In 
certain embodiments, the vitals and measurements area 1732 
can include data including blood pressure readings, height, 
weight, temperature, and/or heart rate. In the one or more 
embodiments, the appointments area 1734 may include a list 
of upcoming and/or previous medical appointments for the 
patient 1748. In one or more embodiments, the care plan 
information 1736 can include medication information, diet 
information, exercise information, medical condition educa 
tion, and/or appointments, recommended by one or more 
healthcare providers. 
(0191 In various embodiments, the alerts area 1740 can 
include alerts related to the patient 1748. In such embodi 
ments, the alerts can include any information that a healthcare 
provider, e.g., the healthcare provider 1710, may find relevant 
for providing care to the patient, such as that the patient 1748 
that has been newly added to a diabetes registry. 
0.192 In certain embodiments, the longitudinal record 
area 1742 can include a list of any longitudinal records asso 
ciated with one or more conditions of the patient 1748. In 
such embodiments, the healthcare provider 1710 can click 
and/or touch one or more of the listed longitudinal records to 
display the full longitudinal record. In the same or alternative 
embodiments, the longitudinal record area 1742 may include 
a list of medications that the patient 1748 is currently taking 
or is prescribed to be taking. In one or more embodiments, 
this list of medications may include medications that the 
patient is no longer taking. An exemplary longitudinal record 
is depicted in FIG. 18. 
0193 Inone or more embodiments, the care team list 1746 
can include a list of all the care team members, such as 
physicians, specialists, care managers, etc., associated with 
the patient 1748. In certain embodiments, the care team list 
1746 can include links to contacting any or all of the indi 
vidual care team members. 
(0194 In the embodiment depicted in FIG. 18, the view 
1800 is identical to the view 1700 discussed above with 
reference to FIG. 17 with the exception that the view 1800 
includes an overlaid longitudinal record 1810. In embodi 
ments, the longitudinal record 1810 may be associated with a 
patient, e.g., the patient 1748 of FIG. 17. 
0.195. In certain embodiments, the longitudinal record 
1810 may be presented in any form known to one skilled in 
the art. For example, in embodiments, the longitudinal record 
1810 may be presented as a pop-up window overlaying 
another view, such as the view 1800. In one or more embodi 
ments, the longitudinal record 1810 may be generated, at least 
in part, by one or more components of a population health 
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server, such as the population health server 250 discussed 
above with reference to FIG. 2. 
0196. In certain embodiments, the longitudinal record 
1810 can include a timeline view area 1820, a potential com 
plications viewing area 1830, a medication list area 1840, 
and/or an education area 1850. In embodiments, the timeline 
view area 1820 can include a timeline view 1822 that provides 
all the medical information associated with a patient, e.g., the 
patient 1748, regarding at least one medical condition, and 
may include information across all providers and/or across all 
WUS. 

0197) In one or more embodiments, the healthcare pro 
vider 1860 may interact with the timeline view 1822 to reveal 
all or a portion of the medical information related to a medical 
condition for a specified time. In one embodiment, the time 
line view 1822 can allow a healthcare provider, e.g., the 
healthcare provider 1860, to view information related to all 
clinical visits and clinical results associated with a particular 
condition, e.g., diabetes, since the patient was diagnosed with 
the condition up until the present moment. For example, as 
can be seen in the embodiment depicted in FIG. 18, medical 
information window 1824 is displayed, which specifically 
details a random blood glucose measurement associated with 
Oct. 10, 2013 at 10:35AM. In certain embodiments, the scale 
of the timeline view 1822 may be changed by a healthcare 
provider, e.g., the healthcare provider 1860, using the time 
line scaling tool 1826. 
0198 In one or more embodiments, the potential compli 
cations viewing area 1830 can include a list of one or more 
potential complications associated with the medical condi 
tion of interest, such as diabetes. For example, the potential 
complications viewing area 1830 displays that there is a 27% 
chance of congestive heart failure in the next 12 months. 
0199. In certain embodiments, the medication list area 
1840 can include a list of all medications that a patient, e.g., 
the patient 1748, is currently taking or is prescribed to take for 
any medical condition. In various embodiments, the medica 
tion list area 1840 may include a list of all the medications that 
a patient is currently taking or is prescribed to take that are 
related to the medical condition of interest, e.g., diabetes. 
0200. In various embodiments, the education area 1850 
can include a list of education programs recommended by a 
healthcare provider, e.g., the healthcare provider 1860, for a 
patient related to the medical condition of interest. In the 
embodiment depicted in FIG. 18, the education area includes 
a list of the education programs recommended by a healthcare 
provider and additionally can include information on whether 
or not such education programs have been completed by the 
patient. 
0201 FIG. 19 depicts a schedule view 1900 for a health 
care provider 1910 in accordance with one embodiment of the 
present invention. The schedule view 1900 may include a 
patient appointment list 1920 for a specific day. In the same or 
alternative embodiments, the schedule view can include a 
column view 1930 that may include an abbreviated schedule 
for the healthcare provider 1910. 
0202. In various embodiments, the schedule view 1900 
can include information that has been generated, at least in 
part, by one or more components of a population health 
server, such as the population health server 250 discussed 
above with reference to FIG. 2. 
0203. In certain embodiments, any or all of the compo 
nents in the appointment list 1920 and/or column view 1930 
can include links to further information about the appoint or 
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patient associated with the appointment. For example, in one 
or more embodiments, the healthcare provider 1910 may 
click on an area associated with a particular patient appoint 
ment, such as the appointment for the patient 1922 to reveal 
relevant information about this patient, such as that depicted 
in the patient information view 2000 of FIG. 20. 
(0204. The patient information view 2000 depicted in FIG. 
20 can include any or all of the relevant information related to 
a particular patient, such as the patient 1922 described above 
with reference to FIG. 19. In various embodiments, the 
patient information view 2000 can include information that 
has been generated, at least in part, by one or more compo 
nents of a population health server, Such as the population 
health server 250 discussed above with reference to FIG. 2. 

0205. In certain embodiments, the patient information 
view 2000 can include a general patient information area 
2020, a main view area 2030, and a navigation area 2060. The 
patient information area 2020 may include general patient 
information that may be relevant to the healthcare provider 
2010 when viewing medical problems associated with the 
patient, Such as age, weight, and/or prescription allergies. 
0206. In certain embodiments, the navigation area 2060 
may list various categories of information associated with the 
patient through which the healthcare provider 2010 may 
interact to view additional patient information. In certain 
embodiments, the additional patient information may be 
populated in the main view area 2030 and/or may appear as a 
pop-up window on top of the patient information view 2000. 
0207. In one or more embodiments, the main view area 
2030 may include a problems area 2040 and a quality mea 
sures area 2050. In such embodiments, the problems area 
2040 may include a list of active 2070 and historical 2080 
problems for the patient, such as the active diabetes problem 
2072 for the patient. Further, in such embodiments, the 
healthcare provider 2010 may click on and/or touch any or all 
of the active 2070 and/or the historical 2080 problems listed 
in the problems area 2040 to view additional information 
associated with that problem. For example, in one or more 
embodiments, when the healthcare provider 2010 clicks on 
and/or touches the diabetes problem 2072, a pop-up condition 
view may appear, Such as that depicted in FIG. 21. 
0208. As can be seen in the embodiment depicted in FIG. 
21, a pop-up condition view 2110 can display over a patient 
information view 2100. In the embodiment depicted in FIG. 
21, the patient information view 2100 of FIG. 21 is substan 
tially identical to the patient information view 2000 described 
above with reference to FIG. 20 except for the presence of the 
pop-up condition view 2110. In certain embodiments, the 
pop-up condition view 2110 can include a longitudinal record 
2120 associated with a particular medical condition, e.g., a 
diabetes condition. In such embodiments, the longitudinal 
record 2120 may include all the properties and components as 
the longitudinal record 1810 discussed above with reference 
to FIG. 18. For example, in such embodiments, the longitu 
dinal record 2120 may include a timeline view area 2130, a 
potential complications viewing area 2140, a medication list 
area 2150, and/or an education area 2160. 
(0209 FIG. 22 depicts a patient workflow interface 2200 
for a healthcare provider, e.g., the healthcare provider 2210. 
The patient workflow interface 2200 can include a patient 
information area 2220, a main area 2230, and a navigation 
area 2260. The patient information area 2220 may include 
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pertinent patient information for a healthcare provider 2210 
for recommending care to the patient, such as age, weight, 
and/or prescription allergies. 
0210. In certain embodiments, the navigation area 2260 
can include a list of categories of information associated with 
the patient from which the healthcare provider 2210 may 
interact with to view additional information or take additional 
actions. 

0211. In one or more embodiments, the main area 2230 
can include additional information related to one or more of 
the categories from the navigation area 2260 chosen by the 
healthcare provider 2210. In the embodiment depicted in 
FIG. 22, the main area 2230 can include a care plan recom 
mendation interface 2240 and a patient education interface 
2250. In certain embodiments, the care plan recommendation 
interface 2240 can be configured to provide care recommen 
dations for one or more medial conditions. In Such embodi 
ments, the healthcare provider 2210 can have the option to 
add and/or remove care recommendations for the one or more 
medical conditions. In various embodiments, the patient edu 
cation interface 2250 can be configured to allow a healthcare 
provider 2210 to search a patient education database and/or 
select patient education programs recommended for the 
patient. 
0212 FIG. 23 depicts a patient management interface 
2300 for a healthcare provider, e.g., the healthcare provider 
2310. In embodiments, the patient management interface 
2300 can provide at least a portion of patient information 
associated with the patients that are under the care of the 
healthcare provider 2310. In one or more embodiments, the 
patient management interface 2300 may be generated, at least 
in part, by one or more components of a population health 
server, such as the population health server 250 discussed 
above with reference to FIG. 2. 

0213. In certain embodiments, the patient management 
interface 2300 can be configured to organize at least a portion 
of the patient information associated with the healthcare pro 
vider 2310 into multiple formats. For example, the patient 
management interface 2300 can include viewing tab options 
2320 for the healthcare provider 2310 to choose when view 
ing the patient information. In the embodiment depicted in 
FIG. 23, the dashboard viewing option 2322 is selected. In the 
dashboard view, the patient management interface 2300, in 
certain embodiments, can include a patient population area 
2330, a communications area 2340, and a categorical Snap 
shot area 2360. 

0214. In certain embodiments, the patient population area 
2330 can provide one or more metrics associated with the 
population of patients under the care of the healthcare pro 
vider 2310. For example, in the embodiment depicted in FIG. 
23, the patient population area 2330 can include information 
related to the proportion of patients 2332 that are high risk, 
which may be presented in a graphical format. In the same or 
alternative embodiments, the patient population area 2330 
can include a list 2334 of the top five chronic conditions 
among the population of patients under the care of the health 
care provider 2310 and/or a list of the persons or patients of 
interest 2336. 

0215. In one or more embodiments, the communications 
area 2340 can include a list of announcements 2342 and/or 
notifications 2344 for the healthcare provider 2310 in relation 
to the population of patients and/or in relation to the health 
system associated with the healthcare provider 2310. 
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0216. In various embodiments, the categorical snapshot 
area 2360 may include tiles, e.g., the tiles 2362. 2364, and 
2366, which can each provide a brief overview of the patient 
information organized in the various categories associated 
with the viewing tab options 2320. For example, in embodi 
ments, the tile 2366 may include a brief overview of select 
information relating to medications. 
0217 FIG. 24 depicts a patient management interface 
2400 for a particular healthcare provider, e.g., the healthcare 
provider 2410. In embodiments, the patient management 
interface 2400 can provide at least a portion of patient infor 
mation associated with the patients that are under the care of 
the healthcare provider 2410. In one or more embodiments, 
the patient management interface 2400 may be generated, at 
least in part, by one or more components of a population 
health server, such as the population health server 250 dis 
cussed above with reference to FIG. 2. 
0218. In certain embodiments, the patient management 
interface 2400 can be configured to organize at least a portion 
of the patient information associated with the healthcare pro 
vider 2410 in multiple formats. For example, the patient 
management interface 2400 can include viewing tab options 
2420 for the healthcare provider 2410 to choose when view 
ing the patient information. In the embodiment depicted in 
FIG. 24, the registries viewing option 2422 is selected. In the 
registries viewing option 2422, the patient management inter 
face 2400, in certain embodiments, can include a registry 
information interface 2430. 

0219. The registry information interface 2430 may 
include a depiction of various metrics for at least a portion of 
the registries associated with the population patients under 
the care of the healthcare provider 2410. For example, in the 
embodiment depicted in FIG. 24, the registry information 
interface 2430 can include a plurality of tiles 2438 which can 
depict what percentage of patients have received care associ 
ated with that registry. For example, as depicted in the tile 
2439, 21% of the patients have received care related to their 
presence in the diabetes registry. 
0220. In certain embodiments, the registry information 
interface 2430 can be configured to provide the healthcare 
provider 2410 various viewing options for the registries. For 
instance, in Such embodiments, the registry information inter 
face 2430 can include a viewing option 2434 for viewing all 
registries or a specific registry. In the same or alternative 
embodiments, the registry information interface 2430 can 
include a viewing option 2432 for viewing specific informa 
tion about the registries that are chosen for viewing, such as a 
quality Score. In one embodiment, a quality Score can depict 
the percentage of patients that have received care or a con 
Sultation with respect the condition associated with a particu 
lar registry and/or the percentage of patients that have 
received care or a consultation with respect a particular treat 
ment associated with a particular population of patients in a 
particular registry. 
0221. In one or more embodiments, the patient manage 
ment interface 2400 can include near real-time data that is 
Supplied from a population health management system, Such 
as the population health management system 200 discussed 
above with respect to FIG. 2. In such embodiments, the 
patient management interface 2400 may include an update 
indicator 2440 so that the healthcare provider 2410 can be 
aware how current the information is. As used herein, near 
real-time data can mean data that is available for viewing or 
processing by one or more components of a population health 
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management system, such as the population health manage 
ment system 200 discussed above with respect to FIG. 2, 
within at least about 1 minute, 10 minutes, 30 minutes, 60 
minutes, 120 minutes, 240 minutes, or 480 minutes of being 
input into any component or portion of Such a population 
health management system. 
0222 FIG. 25 depicts a patient management interface 
2500 for a particular healthcare provider, e.g., the healthcare 
provider 2510. In embodiments, the patient management 
interface 2500 can provide at least a portion of patient infor 
mation associated with the patients that are under the care of 
the healthcare provider 2510. In one or more embodiments, 
the patient management interface 2500 may be generated, at 
least in part, by one or more components of a population 
health server, such as the population health server 250 dis 
cussed above with reference to FIG. 2. 
0223. In certain embodiments, the patient management 
interface 2500 can organize at least a portion of the patient 
information associated with the healthcare provider 2510 in 
multiple formats. Further, in such embodiments, the patient 
management interface 2500 can include viewing tab options 
2520 for the healthcare provider 2510 to choose when view 
ing the patient information. In the embodiment depicted in 
FIG. 25, the registries viewing option 2522 is selected. In the 
registries viewing option 2522, the patient management inter 
face 2500, in certain embodiments, can include a registry 
information interface 2530. 

0224 Like the registry information interface 2430 dis 
cussed above with reference to FIG. 24, the registry informa 
tion interface 2530 can provide the healthcare provider 2510 
various viewing options for the registries. For instance, the 
registry information interface 2530 may include a viewing 
option 2532 for viewing all registries or a specific registry 
and/or a viewing option 2534 for viewing specific informa 
tion about the registries that are chosen for viewing, such as a 
quality score. In the embodiment depicted in FIG. 25, the 
specific registry of diabetes care and the associated quality 
score were selected. 

0225. Further, like the registry information interface 2430 
of FIG. 24, the registry information interface 2530 may 
include a depiction of various metrics for at least a portion of 
the population of patients in the diabetes care registry that are 
under the care of the healthcare provider 2510. For example, 
in the embodiment depicted in FIG. 25, the registry informa 
tion interface 2530 can include a plurality of tiles 2536 which 
can depict what percentage of patients have received care for 
various treatment aspects associated with diabetes care. For 
example, as depicted in the tile 2538, 12% of these patients 
have received a foot exam. 
0226. The patient management interface 2600 depicted in 
FIG. 26 is similar to the patient management interface 2500 
discussed above with respect to FIG. 25, with the exception 
that the program measures viewing option 2614 was selected 
along with the diabetes care registry 2612 to populate the 
registry information interface 2610. 
0227. In the embodiment depicted in FIG. 26, the registry 
information interface can include a list 2620 of various pro 
gram measures and may further include a graphical represen 
tation of the compliance level associated with those mea 
Sures. For instance, as seen in the embodiment depicted in 
FIG. 26, the list 2620 can include personal patient documen 
tation measure indicators 2622, healthcare event compliance 
measure indicators 2624, and/or diabetes program compli 
ance measure indicators 2626. 
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0228 FIG. 27 depicts a patient interface 2700 where a 
patient, e.g., the patient 2710, may view and interact with 
information associated with any or all care programs associ 
ated with the patient’s various medical conditions. In certain 
embodiments, the patient interface 2700 may include a list 
2720 of associated healthcare providers, a navigation panel 
2730, a main view area 2740, and a communication interface 
area 2760. 
0229. In certain embodiments, the navigation panel 2730 
may include a list of various categories of information of 
which the patient 2710 may choose to view in the main view 
area 2740 and/or to open new windows for additional infor 
mation associated with a particular category. 
0230. In the embodiment depicted in FIG. 27, the main 
view area 2740 can include a plan view area 2770, which may 
display various aspects of one or more care plans assigned to 
the patient 2710. Such as medication, diet, and/or appoint 
ments. In the same or alternative embodiments, the main view 
area 2740 can include a recent results area 2750 that can 
display one or more results or data from a medical device, 
Such as a weight scale or a blood pressure monitor. 
0231. In one or more embodiments, the communication 
interface area 2760 may be configured to allow the patient to 
contact or engage a number of various groups. For example, 
in such embodiments, the communication interface 2760 may 
include links so that the patient 2710 can contact or message 
one or more healthcare providers, contact or message a par 
ticular community of patients, pay a medical bill, or obtain 
additional wellness information. 
0232 FIG. 28 depicts an exemplary flow diagram for a 
method 2800 that facilitates designing and utilizing popula 
tion health programs. Initially, at step. 2810 healthcare data 
from disparate sources can be received by a population health 
server. In one embodiments, the step 2810 may be performed 
at least partly by the receiving component 252 discussed 
above with reference to FIG. 2. In embodiments, the health 
care data may include any or all of the properties of the 
healthcare data discussed above with reference to the EMRs 
212 of FIG. 2. In step 2812, the population health server can 
be utilized to identify a population of patients based on a set 
of criteria. In certain embodiments, the step 28.12 may be 
performed at least partly by the identifying component 254 
discussed above with reference to FIG. 2. In step 2814, the 
population health server can utilized to stratify the population 
of patients based on one or more algorithms to create one or 
more groups of patients. In certain embodiments, the step 
2814 may be at least partly performed by the stratifying 
component 256 discussed above with reference to FIG. 2. In 
step 2816, the population health server can be utilized to 
create at least one registry, the at least one registry comprising 
at least a portion of the one or more groups. In one embodi 
ment, the step 28.16 may be performed at least partly by the 
creating component 258 discussed above with reference to 
FIG. 2. In one embodiment, the population health server of 
steps 2810, 2812, 2814, and/or 2816 can have any or all of the 
properties of the population health server 250 discussed 
above with reference to FIG. 2. 
0233 FIG. 29 depicts an exemplary flow diagram for a 
method 2900 that facilitates designing and utilizing popula 
tion health programs. In step 2910, healthcare data from 
disparate sources can be received by a population health 
server. In one embodiments, the step 29.10 may be performed 
at least partly by the receiving component 252 discussed 
above with reference to FIG. 2. In embodiments, the health 
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care data may include any or all of the properties of the 
healthcare data discussed above with reference to the EMRs 
212 of FIG. 2. In step 2912, the population health server can 
be utilized to identify a population of patients based on one or 
more medical conditions. In certain embodiments, the step 
2912 may be performed at least partly by the identifying 
component 254 discussed above with reference to FIG. 2. In 
step 2914, the population health server can be utilized to 
stratify the population of patients into one or more groups 
based on at least one algorithm. In certain embodiments, the 
step 2914 may be at least partly performed by the stratifying 
component 256 discussed above with reference to FIG. 2. In 
step 2916, an opportunity for a clinician to confirm an output 
of the at least one algorithm can be provided. In one embodi 
ment, the step 2916 may be performed at least partly by the 
output component 260 discussed above with reference to 
FIG. 2. In step 2918, the population health server can be 
utilized to create at least one registry for the population of 
patients based on at least a portion of the output of the at least 
one algorithm. In one embodiment, the population health 
server of steps 2910,2912, 2914, and/or 2918 can have any or 
all of the properties of the population health server 250 dis 
cussed above with reference to FIG. 2. 

0234 FIG. 30 depicts an exemplary flow diagram for a 
method 3000 for stratifying one or more patients into one or 
more groups. In step 3010, healthcare data can be received by 
a population health server. The healthcare data may include 
clinical impressions and/or clinical narratives from one or 
more healthcare providers. In embodiments, the healthcare 
data may include any or all of the properties of the healthcare 
data discussed above with reference to the EMRs 212 of FIG. 
2. In one embodiment, the step 3010 may be performed at 
least partly by the receiving component 252 discussed above 
with reference to FIG. 2. In step 3012, the population health 
server can be utilized for natural language processing to 
extract one or more clinical indicators from the healthcare 
data. In certain embodiments, the step 3012 may be at least 
partly performed by the natural language processing compo 
nent 270 discussed above with reference to FIG. 2. In step 
3.014, the population health server can be utilized to stratify 
one or more patients into one or more groups based on at least 
a portion of the one or more clinical indicators. In one 
embodiments, the step 301.4 may be at least partly performed 
by the stratifying component 256 discussed above with ref 
erence to FIG. 2. In step 3016, the population health server 
can be utilized to create at least one registry comprising the 
one or more groups. The at least one registry may account for 
one or more of resources available to a patient; lifestyle and 
prognostic assets that can be used for prediction; and assets 
necessary for attribution, allocation, or measurement. In cer 
tain embodiments, the step 3016 may be at least partly per 
formed by the creating component 258 discussed above with 
reference to FIG. 2. In one embodiment, the population health 
server of steps 3010,3012,3014, and/or 3016 can have any or 
all of the properties of the population health server 250 dis 
cussed above with reference to FIG. 2. 

0235 FIG. 31 depicts an exemplary flow diagram for a 
method 3100 for stratifying one or more patients into one or 
more groups. In step 3110, healthcare data from disparate 
sources can be received by a population health server. The 
healthcare data may comprise clinical impressions and/or 
clinical narratives from one or more healthcare providers. In 
one embodiment, the step 3110 may be performed at least 
partly by the receiving component 252 discussed above with 
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reference to FIG. 2. In embodiments, the healthcare data may 
include any or all of the properties of the healthcare data 
discussed above with reference to the EMRS 212 of FIG. 2. In 
step 3112, the population health server can be utilized for 
natural language processing to extract one or more clinical 
indicators from the healthcare data, where the one or more 
clinical indicators are associated with one or more chronic 
conditions. In certain embodiments, the step 3112 may be at 
least partly performed by the natural language processing 
component 270 discussed above with reference to FIG. 2. In 
step 3114, a relevance rating can be provided to each of the 
one or more clinical indicators. In one embodiments, the step 
3114 may be at least partly performed by the natural language 
processing component 270 discussed above with reference to 
FIG. 2. In step 3116, the population health server can be 
utilized to stratify one or more patients into one or more 
groups based on at least a portion of the one or more clinical 
indicators. In one embodiment, the step 3116 may be at least 
partly performed by the stratifying component 256 discussed 
above with reference to FIG. 2. In step 3118, the population 
health server can be utilized to create at least one registry 
comprising the one or more groups. The at least one registry 
may account for one or more of resources available to a 
patient; lifestyle and prognostic assets that can be used for 
prediction; and assets necessary for attribution, allocation, or 
measurement. In certain embodiments, the step 3118 may be 
at least partly performed by the creating component 258 
discussed above with reference to FIG.2. In one embodiment, 
the population health server of steps 3110,3112,3116, and/or 
3118 can have any or all of the properties of the population 
health server 250 discussed above with reference to FIG. 2. 

0236 FIG. 32 depicts an exemplary flow diagram for a 
method 3200 that facilitates using at least one clinically rel 
evant algorithm in population health programs. In step 3210. 
healthcare data from disparate sources can be received by a 
population health server. In one embodiment, the step 3210 
may be performed at least partly by the receiving component 
252 discussed above with reference to FIG. 2. In embodi 
ments, the healthcare data may include any or all of the 
properties of the healthcare data discussed above with refer 
ence to the EMRs 212 of FIG. 2. In step 3212, the population 
health server can be utilized to stratify a population of patients 
based on one or more algorithms to create one or more groups 
of patients, where the one or more algorithms comprise at 
least one clinically relevant algorithm utilizing clinical data. 
In one or more embodiments, the clinical data can have any or 
all of the properties of the clinical data discussed above with 
reference to the EMRs 212 of FIG.2. In certain embodiments, 
the step 3212 may be performed at least partly by the strati 
fying component 256 discussed above with reference to FIG. 
2. In step 3214, the population health server can be utilized to 
create at least one registry, the at least one registry comprising 
at least a portion of the one or more groups. In one embodi 
ment, the step 3214 may be at least partly performed by the 
creating component 258 discussed above with reference to 
FIG. 2. In one embodiment, the population health server of 
steps 3210, 3212, and/or 3214 can have any or all of the 
properties of the population health server 250 discussed 
above with reference to FIG. 2. 

0237 FIG. 33 depicts an exemplary flow diagram for a 
method 3300 that facilitates utilizing clinically relevant algo 
rithms for registry population. In step 3310, healthcare data 
from disparate sources can be received by a population health 
server. In one embodiment, the step 3310 may be performed 
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at least partly by the receiving component 252 discussed 
above with reference to FIG. 2. In embodiments, the health 
care data may include any or all of the properties of the 
healthcare data discussed above with reference to the EMRs 
212 of FIG. 2. In step 3312, the population health server can 
be utilized to identify a population of patients based, at least 
partly, on one or more medical conditions. In one embodi 
ment, the step 3312 may be at least partly performed by the 
identifying component 254 discussed above with reference to 
FIG. 2. In step 3314, the population health server can be 
utilized to stratify the population of patients based on at least 
a clinically relevant algorithm, the clinically relevant algo 
rithm utilizing clinical data. The clinical data including one or 
more of medication information, laboratory values, diagnos 
tics, clinician narratives, and clinician assessments. In one or 
more embodiments, the clinical data can have any or all of the 
properties of the clinical data discussed above with reference 
to the EMRs 212 of FIG. 2. In certain embodiments, the step 
3314 may be performed at least partly by the stratifying 
component 256 discussed above with reference to FIG. 2. In 
step 3316, the population health server can be utilized to 
create at least one registry for the population of patients based 
on at least a portion of an output of the clinically relevant 
algorithm. In one embodiment, the step 3316 may be at least 
partly performed by the creating component 258 discussed 
above with reference to FIG. 2. In step 3318, the population 
health server can be utilized to update the at least one registry 
when additional clinical data is available for the clinically 
relevant algorithm to utilize. In one embodiment, the step 
3318 is at least partly performed by the receiving component 
252, the stratifying component 256, and/or the creating com 
ponent 258 discussed above with reference to FIG. 2. In one 
embodiment, the population health server of steps 3310, 
3312, 3314, 3316, and/or 3318 can have any or all of the 
properties of the population health server 250 discussed 
above with reference to FIG. 2. 

0238 Referring now to FIG. 34, an exemplary flow dia 
gram is depicted of a method 3400 of providing a cross venue 
antibiogram. Initially, at step 3410, medications information 
is received from disparate Sources. The disparate sources may 
include multiple venues, multiple providers, and across mul 
tiple conditions (e.g., from more than one registry identifying 
more than one condition). Susceptibility results based on 
testing associated with patient information are received, at 
step 3412, from the disparate sources. The susceptibility 
results may include results from testing being performed on 
inpatients, outpatients, and patients within the community 
outside of a hospital setting (e.g., non-acute care settings). 
The Susceptibility results may include patient demographics 
but does not include patient identifiers. 
0239. A cross venue antibiogram is created, at step 3414, 
based on the medications information and the Susceptibility 
results. At step 3416, the cross venue antibiogram is commu 
nicated to a clinician device. The cross venue antibiogram 
allows the clinician to more accurately prescribe medications 
by providing information as to which medications will be 
most effective based on the patients circumstances and loca 
tion or setting and provides a broad view of susceptibility 
result trends. In embodiments, one or more populations can 
be monitored, based on the cross venue antibiogram, for 
development of antimicrobial resistance, unnecessary pre 
Scriptions, incorrect or more costly medications, neglecting 
to order follow up labs to monitor for adverse drug reactions, 

26 
Aug. 13, 2015 

patients not refilling medications as prescribed, drug interac 
tions for patients using multiple pharmacies and/or providers. 
0240. In one embodiment, filtering of the antibiogram is 
enabled based on selected demographics. In this regard, a 
clinician can filter the antibiogram based on circumstances 
relevant to the patient to create apatient-specific antibiogram. 
The demographics may include an institution, a practice asso 
ciated with a clinician, a Zip code, a county, a city, a state, a 
region, or a country. A specific disease state may be selected 
for a patient or received from one or more data sources. 
Patient information including related conditions, laboratory 
results, and allergy information for the patient may addition 
ally be received from one or more data sources. Multiple 
medication options for the patient may be provided based on 
the received information and the patient-specific antibio 
gram. The medication options may include dosing, generic 
alternatives, cost, availability, and Susceptibility information, 
the cost including relative cost, actual wholesale price, insti 
tution cost, patient cost, or cost effectiveness, and/or the 
availability including a numerical amount or relative amount 
of a drug in Stock. 
0241. In embodiments, the cross venue antibiogram can be 
further utilized to determine a medication for a patient is 
being prescribed appropriately, as shown at step 3418. For 
example, information from a data source may indicate the 
patient was prescribed a medication that is ineffective given 
the patient’s condition or particular location. Similarly, the 
information may indicate a different medication is more 
effective. In these examples, it is determined that the medi 
cation is not being prescribed appropriately. In a situation 
where the information indicates the medication is the most 
effective given the patient’s condition or particular location, it 
is determined that the mediation is being prescribed appro 
priately. In an embodiment, if it is determined that the medi 
cation is not being prescribed appropriately, inappropriate 
trends (i.e., the medication is not being prescribed appropri 
ately) may be flagged at step 3420. Additionally or alterna 
tively, a medication steward may be alerted to intervene. 
Inappropriate trends and/or interventions may be docu 
mented via an automated messaging system. Similarly, in one 
embodiment, interventions may be electronically captured 
for trending and reporting. Provider prescribing trends and 
effects of intervention may be monitored, at step 3422. 
0242. In embodiments, information from a data source 
may indicate the patient was prescribed a medication that 
requires a particular form of monitoring, follow-up, educa 
tion, additional laboratories, and the like. Based on additional 
information from a data source that may indicate a require 
ment has or has not been fulfilled, in one embodiment, it is 
assessed, at Step 3424, if the patient is being properly moni 
tored and educated. In one embodiment, as shown at Step 
3426, patient or clinician non-compliance and the need for 
additional education is predicted. In one embodiment, any or 
all of the steps of method 2400 may be at least partly per 
formed by one of various components of the population 
health server 250 discussed above with reference to FIG. 2. 
0243 Turning now to FIG.35, an exemplary flow diagram 

is depicted of a method 3500 of providing a comprehensive 
medication advisor. Initially, at step 3510, a selection of a 
disease state is received from a clinician device. Patient infor 
mation including related conditions, laboratory results, 
allergy information for the patient is received from one or 
more electronic medical records at step 3512. Utilizing sus 
ceptibility data, based on a cross venue antibiogram, one or 
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more medication options are provided for the disease state, at 
step 3514. The medication options may include dosing, 
generic alternatives, cost, availability, and Susceptibility 
information. The cost may include relative cost, actual whole 
sale price, institution cost, patient cost, or cost effectiveness. 
The availability may include a numerical amount or relative 
amount of a drug in stock. The Susceptibility information may 
be based on the antibiogram and may include information 
relevant to one or more of the patient, an institution, a practice 
associated with a clinician, a Zip code, a county, a city, a state, 
a region, or a country. The one or more medication options are 
provided to the clinician device, at step 3516. In one embodi 
ment, as shown at step 3518, if a clinician prescribes a medi 
cation that is not one of the one or more medication options, 
a medication steward is alerted to intervene. Alternatively or 
additionally, prescribing trends and effects of intervention is 
monitored, in one embodiment, at step 3520. In one embodi 
ment, any or all of the steps of method 3500 may be at least 
partly performed by one of various components of the popu 
lation health server 250 discussed above with reference to 
FIG 2. 

0244. The present invention has been described in relation 
to particular embodiments, which are intended in all respects 
to be illustrative rather than restrictive. Further, the present 
invention is not limited to these embodiments, but variations 
and modifications may be made without departing from the 
Scope of the present invention. 
What is claimed is: 

1. One or more computer storage media storing computer 
executable instructions that, when executed by one or more 
computing devices, cause the one or more computing devices 
to perform a method that facilitates designing and utilizing 
population health programs 

receiving, at a population health server, healthcare data 
from disparate sources; 

identifying a population of patients based on a set of crite 
ria selected by a user; 

stratifying the population of patients, via the population 
health server, based the set of criteria and on one or more 
algorithms to create one or more groups of patients, 
wherein at least one group of the one or more groups of 
patients comprises a plurality of patients having at least 
one substantially similar attribute; and 

utilizing the population health server to create at least one 
transition registry comprising transition care informa 
tion for at least a portion of the one or more groups of 
patients; and 

upon receiving a selection of a patient from the transition 
registry, providing transition care information to a clini 
cian device associated with a clinician making the selec 
tion. 

2. The media of claim 1, wherein the transition care infor 
mation includes transition care arrangements. 

3. The media of claim 1, further comprising automatically 
scheduling, based on the transition care information, an 
appointment for the patient. 

4. The media of claim 1, further comprising automatically 
arranging, based on the transition care information, transpor 
tation services for the patient. 

5. The media of claim 1, further comprising automatically 
arranging, based on the transition care information, for the 
delivery of prescriptions to the patient. 
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6. The media of claim 1, further comprising automatically 
arranging, based on the transition care information, for pre 
Scription assistance for the patient. 

7. The media of claim 1, further comprising automatically 
arranging, based on the transition care information, follow-up 
services for the patient. 

8. The media of claim 7, wherein the follow-up services 
include Support groups, dietary requirements, or educational 
information. 

9. The media of claim 1, further comprising automatically 
determining, based on the transition care information, if a 
referral is needed for the patient. 

10. The media of claim 9, further comprising automatically 
notifying, based on the transition care information, a health 
care provider the referral is needed for the patient. 

11. The media of claim 1, further comprising automatically 
facilitating, based on the transition care information, assign 
ment of a healthcare provider to the patient. 

12. The media of claim 1, wherein the disparate sources 
include a plurality of EMRs, and wherein at least a portion of 
the plurality of EMRS is associated with the same patient. 

13. The media of claim 12, wherein the plurality of EMRs 
are associated with at least one of a plurality of healthcare 
providers, a plurality of patients, a plurality of medical con 
ditions, a plurality of healthcare venues and/or facilities, a 
plurality of organizations, and a plurality of communities. 

14. The media of claim 1, wherein the healthcare data 
comprises one or more of clinical data, healthcare-related 
financial data, and patient sensor and/or patient device data. 

15. The media of claim 1, wherein the at least one substan 
tially similar attribute comprises one or more disease risk 
levels and/or scores, one or more disease stages, and/or one or 
more healthcare objective. 

16. A computer system that facilitates designing and ulti 
lizing population health programs, the computer system com 
prising a processor coupled to a computer storage medium, 
the computer storage medium having stored thereon a plural 
ity of computer Software components executable by the pro 
cessor, the computer software components comprising: 

a receiving component that receives healthcare data from 
disparate sources; 

an identifying component that identifies a population of 
patients based on a set of criteria selected by a user; 

a stratifying component that Stratifies the population of 
patients based on the set of criteria and one or more 
algorithms to create one or more groups of patients, 
wherein at least one group of the one or more groups of 
patients comprises a plurality of patients having at least 
one substantially similar attribute; 

a creating component that creates at least one transition 
registry comprising transition care information for at 
least a portion of the one or more groups of patients; and 

a healthcare care transition component that, upon receiving 
a selection of a patient from the transition registry, pro 
vides transition care information to a clinician device 
associated with a clinician making the selection. 

17. A computer-implemented method in a clinical comput 
ing environment comprising: 

receiving, via a first computing process, healthcare data 
from disparate sources; 

identifying, via a second computing process, a population 
of patients based on a set of criteria selected by a user; 

stratifying, via a third computing process, the population of 
patients based the set of criteria and on one or more 
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algorithms to create one or more groups of patients, 
wherein at least one group of the one or more groups of 
patients comprises a plurality of patients having at least 
one substantially similar attribute; and 

creating, via a fourth computing process, at least one tran 
sition registry comprising transition care information for 
at least a portion of the one or more groups of patients; 
and 

upon receiving a selection of a patient from the transition 
registry, providing transition care information, via a fifth 
computing process, to a clinician device associated with 
a clinician making the selection, 

wherein each of the computing processes is performed by 
one or more computing devices. 

18. The method of claim 17, wherein the transition care 
information includes transition care arrangements. 

19. The method of claim 17, further comprising automati 
cally scheduling, based on the transition care information, an 
appointment for the patient. 

20. The method of claim 17, further comprising automati 
cally arranging, based on the transition care information, 
transportation services for the patient, the delivery of pre 
Scriptions to the patient, prescription assistance for the 
patient, or follow-up services for the patient. 
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