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COLLABORATIVE MULTI-FACILITY
MEDICATION MANAGEMENT SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of provisional
patent application No. 61/226,737 titled “Collaborative Multi
Facility Medication Management System”, filed on Jul. 19,
2009 in the United States Patent and Trademark Office.

[0002] The specification of the above referenced patent
application is incorporated herein by reference in its entirety.

BACKGROUND

[0003] The computer implemented method and system dis-
closed herein, in general, relates to health care services. More
particularly, the computer implemented method and system
disclosed herein relates to managing health care and obtain-
ing analytical insights using information related to health care
in a collaborative environment.

[0004] Inthe United States, there are approximately 38,000
assisted living facilities (ALFs) providing housing and super-
vision, or assistance with activities of daily living (ADLs) to
about 975,000 people. The average age of residents in ALFs
is 85 years and, on an average, the ALF residents are on six
different prescriptions per month.

[0005] In ALFs, medication is often administered by unli-
censed assistive personnel who operate outside of a nurse-
delegation model but are entrusted with great responsibilities
including, for example, medication profiling, medication
monitoring, identification of drug-drug, drug-food and drug-
lab interaction, and manual coordination with a resident’s
pharmacy, physician and family. This issue is further exacer-
bated by the fact that there is nearly an 80% turnover rate for
these personnel. An estimated 106,000 fatal adverse drug
events (ADEs) occur annually in the US. ALF residents tend
to suffer from multiple chronic conditions, visit multiple phy-
sicians, and obtain medications from multiple pharmacies
locally, by mail order, via the internet, etc. This puts them at
ahigher risk for adverse drug events (ADEs). A January 2008
survey conducted by the Center for Excellence in Assisted
Living (CEAL) showed that the most likely types of medica-
tion errors include (i) medication out of stock or not delivered
to an assisted living facility (ALF) due to dispensing errors,
(i1) medication given at the wrong time due to administering
errors, (iii) medication given at the wrong dose due to admin-
istering errors, and (iv) wrong medication sent by the phar-
macy due to dispensing errors.

[0006] Apart from the harm of ADEs to residents, assisted
living facility (ALF) managers are deeply concerned about
the potential liability of managing resident medications. A
single medication error can result in over a $150,000 claim,
and professional liability insurance can range between about
10% to about 15% of service costs. Hence, there is a need for
a system that reduces adverse drug events (ADEs) for resi-
dents, improves compliance for staff, and lowers liability
costs for ALFs.

[0007] Furthermore, assisted living facility (ALF) resi-
dents constitute a large cohort of high medication users whose
medication usage is managed and logged on a daily basis.
Their medication prescription, administration, usage and
compliance information can provide invaluable research
insights with significant potential benefits to multiple stake-
holders including seniors, assisted living industries, pharma-
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ceuticals, physicians, health care payers, government organi-
zations, etc. Therefore, there is a need for a system or an
application that facilitates harvesting of ALF medication data
for research purposes.

[0008] Hence, in view of the foregoing, there is a long felt
but unresolved need for a computer implemented method and
system that manages health care and obtains analytical
insights related to health care in a collaborative environment.

SUMMARY OF THE INVENTION

[0009] This summary is provided to introduce a selection of
concepts in a simplified form that are further described in the
detailed description of the invention. This summary is not
intended to identify key or essential inventive concepts of the
claimed subject matter, nor is it intended for determining the
scope of the claimed subject matter.

[0010] The computer implemented method and system dis-
closed herein addresses the above stated need for managing
health care and obtaining analytical insights related to health
care in a collaborative environment. A medication manage-
ment platform accessible by multiple health care users and
health care providers is provided in the collaborative environ-
ment. The health care users and the health care providers are,
for example, senior citizens, assisted living facilities, assisted
living facility (ALF) residents, nursing homes, care giving
facilities, pharmaceuticals, physicians, health care payers,
government organizations, etc. The medication management
platform is, for example, a cloud computing based platform
implemented as a service for developing and hosting scalable
web applications and services for managing health care infor-
mation. The medication management platform comprises a
medication management application and a research reposi-
tory component. Multiple collaborative tools are provided on
the medication management platform for enabling the health
care users and the health care providers to interact and com-
municate with each other in the collaborative environment.
The collaboration tools comprise, for example, hosted appli-
cations for electronic mail, chat, instant messaging, calendar,
voice and video messaging, online sharing of documents,
work optimization elements, etc. The collaboration tools
facilitate collaboration between the health care users and the
providers, assisted living facility medication managers,
assisted living facility residents, resident families, pharma-
cies, physicians, etc.

[0011] The medication management application acquires
health care information of the health care users’ personal
health records populated from multiple health care informa-
tion sources using, for example, the collaborative tools.
Online portable personal health records of the health care
users are acquired as one of the health care information
sources. These online portable personal health records are
integrated with the medication management application for
acquiring specific health care information related to the
health care users. The medication management application
monitors and tracks the acquired health care information. The
medication management application updates a de-identified
research repository of the research repository component by
consolidating the monitored and tracked health care informa-
tion. The medication management application analyzes the
consolidated health care information in the updated research
repository for obtaining analytical insights related to health
care.

[0012] The research repository is, for example, a cloud
computing based scalable research repository that incorpo-
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rates different levels of security, de-identification of the con-
solidated health care information for safeguarding the privacy
of the health care users, and provides scalable access to
researchers. The research repository component of the medi-
cation management platform further comprises an analytical
processor. The analytical processor provides an analytical
visualization dashboard for rendering pre-built analytical
insights and trends based on the consolidated health care
information. The research repository component comprises
multiple application programming interfaces (APIs) for que-
rying and extracting data, policies, and metadata to facilitate
research using the research repository. The research reposi-
tory comprises multiple analytical data registries for obtain-
ing the analytical insights that facilitate research on, for
example, aging processes, age-related diseases and special
needs of aged health care users, drug post-marketing surveil-
lance, early detection of adverse drug events, study of pre-
scription trends and usage, study of compliance of medication
by the health care users, identification of off-label drug use,
etc.

[0013] The medication management application acquires
and stores prescription information and user information of
the health care users across the health care providers subscrib-
ing to the medication management platform. The prescription
information and the user information are acquired from the
online portable personal health records of each of the health
care users. The medication management application gener-
ates a daily medication schedule for each of the health care
users based on administration instructions of the health care
providers for prescription schedules of each of the health care
users. The medication management application also gener-
ates a facility master schedule for each of the health care
providers for managing schedules of health care users and
staff members of each of the health care providers. The medi-
cation management application also tracks job schedules of
each of the staft members of the health care providers and
creates daily task lists for each of the staff members by col-
lating information from the job schedules and the facility
master schedule.

[0014] The medication management application further
comprises a schedule optimization engine for evaluating, on a
daily basis, availability schedules of the staff members of
each of the health care providers against medication admin-
istration needs for each day from the facility master schedule
for creating daily task lists for managerial planning and opti-
mization. The medication management application further
generates daily task lists for the staft members of each of the
health care providers based on recommendations from the
schedule optimization engine. The medication management
application generates reports for operational and regulatory
management to ensure health insurance portability and
accountability act (HIPAA) compliance and compliance with
state regulations, and to facilitate managerial tracking.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The foregoing summary, as well as the following
detailed description of the invention, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, exemplary construc-
tions of the invention are shown in the drawings. However, the
invention is not limited to the specific methods and instru-
mentalities disclosed herein.

[0016] FIG. 1 illustrates a computer implemented method
for managing health care and obtaining analytical insights
using information related to health care in a collaborative
environment.
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[0017] FIG. 2 illustrates a computer implemented system
for managing health care and obtaining analytical insights
using information related to health care in a collaborative
environment.

[0018] FIG. 3 exemplarily illustrates a sample resident
daily medication schedule generated by a medication man-
agement application on a medication management platform.
[0019] FIG. 4 exemplarily illustrates a sample daily task list
generated by the medication management application on the
medication management platform.

[0020] FIG. 5 exemplarily illustrates a cloud computing
architecture of the medication management platform.

[0021] FIG. 6 exemplarily illustrates the architecture of a
computer system for managing health care and obtaining
analytical insights using information related to health care in
a collaborative environment.

[0022] FIG. 7 exemplarily illustrates a worktlow diagram
for managing health care in an assisted living facility.
[0023] FIG. 8A exemplarily illustrates a screenshot of a
login web page for an assisted living facility (ALF) adminis-
trator and caregiver for managing health care on the medica-
tion management platform.

[0024] FIG. 8B exemplarily illustrates a screenshot of a
login web page for an assisted living facility (ALF) resident
for managing health care on the medication management
platform.

[0025] FIG. 8C exemplarily illustrates a screenshot of a
login web page for a researcher to obtain analytical insights
using information related to health care from a de-identified
research repository.

[0026] FIG. 8D exemplarily illustrates a screenshot of a
sample resident personal health record integrated with the
medication management application on the medication man-
agement platform.

[0027] FIG. 8E exemplarily illustrates a screenshot of a
sample resident daily medication schedule generated by the
medication management application on the medication man-
agement platform.

[0028] FIG. 8F exemplarily illustrates a screenshot of a
sample daily task list generated by the medication manage-
ment application on the medication management platform.
[0029] FIG. 8G exemplarily illustrates a screenshot of a
monthly availability schedule of a health care provider gen-
erated by the medication management application on the
medication management platform.

[0030] FIG. 8H exemplarily illustrates a screenshot of a
sample resident registration web page for assisted living
administration.

[0031] FIG. 81 exemplarily illustrates a screenshot of a
sample assisted living facility collaboration web page.

DETAILED DESCRIPTION OF THE INVENTION

[0032] FIG. 1 illustrates a computer implemented method
for managing health care and obtaining analytical insights
using information related to health care in a collaborative
environment. As used herein, the term “collaborative envi-
ronment” refers to a cloud computing based networked envi-
ronment that incorporates a medication management plat-
form for facilitating interaction, communication, and
interactive management of health care between different
health care users and health care providers. As illustrated in
FIG. 1, the medication management platform used to host
web applications and services for managing health care and
research, is provided 101. The medication management plat-
form comprises a medication management application and a
research repository. The medication management platform is
accessible by multiple health care users and health care pro-
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viders in the collaborative environment. The health care users
and the health care providers are, for example, senior citizens,
assisted living facilities (ALF), ALF residents, nursing
homes, pharmaceuticals, physicians, health care payers, gov-
ernment organizations, etc. As used herein, the term “assisted
living facility” refers to a congregate care entity that provides
a way for health care users who require some assistance and
support to retain a relatively independent lifestyle in a resi-
dential atmosphere. Assisted living facilities (ALFs) are pro-
vided for health care users who need assistance with their
activities of daily living, but wish to live as independently as
possible. Residents of assisted living facilities (ALFs) do not
need the type of skilled care provided at nursing homes. These
residents constitute a large cohort of high medication users
whose medication usage is managed and logged on a daily
basis.

[0033] Multiple collaboration tools are provided 102 on the
medication management platform. The collaboration tools
comprise, for example, hosted applications for electronic
mail (email), applications for calendar, applications for
instant messaging, chat applications, applications for voice
and video messaging, applications for online sharing of docu-
ments on the medication management platform, work opti-
mization elements, etc. The collaboration tools enable the
health care users and the health care providers to interact and
communicate with each other in the collaborative environ-
ment. The collaboration tools provided on the medication
management platform facilitate interaction and collaboration
between the residents of the ALFs, the residents’ families,
assisted living facility (ALF) medication administrators and
managers, pharmacies, physicians, etc. thereby providing
seamless continuity of medication administration to residents
when the residents visit their families.

[0034] The medication management application acquires
103 the health care information of the health care users from
multiple health care information sources. One of the health
care information sources comprises, for example, online por-
table personal health records that are integrated with the
medication management application for acquiring specific
health care information related to the health care users. The
health care information comprises, for example, information
related to drug medication, allergies and adverse drug reac-
tions, illness and hospitalization, surgeries and other proce-
dures, vaccinations, laboratory test results, etc. In an embodi-
ment, the medication management application acquires the
health care information from the health care users using the
collaboration tools on the medication management platform.
The health care information sourced from the health care
users is stored in online portable personal health records or
patient health records (PHR) provided to the health care
users. As used herein, PHR refers to an internet based set of
tools that allows the health care users to access and coordinate
their health care information and allow selective access of the
health care information to health care providers and others
who need the health care information. The PHR collects and
tracks the health care information of the health care users. The
collected health care information stored in the personal health
records (PHR) allows the medication management platform
to scale across residents of assisted living facilities (ALFs),
families of the residents of the ALFs, pharmacies, physicians,
ALFs, etc. The medication management platform employs
the residents’ portable personal health records (PHR) as the
central source of health care information. The medication
management platform extracts and inserts data, for example,
medication data, into the PHRs based on access provided by
the health care users. The ALF management functions
deployed on the medication management platform are built
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around the PHR of the residents. By using an open PHR, for
example, the Google PHR of Google Inc., the medication
management platform can deploy the medication manage-
ment application that is secure and portable across residents,
ALFs, resident families, pharmacies, physicians, insurers,
etc. In an embodiment, the medication management platform
incorporates smart medication carts and dispensers for man-
aging medication of the health care users.

[0035] The medication management application monitors
and tracks 104 the health care information sourced from the
health care users, the online portable personal health records,
and other health care information sources. The medication
management application consolidates the monitored and
tracked health care information and updates 105 the research
repository on the medication management platform. The
medication management application analyzes 106 the con-
solidated health care information in the updated research
repository for obtaining analytical insights related to health
care. The analytical insights comprise, for example, prescrip-
tion trends, medication compliance among the health care
users, etc. The health care users use the updated research
repository for understanding prescription or medication
usage and compliance among seniors, and for understanding
aging processes, age related diseases, etc. The medication
management platform tracks daily activities, for example,
bathing, exercising, eating, etc. of the residents of the assisted
living facilities (ALFs) and correlates the tracked activities
with the health care information to obtain additional research
insights. The health care users’ medication prescription,
administration, usage and compliance information provide
invaluable research insights with potential benefits to mul-
tiple stakeholders, for example, seniors, assisted living indus-
try, pharmaceuticals, physicians, health care payers, govern-
ment, etc.

[0036] FIG. 2 illustrates a computer implemented system
for managing health care and obtaining analytical insights
using information related to health care in a collaborative
environment. The computer implemented system disclosed
herein obtains analytical insights related to health care infor-
mation from health care users of, for example, an assisted
living facility (ALF). Multiple health care users access the
medication management platform 200 in the collaborative
environment using collaboration tools 203. The collaboration
tools 203 comprise, for example, applications for email,
applications for calendar, applications for instant messaging,
chat applications, applications for voice and video messag-
ing, applications for online sharing of documents on the
medication management platform 200, etc. The collaboration
tools 203 acquire health care information of the health care
users from the health care information sources and enable the
health care users and the health care providers to interact and
communicate with each other in the collaborative environ-
ment.

[0037] The medication management platform 200 com-
prises a medication management application 201 and a
research repository component 202. The medication manage-
ment application 201 monitors and tracks the acquired health
care information. The medication management application
201 comprises a prescriptions module 2014, a daily medica-
tion scheduler 2015, a facility master scheduler 201¢, a staff
scheduler 2014, a schedule optimization engine 201/ a daily
task generator 201e, a reporting module 201g, and a family
collaborator 2014 The medication management platform
200 combines health care user information from multiple
ALFs and creates the research repository component 202 for
use to support and accelerate research that improves the
health and well being of the health care users.
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[0038] The prescriptions module 201¢ implements, for
example, the Google™ Health personal health record (PHR)
of' Google, Inc. with appropriate extensions and linkages. The
Google™ Health™ PHR is a web based application. The
Google™ Health PHR is based on a subset of the continuity
of care record and allows the health care users to build their
own health records in a private web space. The Google™
Health PHR comprises the complete and accurate health care
information of the health care users. The medication manage-
ment platform 200 integrates the Google™ Health PHR with
the medication management application 201 using the atom
publishing protocol (APP). The APP receives the health care
information from the health care users, applies coding heu-
ristics, and allows managing heath care profiles of multiple
health care users. In an embodiment, the prescriptions mod-
ule 201a also implements, for example, the Microsoft®
HealthVault™ patient health record of Microsoft Corpora-
tion.

[0039] The prescriptions module 201a acquires and stores
prescription information and user information, for example,
medication prescription details and resident information, of
the health care users herein referred to as “residents”, across
the health care providers, for example, assisted living facili-
ties (ALFs) subscribing to the medication management plat-
form 200. The prescriptions module 201a acquires the pre-
scription information and the user information from, for
example, the online portable personal health records of each
of the health care users. The medication management plat-
form 200 restricts access to the medication prescription
details and the resident information at the individual resident
level. The medication prescription details and the resident
information are made available programmatically within the
ALF that the resident belongs to. Although the medication
management platform 200 restricts access to the medication
prescription details and the resident information by other
ALFSs, the residents within an ALF are allowed to share the
medication prescription details and the resident information
with family members and other health care providers.

[0040] In an embodiment, the medication management
platform 200 provides an interface for prescription systems.
The interface for prescription systems, in communication
with the prescriptions module 2014, facilitates the tracking of
prescription shipment and packaging information and corre-
lates shipment and prescription crosscheck.

[0041] The daily medication scheduler 2015 is based on,
for example, the Google Calendar™ application of Google
Inc. The Google Calendar™ is a web based application for
time management. The daily medication scheduler 2015 gen-
erates the daily medication schedule for each of the residents
of the assisted living facilities (ALFs). The daily medication
schedule is based on the administration instructions for the
resident’s prescriptions. The daily medication scheduler 2015
makes the daily medication schedule available to the resi-
dents’ families. FIG. 3 exemplarily illustrates a platform inde-
pendent format of a sample resident daily medication sched-
ule generated by the medication management application 201
on the medication management platform 200. The daily
medication scheduler 2015 sends reminders and alerts for
medication administration based on the daily medication
schedule.

[0042] The facility master scheduler 201¢ combines the
schedules of all the residents of the assisted living facility
(ALF) and creates a facility master schedule for the ALF. The
facility master schedule is used for generating the actual task
lists for managing schedules of the staff members, for
example, the medication administrators of the ALF. The staff
scheduler 2014 tracks the job schedules for medical techni-
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cians and other staff members who are responsible for medi-
cation administration. The staff scheduler 2014 collates the
job schedule information with the facility master schedule to
create daily task lists for each of the staff members. The daily
task lists assist the staff of the ALFs in their daily work.
[0043] The schedule optimization engine 201f'is an algo-
rithm driven engine. The schedule optimization engine 201/
evaluates, on a daily basis, the availability schedules of the
staff members, for example, the medical technicians, against
the medication administration needs for each day from the
facility master schedule and creates daily task lists for each
day. The evaluation performed by the schedule optimization
engine 2017 guides the management of assisted living facili-
ties (ALFs) in planning and optimizing their efforts and in
generating daily operating efficiencies. The medication man-
agement application 201 applies algorithms to correlate and
optimize medical staff schedules with residents’ medication
schedules to minimize effort and ensure compliance.

[0044] The daily task generator 201e generates daily task
lists for the staff members, for example, the medical techni-
cians based on the recommendations from the schedule opti-
mization engine 2017 FIG. 4 exemplarily illustrates a plat-
form independent format of a sample daily task list generated
by the medication management application 201 on the medi-
cation management platform 200.

[0045] The reporting module 201g generates and handles
reports for both operational and regulatory management. The
information required for the reports is derived from the log-
ging aspects of the medication management platform 200 to
ensure compliance with health insurance portability and
accountability act (HIPAA), state regulations, and to facilitate
other managerial tracking.

[0046] The family collaborator 201/ tracks information of
families of the residents of ALFs and provides a mechanism
for the families of the residents to reach out to the ALF
medical technicians and vice versa. The family collaborator
201/ enables the families of residents to be integrally and
actively involved in resident care.

[0047] As exemplarily illustrated in FIG. 2, the research
repository component 202 comprises a de-identification
module 202q, an analytical processor 202d, and a research
repository 2025. The research repository 2025 consolidates
the health care information monitored and tracked by the
medication management application 201. The analytical pro-
cessor 202d analyzes the consolidated health care informa-
tion in the research repository 2025 for obtaining analytical
insights related to health care. The analytical processor 2024
provides an analytical visualization dashboard 202¢ for ren-
dering pre-built analytical insights and trends based on the
consolidated health care information. The research repository
component 202 further comprises application programming
interfaces (APIs) 202/, for example, research data APIs 507
exemplarily illustrated in FIG. 5 for querying and extracting
data, policies, and metadata to facilitate research using the
research repository 20256. The APIs 202fare interfaces defin-
ing the ways by which an application program requests for
services from an operating system of the medication manage-
ment platform 200.

[0048] The de-identification module 202a de-identifies
health care user information for a particular health care pro-
vider. For example, the de-identification module 202a de-
identifies the resident information for an assisted living facil-
ity (ALF). As used herein, the term “de-identification” refers
to a process of removal of specific information, for example,
name, social security number, medical numbers from the
health care information of the health care users to protect the
personal identification details of the health care users. The
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de-identification module 202a meets the privacy require-
ments of the residents. The de-identified information is stored
in the research repository 20256, The de-identified research
repository 2025 supports research on human aging, studies on
prescription trends, medication usage, compliance among
seniors, etc. The research repository 20256 comprises multiple
analytical data registries 202¢ for obtaining the analytical
insights that facilitate research on aging processes, age-re-
lated diseases and special needs of aged health care users,
drug post-marketing surveillance, early detection of adverse
drug events, study of prescription trends and usage, study of
compliance of medication by the health care users, identifi-
cation of off-label drug use, etc.

[0049] The analytical visualization dashboard 202e pro-
vided by the analytical processor 2024 comprises a set of
analytical trend information. The analytical trend informa-
tion is built on the de-identified information provided by the
de-identification module 202« in different visualizations. The
analytical trend information provides pre-understood
insights, for example, trends in usage of a particular medica-
tion over time, etc. The analytical visualization dashboard
202¢ having access to the de-identified information serves as
a front-end for analytical queries. The research repository
2025 comprising the de-identified information facilitates
comparison of prescriptions across health care users corre-
lated with age, sex, and activities of daily living support
needed by a health care user.

[0050] FIG. 5 exemplarily illustrates a cloud computing
architecture of the medication management platform 200. As
used herein, the term “cloud computing” refers to a software
as a service (SAAS) model in which businesses rent access to
applications and information technology (IT) infrastructure
that reside on the internet, pay for them on a subscription or
per-use basis and provide health care users and health care
providers with access to information from anywhere at any
time with nothing more than a connected device. The medi-
cation management platform 200 is a cloud computing based
platform implemented as a service for developing and hosting
scalable web applications and services for managing the
health care information. The medication management plat-
form 200 is developed using, for example, the Google App
engine cloud infrastructure of Google Inc. The Google App
engine provides a cost effective web based software develop-
ment and data management tool for the assisted living facili-
ties (ALFs) and is scalable as adoption grows. The medication
management platform 200 leverages other evolving services
and tools, for example, Google’s services to build a new
generation web solution for managing health care.

[0051] The medication management platform 200 as exem-
plarily illustrated in FIG. 5, streamlines the medication
administration process for assisted living facilities (ALFs)
cost effectively and provides advanced collaboration through
the collaboration tools 203, for example, email applications,
chat applications, instant messaging applications, and other
work optimization elements. In an example, the medication
management platform 200 is built on the Google App
Engine™ of Google Inc. for providing a scalable, fault-tol-
erant web application environment. The medication manage-
ment platform 200 runs applications on Google’s massively
parallel web infrastructure, which provides a robust develop-
ment environment coupled with a fully maintained and sup-
ported infrastructure at minimal cost. In another embodiment,
the medication management platform 200 provides an inter-
face to statistical modeling tools, for example, SAS® of SAS
Institute Inc., MATLAB® of MathWorks Inc., LabVIEW™
of National Instruments, etc.
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[0052] The Google App Engine™ comprises language spe-
cific frameworks for Python™ and Java™ languages for
rapid application development. The Google App Engine™
software development kit (SDK) allows for building applica-
tions locally and then deploying to the Google App Engine™
platform. The Google App Engine™ comprises several APIs
for leveraging Google™ functionality. The APIs 202f com-
prise, for example, APIs for working with user accounts, mail
APIs for working with mail items, chat APIs for working with
voice and video chat, APIs for working with a data store, etc.

[0053] The PHR 505, for example, the Google PHR 505 of
Google Inc. allows the health care users to access and coor-
dinate their lifelong health information and make appropriate
parts of their health care information available to those who
need the health care information. Multiple electronic and
paper-based information sources for each of the health care
users, for example, the inpatient electronic medical record
implemented by one or more hospitals 501, prescriptions
from pharmacies 502, ambulatory EMR from physician
offices 503, and medical (R,) history from health care payers
504 are collected in the Google PHR 505. The medication
management platform 200 integrates the PHR 505 with the
multi-entity medication management application 201 and the
two in conjunction feed the research repository 2025. The
research repository 2025 is a cloud computing based scalable
research repository incorporating different levels of security,
de-identification of the consolidated health care information
for safeguarding privacy of the health care users, and scalable
access for researchers. The health care information fed into
the research repository 2025 is de-identified to protect the
identity of the health care users. The cloud computing based
research repository 2026 comprising the de-identified infor-
mation is massively scalable and accessible with appropriate
level of security and provides easy access for researchers. The
research repository component 202 comprises APIs 202/, for
example, standard research data APIs 507 for data extraction
and policies and metadata to facilitate use. The research data
APIs 507 of the research repository component 202 allow
researchers to query and extract information for research
from the research repository 2024. Basic insights and trends
are pre-built in the analytical visualization dashboard 202¢ of
the analytical processor 202d. The trends comprise, for
example, medication prescription trends, trends in the usage
of a particular medication over time, etc. The insights and
trends are also correlated with the geography of the health
care users to derive geo inferences 508 for research and devel-
opment 509.

[0054] The medication management platform 200 utilizes,
for example, Google™ BigTable of Google, Inc. as a data
store for the research repository 2025. The research reposi-
tory 2026 of the medication management platform 200 is
based on, for example, Google™ BigTable and is integrated
with the medication management application 201. Google
BigTable is a distributed database system for information
storage. The Google BigTable is designed to scale to a very
large size and easily accommodates the research repository
requirements. The research repository component 202 devel-
ops visualization and computationally intensive methods for
mining large, non-homogeneous, multi-dimensional datasets
to discover knowledge or obtain analytical insights from the
acquired health care information. The medication manage-
ment platform 200 supports rapid information fetching
through, for example, Google™ query language (GQL) and
data visualization APIs. GQL is a language used to retrieve
information from an application engine scalable information
store, for example, the Google App Engine’s data store.
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[0055] The cloud computing based research repository
2025 comprises state-of-the-art registries, for example, the
analytical data registries 202¢, used for accelerating research
on, for example, aging processes, compliance of medication
by seniors, age-related diseases, special needs of aged per-
sons, and for understanding prescription use and trends, etc.
The research repository 2026 comprises enhanced informa-
tion on actual drug ingestion and other information, for
example, smoking status, body mass index, etc.

[0056] Pharmaceutical companies use the information in
the research repository 2025 to conduct drug post marketing
surveillance for improving early detection of drugs released
in the market that cause unforeseen, unwanted and harmful
adverse drug effects (ADEs). The medication management
platform 200 implements statistical techniques, for example,
cluster analysis, link analysis, deviation detection and dispro-
portionality assessment, etc. for identifying ADEs. The
research repository 2025 helps in identification of off-label
drug use. Physicians and caregivers may use the research
repository 2025 for formulating evidence based best practices
for care.

[0057] The medication management platform 200 provides
the ability to observe and predict disease outbreaks by ana-
lyzing recent prescriptions for tracking infectious disease
trends. The medication management platform 200 facilitates
collaboration between multiple health care users and provid-
ers, for example, medication administrators, residents of
assisted living facilities (ALFs), families 514 of residents of
the ALFs, pharmacies, physicians, etc. The medication man-
agement platform 200 keeps the families 514 of the residents
of the ALFs engaged and collaborates with them to ensure
satisfaction of the residents and their families 514. The medi-
cation management platform 200 also improves communica-
tions and facilitates collaboration between the health care
providers, for example, between pharmacies and physicians,
between medication administrators and residents’ families
514, between medication administrators and pharmacies,
between medication administrators and physicians, etc. The
collaboration on the medication management platform 200
provides direct visibility to physicians and pharmacies into
the administration of medication to residents of ALFs. The
direct visibility allows appropriate clinical drug interventions
and reduces the number of inappropriate and unnecessary
medications, thereby reducing medication errors. The medi-
cation management platform 200 aids in improving ALF staff
productivity, streamlining operations, and enhancing regula-
tory compliance.

[0058] The medication management platform 200 mini-
mizes gaps in the health care information and improves the
quality and relevance of the health care information for
research purposes. The continuity and improved flow of
information created by the collaboration APIs 506, for
example, Google Wave, Google buzz, Gmail, etc. of the medi-
cation management platform 200 implies more collaboration
between all the health care users and the health care providers
in different settings resulting in better outcomes for the health
care users. The medication management platform 200 also
incorporates time management based web applications, for
example, the Google calendar, for sending reminders and
alerts to the health care users and the health care providers on
different schedules of health care management. Moreover, as
disclosed in the detailed description of FIG. 2, the staft sched-
uler 2014 creates daily task lists 513 for each of the staff
members of the health care providers. Furthermore, the
reporting module 201g generates reports, for example, opera-
tions reports 512 and regulatory reports 511 for operational
and regulatory management. The medication management
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platform 200 also implements access logging 510 for HIPAA
compliance by monitoring and recording accesses to the
medication management platform 200 by the health care
users, the health care providers, the researchers, etc.

[0059] FIG. 6 exemplarily illustrates the architecture of a
computer system 600 for managing health care and obtaining
analytical insights using information related to health care in
a collaborative environment. The computer system 600 com-
prises a processor 601, a memory unit 602 for storing pro-
grams and data, an input/output (I/O) controller 603, and a
display unit 606 communicating via a data bus 605. The
memory unit 602 comprises a random access memory (RAM)
and a read only memory (ROM). The computer system 600
further comprises one or more input devices 607, for
example, a keyboard such as an alphanumeric keyboard, a
mouse, a joystick, etc. The input/output (1/0) controller 603
controls the input and output actions performed by the health
care users, the health care providers, the researchers, etc. The
computer system 600 communicates with other computer
systems through an interface 604, comprising, for example, a
Bluetooth™ interface, an infrared (IR ) interface, a WiF1i inter-
face, a universal serial bus interface (USB), a local area net-
work (LAN) or wide area network (WAN) interface, etc. The
computer system 600 is, for example, a server, a data center,
or a desktop computer according to the usage and the location
of the computer system 600.

[0060] The processor 601 is an electronic circuit that can
execute computer programs. The memory unit 602 is used for
storing programs, applications, and data. For example, the
medication management application 201 and the research
repository component 202 of the medication management
platform 200 are stored on the memory unit 602 of the com-
puter system 600. The memory unit 602 is, for example, a
random access memory (RAM) or another type of dynamic
storage device that stores information and instructions for
execution by the processor 601. The memory unit 602 also
stores temporary variables and other intermediate informa-
tion used during execution of the instructions by the processor
601. The computer system 600 further comprises a read only
memory (ROM) or another type of static storage device that
stores static information and instructions for the processor
601. The data bus 605 permits communication between the
modules, for example, 201a, 2015, 201c¢, 2014, 201¢, 201/
201g, 2014, 202a, 2025, 202¢, 202d, 202e, and 202f of the
computer implemented system disclosed herein.

[0061] Computer applications and programs are used for
operating the computer system 600. The programs are loaded
onto the fixed media drive 608 and into the memory unit 602
of the computer system 600 via the removable media drive
609. In an embodiment, the computer applications and pro-
grams may be loaded directly through a network. Computer
applications and programs are executed by double clicking a
related icon displayed on the display unit 606 using one ofthe
input devices 607. The health care users, the health care
providers, the researchers, etc. interact with the computer
system 600 using a graphical user interface (GUI) of the
display unit 606.

[0062] The computer system 600 employs an operating
system for performing multiple tasks. The operating system
manages execution of, for example, the medication manage-
ment application 201 and the research repository component
202 provided on the computer system 600. The operating
system further manages security of the computer system 600,
peripheral devices connected to the computer system 600,
and network connections. The operating system employed on
the computer system 600 recognizes keyboard inputs of the
health care users, the health care providers, the researchers,
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etc., output display, files and directories stored locally on the
fixed media drive 608, for example, a hard drive. Different
programs, for example, a web browser, an email application,
etc., initiated by the user are executed by the operating system
with the help of the processor 601, for example, a central
processing unit (CPU). The operating system monitors the
use of the processor 601.

[0063] The medication management application 201 and
the research repository component 202 are installed in the
computer system 600 and the instructions are stored in the
memory unit 602. The health care information is consolidated
in the research repository component 202 installed in the
computer system 600 of the medication management plat-
form 200 via the interface 604 or a network. A user, for
example, a health care provider, initiates the execution of the
medication management application 201 and the research
repository component 202 by double clicking the icons for
the medication management application 201 and the research
repository component 202 respectively on the display unit
606. The execution of the medication management applica-
tion 201 and the research repository component 202 may also
be automatically initiated on deploying the medication man-
agement application 201 and the research repository compo-
nent 202 on the medication management platform 200.
Instructions for managing health care and obtaining analyti-
cal insights using information related to health care are
retrieved by the processor 601 from the program memory in
the form of signals. The locations of the instructions in the
modules, for example, 201q, 2015, 201c¢, 2014, 201e¢, 201/
201g, 2015, 202q, 2025, and 2024 are determined by a pro-
gram counter (PC). The program counter stores a number that
identifies the current position in the programs of the medica-
tion management application 201 and the research repository
component 202.

[0064] The instructions fetched by the processor 601 from
the program memory after being processed are decoded. The
instructions are placed in an instruction register (IR) in the
processor 601. After processing and decoding, the processor
601 executes the instructions. For example, the prescriptions
module 201a of the medication management application 201
defines instructions for acquiring and storing prescription
information and user information of the health care users. The
daily medication scheduler 2015 defines instructions for gen-
erating a daily medication schedule for each of the health care
users based on administration instructions of the health care
providers. The facility master scheduler 201¢ defines instruc-
tions for generating a facility master schedule for each of the
health care providers. The staff scheduler 2014 defines
instructions for tracking job schedules of each of the staff
members of the health care providers and for creating daily
task lists for each of the staft members. The schedule optimi-
zation engine 201/ defines instructions for evaluating, on a
daily basis, availability schedules of the staff members of
each of the health care providers against medication admin-
istration needs. The daily task generator 201e defines instruc-
tions for generating daily task lists for the staft members of
each of the health care providers based on recommendations
from the schedule optimization engine 201f. The reporting
module 201g defines instructions for generating reports for
operational and regulatory management. The de-identifica-
tion module 202a defines instructions for de-identifying
health care user information for a particular health care pro-
vider. The analytical processor 202d of the research reposi-
tory component 202 defines instructions for analyzing con-
solidated health care information in the research repository
202b for obtaining analytical insights related to health care,
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etc. The defined instructions are stored in the program
memory or received from a remote server.

[0065] The processor 601 retrieves the instructions defined
by the prescriptions module 201q, the daily medication
scheduler 2015, the facility master scheduler 201c, the staff
scheduler 201d, the schedule optimization engine 201f, the
daily task generator 201e, the reporting module 201g, the
de-identification module 2024, the analytical processor 202d,
etc. and executes the instructions.

[0066] At the time of execution, the instructions stored in
the instruction register are examined to determine the opera-
tions to be performed. The specified operation is then per-
formed by the processor 601. The operations include arith-
metic and logic operations. The operating system performs
multiple routines for performing a number of tasks required
to assign the input devices 607, output devices 610, and
memory for execution of the medication management appli-
cation 201 and the research repository component 202. The
tasks performed by the operating system comprise assigning
memory to the medication management application 201, the
research repository component 202 and data, moving data
between the memory unit 602 and disk units and handling
input/output operations. The operating system performs the
tasks on request by the operations and after performing the
tasks, the operating system transfers the execution control
back to the processor 601. The processor 601 continues the
execution to obtain one or more outputs. The outputs of the
execution of the medication management application 201 and
the research repository component 202 are displayed to the
health care user, the health care provider, the researcher, etc.
on the display unit 606.

[0067] Consider an example for managing health care in an
assisted living facility (ALF). FIG. 7 exemplarily illustrates a
workflow diagram for managing health care in the assisted
living facility (ALF). For every ALF resident, a medication
profile is established or set up 701 using the medication
management application 201. The medication profile com-
prises information about the physician, pharmacy, and medi-
cations. The medication administration records, treatment
administration records, nursing aide forms and billing state-
ments all flow from the medication profile. The medication
management application 201 acquires the health care infor-
mation from the medication profile and updates the research
repository 20256. A medication cart is arranged 702 by review-
ing medication sheets and stocking up the medications. A
health care provider reviews the medication sheets to admin-
ister 703 the medication to the ALF resident as required. The
medication sheets are updated 704 as required after reviewing
a facsimile (fax) provided from the pharmacy. The resident
patient is billed 705 and the medication log is archived 706 in
the research repository 2025.

[0068] The medication management platform 200 ensures
security and protection of the health care information, for
example, patient data, for managing the health care informa-
tion and restricting access to the subscribing health care users
and the health care providers. The medication management
platform 200 restricts data access as appropriate and utilizes
access control mechanisms depending on the role of the
health care user or the health care provider. For example, the
medication management platform 200 uses Google Inc.’s
implementation of the OAuth protocol to authorize requests
to the medication management application 201 and other web
applications for accessing the health care information of the
health care users. The implementation of the OAuth protocol
is based on tokens for accessing the health care information
on the medication management platform 200. For example, if
the research repository 20256 on the medication management
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platform 200 receives an unauthorized request token from a
third party user via Google’s authorization server, the autho-
rization server queries the health care user to grant the third
party user access to the required health care information on
the research repository 2025. If the research repository 2026
on the medication management platform 200 receives an
authorized request token via the authorization server, the
authorized request token is exchanged for an access token.
The access token can be used to request data from the research
repository 2025 through Google’s service access servers.

[0069] The medication management platform 200 allows
assisted living facility (ALF) administrators and caregivers to
login to their company domain built on, for example, Google
Apps. This enables them to collaborate on administrative
tasks with one another and retain the data specific to the ALF
within its domain. FIG. 8A exemplarily illustrates a screen-
shot of a login web page for an assisted living facility (ALF)
administrator and caregiver for managing health care on the
medication management platform 200. Similarly, the resi-
dents login to their individual Google accounts to enter and
track their medications and schedules and to interact with
their ALF staff through their accounts. FIG. 8B exemplarily
illustrates a screenshot of a login web page for an assisted
living facility (ALF) resident for managing health care on the
medication management platform 200. The medication man-
agement platform 200 also allows scientists and researchers
to login to the de-identified research repository 2025 through
Google authenticated accounts on the medication manage-
ment platform’s 200 research specific domains. FIG. 8C
exemplarily illustrates a screenshot of a login web page for a
researcher to obtain analytical insights using information
related to health care from the de-identified research reposi-
tory 2025.

[0070] The medication management platform 200 uses
open personal health records (PHR) from Google Inc. to
deploy the medication management application 201 that is
secure and portable across residents, assisted living facilities
(ALFs), resident families, pharmacies, physicians, insurers,
etc. Individual PHRs feed the prescriptions module 201a. The
prescriptions module 2014 holds the prescription and resident
information for all the residents across all the ALFs subscrib-
ing to the medication management platform 200. The medi-
cation management platform 200 restricts access to the indi-
vidual and consolidated health care information. FIG. 8D
exemplarily illustrates a screenshot of a sample resident per-
sonal health record (PHR) based on Google’s health informa-
tion centralization service integrated with the medication
management application 201 on the medication management
platform 200.

[0071] FIG. 8E exemplarily illustrates a screenshot of a
sample resident daily medication schedule generated by the
medication management application 201 on the medication
management platform 200. The daily medication scheduler
2015 generates the daily medication schedule for the resident
based on the Google Calendar. The daily medication schedule
is generated based on the administration instructions for the
resident’s prescriptions. The daily medication scheduler 2015
makes the schedule available to the family of the resident as
well. The daily task generator 201e generates a daily task list
for the staff members such as the medical technicians of the
assisted living facility (ALF) based on the recommendations
from the schedule optimization engine 201/ FIG. 8F exem-
plarily illustrates a screenshot of a sample daily task list
generated by the medication management application 201 on
the medication management platform 200. FIG. 8G exem-
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plarily illustrates a screenshot of a monthly availability
schedule of a health care provider, for example, a medical
technician.

[0072] FIG. 8H exemplarily illustrates a screenshot of
sample resident registration web page for assisted living
administration. The administrative functionality provided by
the medication management platform 200 allows ALF man-
agers to add residents, employees, staff members, etc. using
the medication management application 201. The collabora-
tion tools 203 enable employees to communicate among
themselves and with the residents and their families and track
efforts online. FIG. 81 exemplarily illustrates a screenshot of
a sample assisted living collaboration web page. As exem-
plarily illustrated in FIG. 81, collaboration is facilitated using
hosted applications for electronic mail, chat, voice and video
calls, micro blogging, and newer real-time collaboration
tools. These and other features from Google Inc. are inte-
grated on individual employee web start pages to allow quick
and easy access to the collaboration tools 203.

[0073] Consider an example where a senior health care user
signs up to become an assisted living facility (ALF) resident.
An ALF administrator logs in to the medication management
platform 200 using the login web page exemplarily illustrated
in FIG. 8A. After logging in, the administrator enters infor-
mation about the new resident and the resident’s family as
exemplarily illustrated in FIG. 8H, and information about the
resident’s Google PHR. Once the resident has been enrolled,
the resident logs into the resident’s Google account using the
login web page as exemplarily illustrated in FIG. 8B. The
resident also logs into the Google PHR as exemplarily illus-
trated in FIG. 8D to share the health care information with the
medication management platform 200. The resident, the resi-
dent’s family, or an enabled health care provider or ALF
caregiver enters medication information in the Google PHR
illustrated in FIG. 8D.

[0074] The health care provider sets up a resident daily
medication schedule, as exemplarily illustrated in FIG. 8E,
for example, on the Google Calendar. This resident daily
medication schedule is shared across the facility calendar and
optimized with the schedules for other residents and the inde-
pendent health care provider schedules illustrated in FI1G. 8G
to create the facility master schedule. The facility master
schedule is optimized for staff availability and resident medi-
cation needs to generate the individual health care provider or
medical technician daily task lists. The health care provider or
medical technician logs in to the medication management
platform 200 on a daily basis to review their tasks and prepare
medication carts to disburse medications, as exemplarily
illustrated in FIG. 8F. Researchers may also log into the
medication management platform 200 using the login web
page illustrated in FIG. 8C to obtain analytical insights using
the health care information in the research repository 2025.
On a regular basis, the medical technicians, the residents, the
family members and other health care providers log into their
individual accounts to collaborate and share information
using the assisted living collaboration page illustrated in FI1G.
81

[0075] It will be readily apparent that the various methods
and algorithms described herein may be implemented in a
computer readable medium appropriately programmed for
general purpose computers and computing devices. Typically
a processor, for example, one or more microprocessors will
receive instructions from a memory or like device, and
execute those instructions, thereby performing one or more
processes defined by those instructions. Further, programs
that implement such methods and algorithms may be stored
and transmitted using a variety of media, for example, com-
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puter readable media in a number of manners. In an embodi-
ment, hard-wired circuitry or custom hardware may be used
in place of, or in combination with, software instructions for
implementation of the processes of various embodiments.
Thus, embodiments are not limited to any specific combina-
tion of hardware and software. A “processor” means any one
or more microprocessors, central processing unit (CPU)
devices, computing devices, microcontrollers, digital signal
processors or like devices. The term “computer readable
medium” refers to any medium that participates in providing
data, for example instructions that may be read by a computer,
a processor or a like device. Such a medium may take many
forms, including but not limited to, non-volatile media, vola-
tile media, and transmission media. Non-volatile media
include, for example, optical or magnetic disks and other
persistent memory volatile media include dynamic random
access memory (DRAM), which typically constitutes the
main memory. Transmission media include coaxial cables,
copper wire and fiber optics, including the wires that com-
prise a system bus coupled to the processor. Common forms
of computer readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, any other
magnetic medium, a compact disc-read only memory (CD-
ROM), digital versatile disc (DVD), any other optical
medium, punch cards, paper tape, any other physical medium
with patterns of holes, a random access memory (RAM), a
programmable read only memory (PROM), an erasable pro-
grammable read only memory (EPROM), an electrically
erasable programmable read only memory (EEPROM), a
flash memory, any other memory chip or cartridge, a carrier
wave as described hereinafter, or any other medium from
which a computer can read. In general, the computer readable
programs may be implemented in any programming lan-
guage. Some examples of languages that can be used include
C, C++, C#, Perl, Python, or JAVA. The software programs
may be stored on or in one or more mediums as an object
code. A computer program product comprising computer
executable instructions embodied in a computer readable
medium comprises computer parsable codes for the imple-
mentation of the processes of various embodiments.

[0076] Where databases are described such as the research
repository 20254, it will be understood by one of ordinary skill
in the art that (i) alternative database structures to those
described may be readily employed, and (ii) other memory
structures besides databases may be readily employed. Any
illustrations or descriptions of any sample databases pre-
sented herein are illustrative arrangements for stored repre-
sentations of information. Further, despite any depiction of
the databases as tables, other formats including relational
databases, object-based models and/or distributed databases
could be used to store and manipulate the data types described
herein. Likewise, object methods or behaviors of a database
can be used to implement various processes, such as those
described herein. In addition, the databases may, in a known
manner, be stored locally or remotely from a device that
accesses data in such a database.

[0077] The present invention can be configured to work in
a network environment including a computer that is in com-
munication, via a communications network, with one or more
devices. The computer may communicate with the devices
directly or indirectly, via a wired or wireless medium such as
the Internet, a local area network (LAN), a wide area network
(WAN) or the Ethernet, token ring, or via any appropriate
communications means or combination of communications
means. Each of the devices may comprise computers, such as
those based on the Intel® processors, AMD® processors,
UltraSPARC® processors, Sun® processors, IBM® proces-

Jan. 20, 2011

sors, etc. that are adapted to communicate with the computer.
Any number and type of machines may be in communication
with the computer.

[0078] The foregoing examples have been provided merely
for the purpose of explanation and are in no way to be con-
strued as limiting of the present invention disclosed herein.
While the invention has been described with reference to
various embodiments, it is understood that the words, which
have been used herein, are words of description and illustra-
tion, rather than words of limitation. Further, although the
invention has been described herein with reference to particu-
lar means, materials and embodiments, the invention is not
intended to be limited to the particulars disclosed herein;
rather, the invention extends to all functionally equivalent
structures, methods and uses, such as are within the scope of
the appended claims. Those skilled in the art, having the
benefit of the teachings of this specification, may effect
numerous modifications thereto and changes may be made
without departing from the scope and spirit of the invention in
its aspects.

We claim:
1. A computer implemented method for managing health
care and obtaining analytical insights using information
related to said health care in a collaborative environment,
comprising:
providing a medication management platform comprising
a medication management application and a research
repository, wherein said medication management plat-
form is accessible by a plurality of health care users and
health care providers in said collaborative environment;

providing a plurality of collaboration tools on said medi-
cation management platform for enabling said health
care users and said health care providers to interact and
communicate with each other in said collaborative envi-
ronment;

acquiring health care information of said health care users

from a plurality of health care information sources using
said collaboration tools;

monitoring and tracking said acquired health care informa-

tion by said medication management application;
updating said research repository by consolidating said
monitored and tracked health care information; and
analyzing said consolidated health care information in said
updated research repository for obtaining said analytical
insights related to said health care.

2. The computer implemented method of claim 1, wherein
said medication management platform is a cloud computing
based platform implemented as a service for developing and
hosting scalable web applications and services for managing
said health care information.

3. The computer implemented method of claim 1, wherein
said health care users and said health care providers are senior
citizens, assisted living facilities, assisted living facility resi-
dents, nursing homes, pharmaceuticals, physicians, health
care payers, and government organizations.

4. The computer implemented method of claim 1, further
comprising acquiring online portable personal health records
of'said health care users as one of said health care information
sources and integrating said online portable personal health
records with said medication management application for
acquiring specific health care information related to said
health care users.

5. The computer implemented method of claim 1, wherein
said research repository is a cloud computing based scalable
research repository incorporating different levels of security,






