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CALCULATING A BEHAVIORAL PATH BASED
ON A STATISTICAL PROFILE

REFERENCE TO RELATED APPLICATIONS

[0001] The following co-pending and commonly assigned U.S. Patent Applications have
been filed on the same date as the present application: U.S. Pat. Application Ser. No.
___, “Optimizing Behavioral Change Based on a Patient Statistical Profile”,

(Attorney Ref. No. 12446/6), filed herewith, and U.S. Pat. Application Ser. No.

“Optimizing Behavioral Change Based on a Population Statistical Profile”,
(Attorney Ref. No. 12446/7), filed herewith, both of which are herein incorporated by

reference.
[0002] These applications relate to and further describes other aspects of the embodiments

disclosed in the present application and are herein incorporated by reference.

BACKGROUND

[0003] Behavior monitoring and altering systems focus on encouraging a particular patient
behavior, whether that behavior is to stop an unhealthy activity, such as smoking, or whether
that behavior is to encourage a healthy activity, such as exercising, dieting, adhering to a
prescribed medical treatment regimen or maintaining a regular scheduled intake of
medication, e.g. insulin. These systems often focus on an individual and that individual’s
behavior, resulting in a regimen of behavior tailored for that particular person.

[0004] However, in the context of chronic disease management, as more and more people are
recovering outside the purview of human interaction, there is an increased risk that a
prescribed regimen will be ignored. As today’s lifestyle has become increasingly busier and
fast-paced, there remains very little time for an individual clinician to ensure that a particular
recommended regimen is followed by his or her patients. Furthermore, there is no guarantee
that two people with similar conditions will respond to a monitoring system, and its
accompanying recommendations, in exactly the same way. For example, in the case of two

individuals who wish to stop smoking, many individual-specific variables will determine the
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likelihood of success that either individual has to actually achieve the goal of stopping
smoking, such as their lifestyle or their availability to the monitoring system, such as their
accessibility to a communication medium for reporting back to the monitoring system.
Additionally, there is no guarantee that either individual will be more successful than the
other at stopping a smoking behavior.

[0005] Many behavior monitoring and altering systems are established solely around a pre-
determined behavioral regimen and do not evolve according to the individual’s needs. Other
than through institutional changes, these behavior monitoring and altering systems do not
take into account that individual’s behavior or whether other similarly situated individuals
have been successful at a particular behavioral change.

[0006] Therefore, a need exists for a behavior monitoring and altering system that not only
evolves according to an individual’s behavior and responses, but also takes into account the
likelihood of success of that individual achieving his or her desired goal as compared with
other similarly situated individuals and encourages that individual into achieving his or her

desired goal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention can be better understood with reference to the following drawings and
description. The components in the figures are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the invention. Moreover, in the figures, like
referenced numerals designate corresponding parts throughout the different views.

[0008] Figure 1 is a flowchart of one embodiment of accessing a patient enrollment and
monitoring system.

[0009] Figure 2 is a flowchart of one embodiment of enrolling a patient in the patient
monitoring system. ‘

[0010] Figure 3 is a flowchart of one embodiment of receiving and processing patient
enrollment information.

[0011] Figure 4 is a flowchart of one embodiment of associating patient authentication
information with a patient record.

[0012] Figure 5 is a flowchart of one embodiment of selecting and modifying a patient

questionnaire.
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[0013] Figure 6 is a flowchart of one embodiment of accessing the patient monitoring

system.

[0014] Figure 7 is a flowchart of one embodiment of processing patient statistical

information.

[0015] Figure 8 is a flowchart of one embodiment of creating a patient statistical profile.

[0016] Figure 9 is a flowchart of one embodiment of modifying a patient statistical profile.

[0017] Figure 10 is a flowchart of one embodiment of a patient accessing the patient

monitoring system.

[0018] Figure 11 is a flowchart of one embodiment of analyzing a patient response to a

targeted message.

[0019] Figure 12 is a flowchart of one embodiment of modifying a statistical profile.

[0020] Figure 13 is a flowchart of one embodiment of activating a failure prevention

mechanism.

[0021] Figure 14 is a flowchart of one embodiment of evaluating patient input using a

statistical processor.

[0022] Figure 15 is a flowchart of one embodiment of the statistical processor performing a

cross-sectional baseline analysis.

[0023] Figure 16 is a flowchart of one embodiment of the statistical processor performing a

longitudinal cohort analysis.

[0024] Figure 17 is a flowchart of one embodiment of the statistical processor performing a

cross-sectional analysis using calculated interval outcomes.

[0025] Figure 18 is a graphical illustration of one embodiment of the patient statistical

profiles.

[0026] Figure 19 is a diagram of one embodiment of a behavioral path.

[0027] Figure 20 is a flowchart of one embodiment of contacting a patient when the patient

fails to contact the patient monitoring system.

[0028] Figure 21 is a block diagram of one embodiment of a patient monitoring system.

[0029] Figure 22 is a block diagram of one embodiment of a patient behavioral calculator.

[0030] Figure 23A is a block diagram of one embodiment of a failure prevention mechanism.

[0031] Figure 23B is a block diagram of another embodiment of the failure prevention
mechanism.

| [0032] Figure 24 is one example of a patient enrollment report.

3
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[0033] Figure 25 is one example of a patient record.
[0034] Figure 26 is one example showing comments entered into a patient record
[0035] Figures 27-54 depict examples of individual monthly reports generated by one

embodiment of the disclosed patient monitoring system.

DETAILED DESCRIPTION

[0036] The patient monitoring system disclosed herein is directed to implementing methods
of statistical process control in helping patients achieve a desired behavioral objective and/or
outcome. In general, statistical process control (“SPC”), is a method for measuring,
understanding and controlling variation in a process. SPC has many aspects, from control
charting to process capability studies and improvement. SPC may be categorized into four
basic steps: 1) measuring the process; 2) eliminating variances within the process to make it
consistent; 3) monitoring the process; and 4) improving the process. This four-step cycle
may be employed over and over again for continuous improvement.

[0037] SPC is used in the disclosed patient monitoring system to help patients achieve a
desired behavioral objective and/or outcome by monitoring current patient responses to
surveys based on and refining the process used to encourage the current patient and/or other
patients to achieve that desired behavioral objective and/or outcome. For example, the
patient monitoring system may use a statistical profile of a patient-population to generate
goals, objectives, and fault limits for an individual patient. A patient-population may be a set
of patients similarly situated based on specified criteria, such as demographics, medical
condition(s), symptom(s), medicinal prescriptions, prior treatments currently being
administered or previously received, economic data, or other specified criteria or
combinations thereof.

[0038] Based on the generated goals, objectives and/or fault limits, the patient monitoring
system prepares one or more targeted messages or surveys to be delivered to a patient to help
the patient achieve the goals and/or objectives. By monitoring the patient’s response to the
one or more targeted mességes and/or surveys, the patient monitoring system refines the
statistical profile of the patient-population to re-calculate the goals, objectives, and fault
limits for the patient, other future patients, or a combination thereof. The patient monitoring

system can further, or alternatively, use the refined.or redefined statistical profile of the group
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of patients to help future patients achieve similar goals and/or objectives. Thus, by using
statistical process control, the patient monitoring system can help current and/or future
patients maximize their ability to achieve a desired goal and/or objective.

[0039] The embodiments herein relate to a system and method for directing and encouraging
~ behavior of a first patient of a plurality of patients towards a behavioral objective. The
system includes a patient behavioral path calculator, a patient goal calculator, and a patient
monitoring processor. The system also includes an information communication processor
and a statistical processor. The patient behavioral path calculator calculates a patient
behavioral path based on a statistical profile. The patient goal calculator calculates patient
goals along the patient behavioral path toward a behavioral objective. The statistical
processor can modify the statistical profile based on a response to a targeted message sent by
the information cofnmunication processor.

[0040] FIG. 21 is a block diagram of a patient monitoring system 2108 according to one
embodiment. The patient monitoring system 2108 includes an information communication
interface 2110 coupled with an information communication processor 2112. The information
communication interface 2110 facilitates communication between a clinician 2102, a patient
2104, an external data source 2106, or combinations thereof, and the information
communication processor 2112 through a communication network 2132. The information
communication interface 2110 also facilitates communication between the clinician 21 02, the
patient 2104, the external data source 2106, or combinations thereof, and the patient
enrollment processor 2114. The information communication interface 2110 further facilitates
communication with the patient monitoring processor 2120. Herein, the phrase “coupled
with” is defined to mean directly connected to or indirectly connected through one or more
intermediate components. Such intermediate components may include both hardware and
software based components.

[0041] To clarify the use in the pending claims and to hereby provide notice to the public, the
phrases “at least one of <A>, <B>, ... and <N>" or “at least one of <A>, <B>, ... <N>, or
combinations thereof” are defined by the Applicant in the broadest sense, superceding any
other implied definitions herebefore or hereinafter unless expressly asserted by the Applicant
to the contrary, to mean one or more elements selected from the group comprising A, B, ...

and N, that is to say, any combination of one or more of the elements A, B, ... or N including



WO 2008/067225 PCT/US2007/085334

any one element alone or in combination with one or more of the other elements which may
also include, in combination, additional elements not listed.

[0042] As used herein, the term “processor” means a pfocessor implemented in hardware,
software or a combination thereof. For example, a “processor” may be a processor
implemented as a reduced instruction set computer (RISC), a processor implemented as a
complex instruction set computer (CISC), or combination thereof. In another example, a
“processor” may be a software module written in a computer programming language, such as
Fortran, C, C#, .NET, Java, Javascript, Splus, R, SAS, or combinations thereof. Other
computer programming languages are also possible. As another example, a “processor” may
be a separate computer system, with its own internal processor (such as an x86-based
processor or RISC processor), memory (including both RAM and internal storage devices),
input devices (such as a keyboard, microphone, and mouse) and output devices (such as a
visual display device and an audio display device) coupled with the patient monitoring
processor 2120 using a network technology that is presently known or later developed, such
as Ethernet, 802.11 a/b/g, Bluetooth, or combinations thereof.

[0043] Where the clinician 2102 uses the communication network 2132 to communicate with
the patient monitoring system 2108, the patient 2104 or the external data source 2106 can use
the same communication network 2132 to communicate with the patient monitoring system
2108. In an alternative embodiment, the patient 2104 and the external data source 2106 use
alternative communication networks 2132 to communicate with the patient monitoring
system 2108. For example, where the clinician 2102 uses a packet-switched communication
network 2132, such as the Internet, to communicate with the patient monitoring system 2108,
the patient 2104 may use a circuit-switched network, such as the telephone network, and the
external data source 2106 may use a combination of a circuit-switched network and a packet-
switched network.

' [0044] In one embodiment, the information communication processor 2112 processes
communication transmissions sent from and rcceived by the patient monitoring system 2108
via the information communication interface 2110, as will be explained with reference to
FIG. 1 below. The information communication processor 2112 is also coupled with an
authorized users database 2134 that stores and maintain records of users authorized to access

the patient monitoring system 2108. The authorized users database 2134 is accessible by the
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patient enrollment processor 2114 or the patient monitoring processor 2120 via the
information communication processor 2112.

[0045] The patient monitoring system 2108 further includes a patient enrollment processor
2114 coupled with the information communication processor 2112, which allows a clinician
2102 to communicate with the patient enrollment processor 2114 for enrolling new patients
in the patient monitoring system 2108. Alteratively, a patient 2104 may communicate with
the patient enrollment processor 2114 such as to self-enroll. The patient enrollment processor
2114 is coupled with a patient record database 2116 which, in one embodiment as will be
explained in detail below with reference to FIG. 2, stores records of patients enrolled in the
patient monitoring system 2108. The patient enrollment processor 2114 is also coupled with
a patient questionnaire database 2118. As explained with reference to FIG. 5, the patient
questionnaire database 2118 stores predetermined questionnaires selectable by the clinician
2102 for associating with a patient record stored in the patient record database 2116. The
patient enrollment processor 2114 may be configured to access the patient record storage
2116 and the patient questionnaire database 2118 as will be described.

[0046] The patient monitoring system 2108 additionally includes a patient monitoring
processor 2120 coupled with the information communication interface 2110 via the
information communication processor 2112. The patient monitoring processor 2120 may
communicate with either the clinician 2102, the patient 2104, or the external data source
2106. As will be explained with reference to FIG. 6, the clinician 2102 communicates with
the patient monitoring processor 2120 after enrolling a new patient in the patient monitoring
system 2108 to initially establish a patient statistical profile. The clinician 2102 may later
access the patient monitoring system 2108 to update the stored patient statistical profile. As
will be discussed, the initial state of the patient statistical profile may be initially undefined,
to be updated and refined based on interaction with the patient, clinician or other source, it
may be based on a previously developed population statistical profile, it may be based on
patient specific data obtained by the system 2108 via the patient, clinician or other source, or
the patient statistical profile may be initially defined base on a combination thereof.

[0047] In general, a population statistical profile is model of a patient-population, such that
for a given input of an individual patient, the population statistical profile is able to produce a
predicted output, e.g. the most likely output from among the modeled patient-population,

based on the given input. In one embodiment, the population statistical profile is continually
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updated with feedback from individual patient experiences using principles of statistical
- process control. The system 2108 may include multiple population statistical profiles
associated with various overlapping and/or non-overlapping patient populations defined, as
was described above, based on patient demographics, medical condition(s), symptom(s),
prescribed medications, etc. , or combinations thereof. The population statistical profile
includes statistical information which may further help patients enrolled in the patient
monitoring system 2108 to achieve a particular behavioral goal and/or a behavioral objective.
Each patient may have their own patient statistical profile generated based on a particular
population statistical profile, covering the patient population which includes the given
patient, and refined based on the individual experiences of the patient, the population or a
combination thereof. Alternatively, each patient may utilize a particular population statistical
profile, rather than having an individual patient statistical profile, which is refined based on
the experiences of the associated population, including or excluding the given patient. The
patient and/or population statistical profile may also include information that allows the
patient monitoring system 2108 to determine the types of behavior modification treatments
that are successful in achieving a particular behavioral goal. The statistical profile may also
include information as to what types of treatfnents to start first before starting another
treatment. For example, the statistical profile may include success rates based on a
percentage of population for a particular treatment. The statistical profile may also include
failure rates based on a percentage of population for a particular treatment. The statistical
profile may also provide information as to how a particular goal should be achieved based on
responses to particular treatments from patients undergoing that treatment, similar to pediatric
growth curves, which indicate percentiles of typical growth rates. The statistical profile may
also include reference information, indicating which statistical methods, databases, articles or
expert information were used to derive the profile and the time stamp of the profile and each
source. Other types of statistical information for achieving behavior modification are also
possible.

[0048] As will be explained with reference to FIG. 10, the patient 2104 communicates with
the patient monitoring processor 2120 to answer targeted messages sent by the patient
monitoring processor 2120 based on the questionnaire(s) previously associated with the
patient’s 2104 stored record and the patient’s 2104 stored statistical profile. The response(s) -
provided by-‘fhe patient 2104 may be used by the patient monitoring processor 2120 toA

8
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modify the stored statistical profile associated with the patient 2104, may be used by the
patient monitoring processor 2120 to modify the stored statistical profile associated with a
sécond patient similarly situated as the first patient 2104, may be used to modify the
statistical profile(s) associated with a set or population of patients which contains the patient,
or combinations thereof.

[0049] According to the embodiment of FIG. 21, the patient monitoring processor 2120 is
further coupled with a statistical processor 2122, a patient behavioral calculator 2124, a
patient goal analyzer 2126, and a failure prevention mechanism 2128. In one embodiment,
the statistical processor 2122 generates a statistical profile for the patient 2104 based on
statistical information provided by the clinician 2102, provided by the external data source
2106, or combinations thereof. The statistical processor 2122 may also be used to generate a
new statistical profile or modify an existing statistical profile based on responses by the
patient 2104 to one or more targeted messages sent by the patient monitoring processor 2120.
The statistical processor 2122 is coupled with the patient behavioral calculator 2124 and a
statistical profile storage 2130. The patient goal analyzer 2126 may also be coupled with the
statistical processor 2122.

[0050] As will be explained in further detail below, the patient behavioral calculator 2124
may calculate a behavioral path to a behavioral objective for the patient 2104 based on a
statistical profile calculated by the statistical processor 2122. The patient behavioral
calculator 2124 may also calculate a plurality of intermediate goals along the behavioral path
for achieving the behavioral objective. As will be explained with reference to FIG. 12, in one
embodiment, the patient behavioral calculator 2124 may also be configured to re-calculate
the behavioral path and the plurality of intermediate goals based on whether the statistical
processor 2122 modified the statistical profile associated with the patient 2104.

[0051] The patient goal analyzer 2126 is coupled with the patient monitoring processor 2120
and the statistical processor 2122. The patient goal analyzer 2126 is operative to calculate or
determine whether the patient 2104 has achieved, in whole or in part, an intermediate goal
along the calculated behavioral path towards the behavioral objective. Based on the result
determined or calculated by the patient goal analyzer 2126, the patient goal analyzer 2126
may initiate the failure prevention mechanism 2128 to prevent the patient 2104 from failing
to achieve the behavioral objective. As explained with reference to FIG. 13, activating the

failure prevention mechanism 2128 may include alerting a person, such as the clinician 2102
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or the patient 2104, as to the patient’s 2104 failing progress or may include sending a failure
prevention message to the patient 2104 when the patient 2104 next initiates a session with the
patient monitoring system 2108.

[0052] FIG. 22 depicts a block diagram of one embodiment of the patient behavioral
calculator 2124, described above. In one embodiment, the patient behavioral calculator 2124
is implemented in a processor, as described above. The patient behavioral calculator 2124
includes a patient behavioral path calculator 2202 coupled with a patient goal calculator 2204
and a patient behavioral recombiner 2206. The patient goal calculator 2204 is also coupled
with the patient behavioral recombiner 2206. In one embodiment, the patient goal calculator
2204 is a processor. The patient behavioral path calculator 2202 calculates the behavioral
path of the patient based on an initial state of the patient submitted by the clinician and a
statistical profile associated with the patient, which, as described above, may have been based
on a population statistical profile associated with a give patient population that includes the
patient. The initial state of vthe patient includes information such as the patient's current
health, demographic information, or other personal information. The initial state of the
patient 2104 may also be the state of the patient 2104 prior to a subsequent communication
session between the patient 2104 and the patient monitoring system 2108.

{0053} The patient behavioral path calculator 2202 also communicates with the patient goal
calculator 2204, which allows the patient goal calculator 2204 to calculate one or more
intermediate patiént behavioral goals along the patient's behavioral path. For example, the
patient goal calculator 2204 may use the behavioral path to determine where along the
behavioral path the patient should have intermediate behavioral goals. Alternatively, or in
addition to using the behavioral path to determine the patient’s intermediate goals, the patient
goal calculator 2204 may also use the patient statistical profile, the population statistical
profile, previously calculated goals and/or objectives for other patients, or combinations
thereof.

[0054] The patient goal calculator 2204 communicates the calculated intermediate behavioral
goals to the patient behavioral recombiner 2206. The patient behavioral recombiner 2206 is
operable to combine the intermediate behavioral goals outputted by the patient goal calculator
2204 and the patient behavioral path outputted by the patient behavioral path calculator 2202.
By combining the patient behavioral path with the calculated intermediate behavioral goals,

the patient behavioral recombiner 2206 is able to produce a complete behavioral path for the
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patient monitoring processor 2120. In one embodiment, the patient behavioral recombiner
2206 is a processor.

[0055] FIG. 23A is a block diagram of one embodiment of a failure prevention mechanism
2128. The failure prevention mechanism 2128 is operative to one or more failure prevention
messages. A failure prevention message is a message designed to prevent the patient 2104
from failing to achieve a patient behavioral goal and/or a patient behavioral objective. The
failure prevention message may be a positive reinforcement message, a negative
reinforcement message, or a combination thereof. For example, the failure prevention
message may include encouraging words to motivate the patient to continue along the
behavioral path. The failure prevention message may also include disparaging words to
motivate the patient to continue along the behavioral path.

[0056] In the embodiment shown in FIG. 23A, the failure prevention mechanism 2128 is a
human alert system. The failure prevention mechanism 2128 includes a failure
communication interface 2302 coupled with a failure communication processor 2304. The
failure communication interface 2302 is coupled with a human agent via a telephone 2306, a
human agent via a computer 2308, and a human agent via a personal display assistant (PDA)
2310. In one embodiment, the failure communication interface 2302 is a wired interface,
such as an Ethernet port, a parallel communication port, a serial communication port, a USB
port, a wireless interface, such as an infrared receiver, a radio signal receiver, a Bluetooth
receiver, or other equivalent communication interface, or combination thereof, The failure
communication interface 2302 is operable to receive the notification from the patient goal
analyzer 2126 or the patient monitoring processor 2120 to activate the human alert system.
The failure communication interface 2302 communicates with the failure communication
processor 2304 to send the notification from the patient monitoring processor 2120 or the
patient goal analyzer 2126 to activate the human alert system.

[0057] After the failure communication processor 2304 has received a notification to activate
the human alert system, the failure communication processor 2304 alerts the human agents
coupled with the failure communication interface 2302. In one embodiment, the failure
communication processor 2304 sends a message to the human agents connected with the
failure communication interface 2302 alerting the human agents that the patients has failed to
meet a behavioral goal and/or a behavioral objective. The human agents coupled with the

failure communication interface 2302 may include, but are not limited to, the clinician, a
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health-care provider, a family relative of the patient, or combination thereof. The message
sent from the failure communication processor 2304 may be an audible or visual message
depending on how the human agent is coupled with the failure communication interface
2302. For example, if the human agent 2306 is coupled with the failure communication
interface 2302 using a telephone, the message sent from the failure communication processor
2304 is an audible message. In another example, the human agent 2308 coupled with the
failure communication interface 2302 using a computer and human agent 2310 coupled with
the failure communication interface 2302 using a PDA receive an audible message, a visual
message, or a combination thereof.

[0058] FIG. 23B is a block diagram of another embodiment of the failure prevention
mechanism 2128. In the embodiment shown in FIG. 23B, the failure prevention mechanism
2128 includes a failure communication interface 2302 coupled with the failure
communication processor 2304. The failure communication processor 2304 is coupled with
the failure prevention database 2312. The failure prevention database 2312 stores failure
prevention messages selectable by the failure communication processor 2304 based on the
notification sent by the patient monitoring processor 2120 or the patient goal analyzer 2126.
As will be discussed with respect to FIG. 13, the failure communication processor 2304, the
patient monitoring processor 2120, or the patient goal analyzer 2126, are capable of selecting
a failure prevention message from the failure prevention database 2312. In one embodiment,
the failure prevention database 2312 is a software-implemented database residing in the same
computer system as the failure communication processor 2304. In another embodiment, the
failure prevention database 2312 is a series of files logically arranged in an operating system,
such that each file represents an individual patient record. In yet a further embodiment, the
failure prevention database 2312 resides on a separate computer system, wherein the
computer system has its own internal processor (such as an x86-based processor or RISC
processor), memory (including both RAM and internal storage devices), input devices (such
as a keyboard, microphone, and mouse) and output devices (such as a visual display device
and an audio display device), and is coupled with the failure communication processor 2304
using a network technology such as Ethernet, 802.11 a/b/g, Bluetooth, or combinations
thereof.

[0059] The system 2108 is accessible by various entities, referred to as “actors” for various

purposes, referred to as “roles.” For discussion purposes, the description accompanying
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FIGs. 1-20 refers to actors including the clinician 2101, patient 2104 and external data
source(s) 2106 and the particular roles with which they access the system 2108. While the
discussion below differentiates between the clinician 2102, the patient 2104, and the external
data source 2106 accessing the patient monitoring system 2108, it should be understood that
any one of these actors can be substituted for another, i.e. each entity may access the system
in under the guise of one or more roles, which may overlap with the roles of other entities.
For example, where the description below discusses the clinician 2102 accessing the patient
monitoring system 2108, it should also be understood that the patient 2104 or the external
data source 2106 may also access the patient monitoring system 2108 as the clinician 2102
would. Similarly, where the description below discusses the patient 2104 or the external data
source 2106 accessing the patient monitoring system 2108, it should be understood that the
clinician 2102 may also access the patient monitoring system 2108 in a similar manner, such.
as where the clinician 2102 is acting on behalf of the patient 2104 or the external data source
2106. In one implementation of the monitoring system 2108, the patient 2104 may self-enroll
themselves in the monitoring system 2108, define their own goals and monitor their own
progress. In this implementation, the patient 2104 acts in the roles of both a patient 2104 and
a clinician 2102.

[0060] Furthermore, the actors discussed herein, e.g. the clinician 2102, the patient 2104, and
the external data source 2106, are not limited thereto. For example, the patient 2104 may
authorize a surrogate to act on behalf of the patient 2104. Similarly, the clinician 2102 or the
external data source 2106 may authorize a third-party to act on behalf of the clinician 2102 or
the external data source 2106, such as where the clinician 2102 authorizes a health
management organization or hospital to act on behalf of the clinician 2102. In these
instances, the patient monitoring system 2108 may further be modified to accept access
attempts and changes to the patient monitoring system 2108 made by these third-parties. For
example, the authorized users database 2134 may be modified with rights restrictions so as to
distinguish between parties with access-only (e.g., read-only) authorization, modification
(e.g., write) authorization, and execution (e.g., execute) authorization, or combinations
thereof. As an example, a surrogate of the patient 2104 may have access-only authorization,
the patient 2104 may have modification authorization, and the clinician 2102 may have
execution authorization. These rights restrictions would further limit or expand the ability of

the user (e.g., the clinician 2102, the patient 2104, a surrogate, the external data source 2106,
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etc.) currently accessing the system, such that certain tasks may only be performed if the user
has an authorized set of right restrictions. In one embodiment, these right restrictions are
stored and maintained by the authorized users database 2134. |

[0061] Turning now to FIG. 1 is a flowchart of one embodiment of the operation of accessing
a patient enrollment and monitoring system. As shown in FIG. 1, the patient monitoring
system 2108 receives a session initiation request from a data source (Block 102). The
initiation request may originate from a clinician 2102, a patient 2104, and/or an external data
source 2106. While the clinician 2102, the patient 2104, and the external data source 2106,
are shown in communication with the patient monitoring system 2108, in an alternative
embodiment other entities may also be in communication with the patient monitoring system
2108 as well. For example, a healthcare management organization (not shown) may be in
comumunication with the patient monitoring system 2108 using an automated service. In yet
another alternative embodiment, more than one entity is capable of accessing the patient
monitoring system 2108 during a given time interval, either simultaneously, substantially
simultaneously, sequentially or combinations thereof. For example, clinician 2102, patient
2104, or exteral data source 2106 could access the patient monitoring system 2108
substantially simultaneously. Alternatively, while the clinician 2102 is accessing the patient
monitoring system 2108, the patient monitoring system 2108 may prevent the patient 2104
and the external data source 2106 from accessing the patient monitoring system 2108.

[0062] The external data source 2106 is a device, organization, other entity, or combination
thereof, capable of providing patient information to the patient monitoring system 2108. In
one embodiment, the external data source 2106 is a glucometer used for measuring a patient’s
glilcose level and programmed to access the patient monitoring system 2106 at scheduled
time intervals. In another embodiment, the external data source 2106 is an electronic scale
used for measuring a patient’s weight and programmed to access the patient monitoring
system 2106 at scheduled time intervals. The external data source 2106 may also be
configured to access the patient mohitoring system 2108 based on pre-determined criteria,
such as a patient’s glucose level or a patient’s weight. The external data source 2106 could
also be an entity other than an electronic or mechanical device, such as a health management
organization, insurance company, employer, physician, clinician, or an electronic system,
such as a database or other system operated thereby, capable of’ accessing the patient

monitoring system 2108.
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[0063] When the clinician 2102, the patient 2104, or the external data source 2106 sends a
session initiation request to the patient monitoring system 2108, the patient monitoring
system 2108 then prompts the data source, such as the clinician 2102, to provide user
identification.information (Block 104). The patient monitoring system 2108 prompts the
clinician 2102 using the information communication processor 2112 via the information
communication interface 2110. The communication network 2132 used to communicate with
the patient monitoring system 2108 may affect the type of information communication _
interface 2110 used to communicate with the clinician 2102. For example, the
communication network 2132 may include a packet-switched network, a circuit-switched
network, or a combination thereof. In one embodiment, the clinician 2102 contacts the
patient monitoring system 2108 using a telephone via the Plain Old Telephone Service
(POTS). Where the clinician 1508 uses a telephone to contact the patient monitoring system
2108, the clinician may communicate with the patient monitoring system 2108 through the
information communication interface 2110 using dual tone multi-frequency (“DTMF”)
signaling, TTY device, via voice recognition, or combinations thereof. The information
communication interface 2110 interacts with the clinician 2102 by providing voice prompts
to the clinician 2102. For example, the information communication interface 2110 may
provide a voice menu to the clinician 2102 which presents instructions and/or available
options. The IVR interface facilitates communication with the clinician via computer
generated, or compuler provided pre-recorded, audible prompts. Using the 1VR, the
information communication interface 2110 allows the clinician to respond using the touch-
tone keys of the clinician’s keypad and/or by speaking responses. The information
communication interface 2110 may then record, encode, translate and/or convert the verbal
response or key presses and transmit them to the information communication processor 2112.
[0064] Where the clinician 2102 communicates with the patient monitoring system 2108
using a telephone, the information communication interface 2110 may prompt the clinician
2102 to provide, verbally or via the keypad, a personal identification number (PIN) for
authorizing access to the patient monitoring system 2108 (Block 104). In an alternative
embodiment, the information communication interface 2110 uses voice recognition
technology to determine whether the clinician 2102 is authorized to access the patient

monitoring system 2108. The information communication interface 2110 then communicates
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with the information communication processor 2112 to determine whether the clinician 2102
is authorized to access the patient monitoring system 2108.

[0065] In an alternative embodiment, the clinician 2102 uses a telephone connected to a
packet-switched network to contact the patient monitoring system 2108, which is connected
to a circuit-switched network. For example, the clinician 2102 may contact the patient
monitoring system 2108 using voice-over-IP (VOIP) technology and a voice-over-IP (VOIP)
protocol, such Session Initiation Protocol (“SIP”), an H.323 protocol, other VOIP protocols,
or a combination thereof.

[0066] In another embodiment the clinician 2102 contacts the patient monitoring system
2108 using a packet-switched network, such as where the clinician 2102 uses a computer,
personal digital assistant, cell phone or other suitable general purpose or dedicated device to
communicate with the information communication interface 2110. Where the clinician 2102
uses a computer to contact the patient monitoring system 2108 over a packet-switched
network, the clinician 2102 may use a computer coupled with a wired and/or wireless
network, such as private or public network, e.g. the Internet, intranet or combination thereof,
to communicate through4 the network with the information communication interface 2110. In
an alternative embodiment, the computer is coupled with a modem capable of using POTS to
communicate with the patient monitoring system 2108. In this alternative embodiment, the
communication network 2132 may include both a circuit-switched network and a packet-
switched network. Where the clinician 2102 uses a computer to contact the patient
monitoring system 2108, the computer may use various protocols to communicate with the
patient monitoring system 2108 through the information communication interface 2110. For
example, the computer may use application layer protocols, such as HTTP, FTP, SMTP,
SSH, transport layer protocols, such as TCP, UDP, RUDP, network protocols, such as ICMP,
IGMP, ARP, or combinations thereof.

[0067] Where the clinician 2102 uses HTTP or other similar protocol to communicate with
the patient monitoring system 1058, the information communication interface 2110 presents a
textual and/or graphical interface, such as an Internet web site, for communicating with the
clinician 2102. In this alternative embodiment, the clinician 2102 may be prompted to
provide a username and password to the Internet web site for accessing the patient monito.ring
system 2108 (Block 104). " The information communication interface 2110 then

communicates this username and password combination to the information communication
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processor 2112 (Block 106). The information communication processor 2112 then
determines whether the clinician 2102 is authorized to access the patient monitoring system
2108 by referring to an authorized user database 2134 (Block 108). In an alternative
embodiment, the Internet web site may request that the clinician 2102 provide a pre-
generated security certificate for accessing the patient monitoring system 2108. The
information communication interface 2110 then relays this security certificate to the
information communication processor 2112, which then compares the security certificate
with the security certificates of authorized users stored in the authorized user database 2134.
In yet another embodiment, the Internet web site may request that the clinician 2102 provide
biometric information to the information communication interface 2110, such as a real-time
scan of the clinician’s fingerprint. The information communication interface 2110 then
relays the biometric information to the information communication processor 2112, which
then compares the clinician provided biometric information with a database of biometric
information of authorized users 2134.

[0068] In one embodiment, the authorized users database 2134 is a software-implemented
database residing in the same computer system as the information communication processor
2112. In another embodiment, the authorized users database 2134 is a series of files logically
arranged in an operating system, such that each file represents an individual patient record.
The authorized users database 2134 could further reside on a separate computer system,
wherein the computer system has its own internal processor (such as an x86-based processor
or RISC processor), memory (including both RAM and internal storage devices), input
devices (such as a keyboard, microphone, and mouse) and output devices (such as a visual
display device and an audio display device), and is coupled with the information
communication processor 2112 using a network technology such as Ethernet, 802.11 a/b/g,
Bluetooth, or combinations thereof.

[0069] Once the information communication processor 2112 has received the user
identification information from the information communication interface 21 10, the
information communication processor 2112 then determines whether to allow the clinician
2102 access to the patient monitoring system 2108 (Block 108). If the information
communication processor 2112 determines that the clinician 2102 is not authorized to access
the patient monitoring system 2108, sich as where the clinician provided user identification

information does not exist in the authorized users database 2134, the information
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communication processor 2112 relays this fact to the information communication interface
2110, which may then prompt the clinician 2102 to re-provide the clinician’s user
identification information. In an alternative embodiment the information communication
interface 2110 may deny access to the clinician 2102 and then require the clinician 2102 to
wait for a predetermined amount of time before agéin accessing the patient monitoring
system 2108. For example, if the information communication processor 2112 determines that
the clinician 2102 has not provided authorized user identification information to access the
patient monitoring system 2108, the information communication interface 2110 may state
that the clinician 2102 must wait two hours before again attempting to. access the patient
monitoring system 2108. In yet another alternative embodiment, the information
communication processor 2112 allows a predetermined number of access failures before
denying access to the clinician. For example, the information communication processor 2112
may allow the clinician 2102 to attempt to provide valid user identification information up to
five times before determining that the clinician 2102 is not authorized to access the patient
monitoring system 2108.

[0070] Once the information communication processor 2112 has determined that the clinician
2102 is authorized to access the patient monitoring system 2108, the information
communication interface 2110 provides one or more options to the clinician 2102 as to how
to proceed (Block 110). For example, the information communication interface 2110 may
communicate a question or menu to the clinician 2102 as to whether the clinician 2102 wants
to enroll a new patient in the patient monitoring system 2108 (Block 114) or whether the
clinician 2102 wants to access a previously stored patient’s record (Block 118). If the
clinician 2102 has initiated communication with the patient monitoring system 2108 using a
telephone, this question or menu is presented to the clinician 2102 using the aforementioned
IVR interface. Altematively, where the clinician 2102 has initiated communication with the
patient monitoring system 2108 using a computer, this question or menu may be presented
textually or graphically via a web page of the Internet web site.

[0071] Where the clinician 2102 provides a response that the clinician wants to enroll a new
patient in the patient monitoring system 2108 (Block 112), the patient enrollment processor
2114 facilitates the process of enrolling a new patient (Block 114). As shown in FIG. 21, the
clinician 2102 communicates with the patient ‘enrollment processor 2114 via the information

communication interface 2110 coupled with the information communication processor 2112.
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In one embodiment, the patient enrollment processor 2114 could be the same processor as
that of the information communication processor 2112. In another embodiment, the patient
enrollment processor 2114 is a distinct processor.

[0072] FIG. 2 is a flowchart showing one embodiment of the operation of enrolling a patient
in the patient monitoring system 2108. Once the clinician 2102 has chosen to enroll a new
patient in the patient monitoring system 2108, the patient enrollment processor 2114 receives
the patient enrollment information via the information communication interface 2110 (Block
202). As shown in FIG. 3, receiving the patient enrollment information may first include the
clinician 2102 initiating the enrollment session (Block 302). Initiating the enrollment session
may be based on the clinician’s response to the option of whether to enroll a new patient in
the patient monitoring system 2108 or to access the patient monitoring system 2108. When
processor 2114 instructs the information communication interface 2110 to prompt the
clinician 2102 to provide patient enrollment information (Block 304). In one example, where
the clinician 2102 communicates using a telephone, the information communication interface
2110 present prompts to the clinician 2102 using an IVR interface. In another example, the
information communication interface 2110 presents an Internet site to the clinician 2102 for
providing patient enrollment information. Examples of patient enrollment information
include contact information for the new patient, such as the patient’s telephone number,
patient demographic data, and clinical parameters.

[0073] Referring briefly back to FIG. 2, after the patient enrollment processor 2114 receives
the patient enrollment information, the patient enrollment processor 2114 proceeds to process
the patient enrollment information (Block 204). As shown in FIG. 3, the patient enrollmént
processor 2114 analyzes the enrollment information on a real-time basis as it is provided to
the patient enrollment processor 2114 (Block 306). For example, the patient enrollment
processor 2114 might check to determine that a valid phone number has been provided before
prompting the clinician 2102 to provide demographic information (Block 308). In an
alternative embodiment, the patient enrollment processor 2114 accepts all of the patient
enrollment information before analyiing the received patient enrollment information for its
accuracy and/or validity (Block 308). If the patient enrollment processor 2114 determines
that the patient enrollment information is not valid, such as receiving a string of letters

instead of a'string of numbers for the patient’s phone numbér, the patient enrollment
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processor 2114 instructs the information communication interface 2110 to re-prompt the
clinician 2102 to provide patient enrollment information (Block 310). In an alternative
embodiment, the patient enrollment processor 2114 pfesents to the clinician 2102 an option to
review the patient enrollment information before storing the patient enrollment information in
the patient record database 2116.

[0074] In one embodiment of the patient monitoring system 2108, the patient enrollment
processor 2114 creates a data record for the new patient based on the patient enrollment
information in a patient record database 2116 coupled with the patient enrollment processor
2114. It is also possible that-the patient record database 2116 is communicatively coupled
with the patient enrollment processor 2114 from another system. In 'an alternative
embodiment, the patient enrollment processor 2114 is coupled with multiple databases and
may prompt the clinician to select one or more databases in which to create the new patient
record. For example, the clinician 2102 may be authorized to access multiple databases, such
as where the clinician 2102 maintains a database for smoking patients and another database
for overweight patients (Block 312). Alternatively, separate databases may be maintained
based on other attributes such as gender, insurance carrier, etc., wherein a patient record may
be created and maintained one or more of each of the relevant databases. In this embodiment,
the patient enrollment processor 2114 communicates with the information cbmmunication
interface 2110 to provide an option to the clinician 2102 to select a particular database(s).
Once the clinician 2102 has provided the patient enrollment information requested by the
patient enrollment processor 2114 and the patient enrollment processor 2114 has checked the
clinician provided patient enrollment information, the patient enrollment processor 2114 then
creates a new patient record in the patient record database 2116 (Block 314).

[0075] In one embodiment, the patient record database 2116 is a software-implemented
database residing in the same computer system as the patient enrollment processor 2114. In
another embodiment, the patient record database 2116 is a series of files logically arranged in
an operating system, such that each file represents an individual patient record. In yet a
further embodiment, the patient record database 2116 resides on a separate computer system,
wherein the computer system has its own internal processor (such as an x86-based processor
or RISC processor), memory (including both RAM and internal storage devices), input
devices (such as a keyboard, microphone, and mouse) and output devices (such as a visual

display device and an audio display device), and is coupled with the patient enrollment
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processor 2114 using a network technology such as Ethernet, 802.11 a/b/g, Bluetooth, or
combinations thereof.

[0076] Referring back to FIG. 2, once the patient emollmeﬁt processor 2114 has created the
new patient record, the patient enrollment processor 2114 then stores the provided patient
enrollment information in the created patient record (Block 206). In another embodiment, the
patient enrollment processor 2114 stores a patient identifier that references patient enrollment
information stored in an external system communicatively coupled with the patient
monitoring system 2108, such as an extefnal electronic medical record system. Afier the -
patient enrollment processor 2114 has stored the patient enrollment information in the new
patient record, the patient enrollment processor then prompts the clinician 2102, via the
information communication interface 2110, to select an authentication mechanism to
associate with the created patient record for allowing secured access to the newly created
patient record (Block 208).

[0077] FIG. 4 is an example of associating an authentication mechanism with a patient
record. In one embodiment of associating an authentication mechanism with a patient record,
the information communication interface 2110 prompts the clinician 2102 to select a patient
authentication mechanism (Block 402). For example, the information communication
interface 2110 may prompt the clinician 2102 to select between multiple authentication
mechanisms, such as either patient user identifier/patient password identification pair or
choosing a biometric scheme. It the clinician 2102 is communicating using a telephone, the
information communication interface 2110 provides this option over the previously described
IVR. However, if the clinician 2102 is communicating with the patient monitoring system
2108 using a computer, the option to choose an -authentication mechanism is provided
through an Internet web site. Once the clinician 2102 has selected an authentication
mechanism to associate with the patient record, the patient enrollment processor 2114 then
determines which patient authentication mechanism was chosen (Block 404).

[0078] In one example, the clinician 2102 chooses to associatc a paticnt user
identifier/patient password identification pair with the patient record. In this example, the
information communication interface 2110 prompts the clinician 2102 to first provide a
patient user identifier (Block 406), and then communicates the clinician provided patient user
identifier to the patient enrollment processor 2114. The patient enrollment processor 2114

may then verify the clinician provided patient user identifier with a list of patient user
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identifiers retrieved from the patient record database 2116 (Block 408). The patient
enrollment processor 2114 may also verify the clinician provided patient user identifier with
a list of authorized usernames retrieved from the authorized users database 2134 via the
information communication processor 2112. By comparing the clinician provided patient
user identifier against the patient user identifiers stored in the patient record database 2116 or
the authorized usernames stored in the authorized users database 2134, the patent enrollment
processor 2114 can determine whether the clinician 2102 has provided a unique patient
identifier for accessing the patient monitoring system 2108. If the patient enrollment
processor 2114 determines that the clinician provided patient identifier is not unique, the
patient enrollment processor 2114 instructs the information communication interface.21 10 to
prompt the clinician 2102 to re-provide a patient user identifier (Block 406). If the patient
enrollment processor 2114 determines that the clinician provided patient identifier is unique,
the patient enrollment processor 2114 instructs the information communication interface
2110 to prompt the clinician 2102 to provide a patient password identification associated with
the patient user identifier for accessing the patient monitoring system 2108 (Block 41 0).

[0079] After the clinician 2102 provides a patient password identification of the patient user
identifier/patient password identification pair, the patient enrollment processor 2114
compares the patient password identification with a predetermined rule set for complex
patient password identification (Block 412). For example, the patient enrollment processor
2114 may have a set of rules that specify that: 1) Every patient password identification must
consist of both alphabetic and numeric characters; and 2) Must be longer than five characters.
In this example, if the clinician 2102 provides a patient password identification such as
“abede” to the patient enrollment processor 2114 via the information communication
interface 2110, thé patient enrollment processor 2114 will determine that the clinician
provided patient password identification is unacceptable for the established security
protocols. To illustrate, and assuming the same set of rules for the security protocol, if the
clinician 2102 provides a patient password identification of “I12abcd” to the patient
enrollment processor 2114 via the information communication interface 21 10, the patient
enrollment processor 2114 will determine that the clinician provided user identifier is
acceptable. Once the patient enrollment processor 2114 has determined that the patient user

identifier and the patient password identification are acceptable, the patient enrollment
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processor 2114 associates the patient user identifier and patient password identification pair
with the patient record (Block 418).

[0080] When the patient enrollment processor 2114 finishes associating the patient
authentication mechanism with the patient record, the patient enrollment processor 2114 then
instructs the information communication interface 2110 to prompt the clinician 2102 to select
or provide an additional patient authentication mechanism (Block 420). If the clinician 2102
chooses to select or provide an additional patient authentication mechanism, the patient
enrollment processor 2114 then proceeds to communicate to the information communication
interface 2110 to prompt the clinician to provide or select the desired patient authentication
mechanism (Block 402). However, if the clinician 2102 provides a response indicating that
the clinician 2102 has decided not to select an additional patient authentication mechanism,
the patient enrollment processor 2114 completes the association process (Block 422). For
example, the patient enrollment processor 2114 may complete the association process by
storing the association between the patient authentication mechanism and the patient record
in the patient record database 2116. The patient enrollment processor 2114 may also store
the accepted patient user identifier and patient password identification in the authorized users
database 2134 via the information communication processor 2112 for future reference. The
clinician 2102 may then later provide the accepted patient user identifier and patient
password identification to a patient 2104 for accessing the patient monitoring system 2108.
[0081] In an alternative émbodiment, the clinician provides an additional authentication
mechanism for associating with the patient record other than, or in addition to, the patient
user identifier and patient password identification authentication mechanism. In this
embodiment, the patient enrollment processor 2114 determines that the clinician 2102 wants
to associate biometric information with the patient record (Block 404). The patient
enrollment processor 2114 then instructs the information communication interface 2110 to
prompt the clinician 2102 to provide a patient’s biometric information for associating with
the patient record (Block 414). The clinician 2102 then provides the biometric information to
the patient enrollment processor 2114 via the information communication interface 2110. In
one example, the clinician provided biometric information may include data representing the
fingerprints of the patient associated with the patient récord. In another example, the
clinician provided biometric information may include data representing a voice waveform of

the patient associated with the patient record. - Once the clinician has provided the biometric
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information to the patient enrollment processor 2114 via the information communication
interface 2110, the patient enrollment processor 2114 then analyzes the clinician provided
- patient biometric information (Block 416).
[0082] In analyzing the clinician provided patient biometric information, the patient
enrollment processor 2114 may compare the clinician provided patient biometric information
- with pre-existing patient biometric information stored in the corresponding patient record.
Based on the pre-existing patient biometric information, the patient enrollment processor
2114 can then determine that the clinician 2102 did not provide patient biometric information
corresponding to the patient associated with the patient record. As an alternative to, or in
addition to, the comparison analysis, the patient enrollment processor 2114 may analyze the
clinician provided patient biometric information to determine whether the clinician 2102 has
provided error-free patient biometric information. For example, the patient enrollment
processor 2114 may determine that the clinician provided biometric information is
incomplete, such as receiving data indicating four fingerprints rather than five fingerprints, or
that an error occurred during transmission using the communication network 2132, such as in
the loss of data representing the patient biometric information.
[0083] Once the patient enrollment processor 2114 has determined that the clinician provided
patient biometric information is acceptable, the patient enrollment processor 2114 associates
the clinician provided patient biometric information with the patient record (Block 41 8).
[0084] After the patient enrollment processor 2114 has finished associating the clinician
provided patient biometric information with the patient record, the patient enrollment
processor 2114 communicates to the information communication interface 2110 to prompt
the clinician 2102 to select or provide an additional patient authentication mechanism (Block
420). If the clinician 2102 chooses to select or provide an additional patient authentication
mechanism, the patient enrollment processor 2114 then instructs the information
. communication interface 2110 to prompt the clinician 2102 to provide or select the desired
patient authentication mechanism (Block 402). However, if the clinician 2102 provides a
response indicating that the clinician 2102 has decided not to select an additional patient
authentication mechanism, the patient enrollment processor 2114 completes the association
process (Block 422). For example, this may involve storing the association between the
patient authentication'mechanism and the patient record in the patient record database 2116.

The patient enrollment processor 2114 may also store the accepted clinician provided patient
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biometric information in the authorized users database 2134 via the information
communication processor 2112 for future reference. The clinician 2102 may then later
provide or describe the patient biometric information to a pétient 2104 for accessing the
patient monitoring system 2108.

[0085] In another embodiment, the patient enrollment processor 2114 allows the clinician
2102 to supplement or replace the current authentication mechanism associated with a patient
record with a later authentication mechanism. For example, the clinician 2102 may decide to
later replace the patient user identifier/patient password identification authentication
mechanism with the clinician provided biometric authentication mechanism, such as with
data representing the associated patient’s fingerprints.

[0086] Referring back to FIG. 2, after the clinician 2102 has associated an authentication
mechanism with a patient record, the patient enrollment processor 2114 then proceeds to
allow the clinician 2102 to select one or more questionnaires from the patient questionnaire
database 2118 for the patient associated with the created patient record (Block 210). In one
embodiment, the patient questionnaires include several pre-defined questionnaires for
specific chronic diseases, such as congestive heart failure, diabetes, asthma or anticoagulation
monitoring. Each of the questionnaires may be generated in advance of a given patient
session and may be designed to collect specific clinical information from the patient. Each of
the questionnaires may further include one or more questions. The questionnaires may
include a pre-defined static script of one or more questions designed to elicit particular
response from the patient with respect to a particular chronic disease that the clinician is
trying to manage, or directed to other subject matter such as the collection of biographical
data. For example, all of the questions from the script may be presented to the patient in a
linear fashion. In another example, these scripts include simple branching logic allowing the
patient monitoring system 2108 to select and present one or more subsequent questions from
the pre-defined script based upon the answer to a prior question from the pre-defined script
received during the patient session.

[0087] As explained below in reference to FIG. 5, once the clinician 2102 has selected one or
more questionnaires for the patient record, the patient enrollment processor 2114 then
communicates to the information communication 2110 to prompt the clinician 2102 whether
the clinician 2102 wants to modify the selected one or more questionnaires (Block 212), such

as by adding questions, deleting questions and/or modifying questions. If the clinician elects
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to modify the selected one or more questionnaires, the patient enrollment processor proceeds
to modify the patient questionnaire (Block 214) as directed by the clinician 2102.
Alternatively, the patient enrollment processor 2114 may directly proceed to associating the
selected one or more questionnaires if the clinician 2102 chooses not to modify the selected
one or more questionnaires (Block 216). After the clinician 2102 has finished modifying the
selected questionnaire, the patient enrollment processor 2114 then associates the selected
questionnaires with the patient record (Block 216). For example, the patient enrollment
processor 2114 may store the patient questionnaires as part of the patient record stored in the
patient record database 2116. However, the patient enrollment processor 2114 could also
create a new record in the patient questionnaire database 2118 representing the selected one
or more questionnaires and their (or its) association with the patient record stored in the
patient record database 2116.
[0088] In one embodiment, the patient questionnaire database 2118 is a software-
implemented database residing in the same computer system as the information
communication processor 2112. In another embodiment, the patient questionnaire database
2118 is a series of files logically arranged in an operating system, such that each file
represents an individual patient record. In yet a further embodiment, the patient
questionnaire database 2118 resides on a separate computer system, wherein the computer
system has its own internal processor (such as an x86-based processor or RISC processor),
memory (including both RAM and’ internal storage devices), input devices (such as a
keyboard, microphone, and mouse) and output devices (such as a visual display device and an
audio display device), and is coupled with the patient enrollment processor 2114 using a
network technology such as Ethernet, 802.11 a/b/g, Bluetooth, or combinations thereof.
[0089] FIG. 5 illustrates one example of selecting and modifying a patient questionnaire.
After the patient enrollment processor 2114 finishes creating a patient record and associating
an authentication mechanism with the patient record, the patient enrollment processor 2114
generates a list of all available questionnaires (Block 502). The patient enrollment processor
2114 may generate the list of all available questionnaires by accessing the patient
questionnaire database 2118. For example, each record in the patient questionnaire database
2118 may represent an individual questionnaire and the patient enrollment processor 2114
‘may access each record to generate a list of all available questionnaires. Alternatively, one

record in the patient questionnaire database 2118 may represent all the available
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- questionnaires and the patient enrollment processor 2116 could generate the list of all
available questionnaires by accessing the patient questionnaire database 2118 and retrieving
that one record.

[0090] After the patient enrollment processor 2114 generates the list of all available
questionnaires, the patient enrollment processor 2114 then provides the questionnaire list to
the clinician 2102 via the information communication interface 2110 (Block 504). Providing
the questionnaire list to the clinician 2102 may include audibly reciting each available
questionnaire to the clinician 2102, visually displaying each available questionnaire to the
clinician 2102, or combinations thereof. For example, if the clinician 2102 accessed the
patient monitoring system 2108 using a telephone, the clinician 2102 would be provided with
an audible recording that recites each available questionnaire based on ‘the list of
questionnaires generated by the patient enrollment processor 2114. In another example, if the
clinician 2102 accessed the patient monitoring system 2108 using a computer, the clinician
2102 would be provided with an Internet web site that lists each available questionnaire based
on the list of questionnaires generated by the patient enrollment processor 2114. An option
representing each available questionnaire may be presented to the clinician 2102
simultaneously or the clinician 2102 might have to review each option individually before
proceeding to the next option.

[0091] Once the patent enrollment processor 2114 provides the list of questionnaires to the
clinician 2102, the patient enrollment processor 2114 then instructs the information
communication interface 2110 to prompt the clinician 2102 to choose a questionnaire (Block
506). The information communication interface 2110 then receives the clinician’s 2102
choice of the selected questionnaire (Block 508). After receiving the clinician’s choice of
selected questionnaire, the patient enrollment processor 2114 then instructs the information
communication interface 2110 to prompt the clinician 2102 whether the clinician 2102 wants
to modify the selected questionnaire (Block 212). -
[0092] Where the clinician 2102 elects to modify the selected questionnaire, the patient
enrollment processor 2114 then instructs the information communication interface 2110 to
prompt the clinician 2102 to select a type of modifying action to perform on the selected
questionnaire (Block 510). Modifying actions include deleting or replacing a particular

question on the selected questionnaire or altering a particular question on the selected
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questionnaire. Modifying actions may also include a tailoring process to tailor a selected
questionnaire for the patient associated with the patient record.

[0093] Once thé clinician 2102 has chosen the modifying action to perform on the selected
questionnaire, the clinician 2102 provides that response to the patient enrollment processor
2114 via the information communication interface 2110. When the patient enrollment
processor 2114 receives the clinician’s choice of modifying action, the patient enrollment
processor 2114 then modifies the selected questionnaire according to that modifying action.
| (Block 512). After the patient enrollment processor 2114 has modified the selected
questionnaire according to the clinician selected modifying action, the patient enrollment
processor 2114 may instruct the information communication interface 2110 to prompt the
clinician 2102 whether the clinician 2102 wants to select an additional modifying action or
wants to associate the selected questionnaire as modified, with the patient record. If the
clinician 2102 provides a response indicating that the clinician 2102 wants to further modify
the selected questionnaire, the patient enrollment processor 2114 may re-present a list of
possible modifying actions and prompt the clinician 2102 to select a modifying action via the
information communication interface 2110 (Block 510). However, the clinician 2102 could
also provide a response indicating that the clinician 2102 is satisfied with the questionnaire
and wants to associate the selected questionnaire with the patient record.

[0094] If the clinician 2102 provides a response indicating that the clinician 2102 wants to
associate the selected questionnaire with the patient record, the patient enrollment processor
2114 associates the selected questionnaire with the patient record (Block 216). For example,
the patient enrollment processor 2114 may store the patient questionnaire, or a pointer
thereto, as part of the patient record stored in the patient record database 2116. Alternatively,
the patient enrollment processor 2114 may create a new record in the patient questionnaire
database 2118 representing the selected questionnaire and its association with the patient
record stored in the patient record database 2116.

[0095] After the patient enrollment processor 2114 associates the selected questionnaire with
the patient record, the patient enrollment processor 2114 then instructs the information
communication interface 2110 to prompt the clinician 2102 as to whether the clinician 2102
wants to associate additional questionnaires with the patient record (Block 514). Where the
clinician 2102 provides a response indicating that the clinician 2102 wants to select

additional questionnaires, the patient enrollment processor 2114 then provides a list of
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available questionnaires to the clinician 2102 (Block 504). Where the clinician 2102
provides a response indicating that the clinician 2102 does not want to select additional
questionnaires, the patiént enrollment processor 2114 completes the questionnaire association
(Block 516). As an example of completing the questionnaire association, the patient
enrollment processor 2114 may proceed through a verification process to ensure that the
clinician 2102 does not want to further associate questionnaires with the patient record. In
another embodiment, the patient enrollment processor 2114 reviews the selected
questionnaires and their modifications (if any) with the clinician 2102 before proceeding
further. Completing the questionnaire association could also include another verification
process to ensure that the modifying actions performed on the selected questionnaires were
correct and accurate or confirming that the clinician 2102 does not want to further modify the
selected questionnaires.

[0096] Referring back to FIG. 2, after associating the selected one or more questionnaires
with the patient record, the patient enrollment processor 2114 completes the enrollment
process (Block 218). In completing the enrollment process, the patient enroliment processor
2114 may communicate with the clinician 2102 via the information communication interface
2110 to review any one of the proceeding actions. For example, the patient enrollment
processor 2114 could give the clinician 2102 the opportunity to review the accuracy of the
provided patient enrollment information. The patient enrollment processor 2114 could also
give the clinician 2102 the opportunity to review, or change, the associated authentication
mechanism with the patient record, or allow the clinician 2102 to replace, or supplement, the
associated authentication mechanism with another or similar authentication mechanism. The
patient enrollment processor 2114 could further allow the clinician 2102 to review the
selected questionnaires and select additional questionnaires for associating with the patient
record. The patient enrollment processor 2114 could additionally allow the clinician 2102 to
return to any point in the enrollment process by providing such option to the clinician 2102
via the information communication interface 2110. For example, the information
communication interface 2110 could provide a list of points in the enrollment process to the
clinician 2102 as an audible menu, visual list, or a combination thereof.

[0097] Referring to FIG. 1, where the clinician 2102 provides a response that the clinician
2102 is finished with the erirollment process, the patient enrollment processor 2114 then

instructs the information communication interface 2110 to prompt the clinician 2102 whether
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the clinician 2102 wants to enroll another patient in the patient monitoring system 2108
(Block 116). Where the clinician 2102 provides a response indicating that the clinician 2102
wants to enroll another patienf, the patient enrollment processor 2114 proceeds to re-start the
enrollment process (Block 114). Where the clinician 2102 provides a response indicating that
the clinician is finished enrolling patients in the patient monitoring system 2108, the patient
enrollment processor 2114 finishes the clinician session with the clinician 2102 (Block 122).
In finishing the clinician session with the clinician 2102, the patient enrollment processor
2114 may review all of the enrollment actions the clinician 2102 has taken during the
immediate session. The patient enrollment processor 2114 could also provide an option for
the clinician 2102 to review all of the previous enrollment sessions (if any), and the actions
taken during those previous enrollment sessions (if any). The patient enrollment processor
2114 could also verify the actions taken by the clinician 2102 during the immediate clinician
session and whether the clinician 2102 wants to modify any (or all) of the actions taken
during the immediate clinician session. Once the clinician 2102 indicates that the clinician
2102 is satisfied with the enrollment process for the one or more patients, the patient
enrollment processor 2114 terminates the session between the clinician 2102 and the patient
monitoring system 2108.

[0098] After enrolling one or more patients in the patient monitoring system 2108, the
clinician 2102 may request to view reports of the enrolled patients. The clinician 2102 may
also view reports of the enrolled patients in a later session between the clinician 2102 and the
patient monitoring system 2108. FIG. 24 shows one example of a patient enrollment report.
[0099] Instead of providing a response indicating that the clinician wants to enroll a new
patient, the clinician could provide a response that the clinician wants to access the patient
monitoring system (Block 118). Referring to FIG. 6, where the clinician 2102 provides a
response that the clinician 2102 wants to access the patient monitoring system, the patient
monitoring processor 2120 then communicates with the information communication interface
2110 via the information communication processor 2112 to prompt the clinician 2102 to
provide patient identification information (Block 602), as was specified in the enrollment
process (described above). The patient identification information may be a personal
identification number, biometric information, demographic information, a patient user

identifier and patient password identification, or combinations thereof.
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[00100] Once the patient monitoring processor 2120 has received the patient identification
information, the patient monitoring processor 2120 then determines whether the patient
associated with the patient identification information has a patient record with the patient
monitoring system 2108. For example, the patient monitoring processor 2120 may
communicate with the patient record database 2116 to determine whether the patient
associated with the patient identification information has a patient record stored in the patient
tecord database 2116. e.g. retrieve any records associated with the patient identification
information. '

[00101] If the patient monitoring processor 2120 determines that a patient record for the
patient associated with the patient identification information does not exist in the patient
record database 2116, the patient monitoring processor 2120 may communicate an error to
the clinician 2102 that the patient record does not exist for that particular patient, or the
patient monitoring processor 2120 may re-prompt the clinician to provide the patient
identification information (Block 608). Where the patient monitoring processor 2120
determines that the patient associated with the patient identification information has a patient
record in the patient record database 2116, the patient monitoring processor 2120 then
requests access to or retrieves that patient record (Block 610). Retrieving the patient record
may include the patient record database 2116 providing a copy of the patient record,
authorizing the patient monitoring processor 2120 to access the patient record, or it may
include the patient record database 2116 creating a temporary patient record locally
accessible by the patient monitoring processor 2120. Other types of retrieval may also be
possible, such as creating a duplicate copy of the patient record for the patient monitoring
processor 2120. The patient monitoring processor 2120 may further inform the clinician
2102 that the patient associated with the patient identification information has a patient
record with the patient monitoring system 2108.

- [00102] After the patient monitoring processor 2120 has determined that a patient record
exists for the patient associated with the patient identification information and the patient
monitoring processor 2120 has retrieved the patient record, the patient monitoring processor
2120 then processes patient statistical information (Block 612), explained below.

[00103] The patient statistical information, which may be provided by the clinician 2102, or
alternatively, by the external data source 2106, may include empirical data, metrics,

probabilities and/or statistics regarding the patient 2104 and/or a population which may.
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include the patient 2104. For example, the patient statistical information may include
personal identifiers, information for linking to other information systems, demographics,
occupational history and exposures, edﬁcational history, sports and exercise history,
diagnostic images and their associated interpretations, personal and family health history,
current and past medications, current and past behavioral interventions and the patient's
experiences with those treatments, current and past test results, allergies, psychological
profile and compliance information, electronic medical records of varying format, or
combinations thereof. The patient statistical information may also include information on
past and current diagnoses and probable diagnoses, possible treatments and behaviors to
modify, how others have responded to those treatments and modifications, and the personal
characteristics of those patients.

[00104] FIG. 7 is a flowchart showing the operations of processing patient statistical
information according to one embodiment. Where the patient monitoring processor 2120
determines that a patient statistical profile does not exist for the patient associated with the
retrieved patient record, the patient monitoring processor 2120 then prompts the clinician
2102 to provide patient statistical information for the patient (Block 702). Alternatively, at
least a portion of the patient statistical information may be derived from the appropriate
population statistical profile. In an alternative example, the patient monitoring processor
2120 prompts an external data source 2106, such as hospital or other organization, to provide
the patient statistical information. In a further example, the external data source could be an
automated computer program or other medical device, such as a glucometer, thermometer,
etc., in communication with the patient monitoring processor 2120. In yet a further
embodiment, the external data source could proilide patient statistical information to the
patient monitoring processor 2120 at scheduled intervals, random intervals, after completing
one or more specified tasks, such as taking a blood sample, or cofnbinations thereof.

[00105] After the patient monitoring processor 2120 prompts the clinician 2102, or
alternatively, the external data source 2106, to provide the patient statistical information, the
patient monitoring processor 2120 then receives the patient statistical information, defined
below (Block 704).

[00106] In another embodiment, where the patient statistical profile does not exist for a
patient record, an external data source 2106 initiates communications with the patient

monitoring system 2108 to provide patient statistical information or the patient statistical
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profile. For example, the external data source 2106 could be a separate hospital or other
institution that maintains a database of patient statistical information and may provide the
patient statistical information to the patient monitoﬁng system 2108. The hospital or other
institution could provide the patient statistical information on a predetermined basis, on a
dynamic basis, such as where updated or new patient statistical information is provided to the
hospital or other institution, or combinations thereof. In another example, the external data
source 2106 could be an automated computer program or medical device in communication
with the patient monitoring system 2108 and may provide the patient statistical information
to the patient monitoring system 2108 on a predetermined basis, a dynamic basis, or
combination thereof.

[00107] Where the clinician 2102 communicates with the patient monitoring processor 2120
using the IVR interface, the IVR interface may present audible options to the clinician 2120
for the clinician 2120 to select in providing the patient statistical information to the patient
monitoring processor 2120. For example, the clinician 2120 could use the keypad of the
telephone in communicating with the IVR interface to provide choices as patient statistical
information to the patient monitoring processor 2120. In the alternative, the clinician 2120
could provide audible responses to the audible options of the IVR interface as patient
statistical information. The patient monitoring processor 2120 could then analyze the
received audible responses to generate the patient statistical information for the patient
tecord.

[00108] In providing the patient statistical information to the patient monitoring processor
2120, the clinician 2102 could also use a computer to provide that information. In one
embodiment, the clinician 2102 communicates with the patient monitoring processor 2120
using an Internet web site as an interface, and the clinician 2102 provides the patient
statistical information to the patient monitoring processor 2120 using that Internet web site.
For example, the Internet web site may allow the clinician 2102 to select and submit various
pre-defined parameters/options, such as from a bulleted list, drop-down menu, or other input-
related field, to the patient monitoring processor 2120, which can use those submitted options
directly as the patient statistical information or can use those submitted options to generate
the patient statistical information. In another alternative, the Internet web site may allow the
clinician 2102 to send the patient statistical information in a file format, such as a Microsoft®

Excel® spreadsheet, that is recognizable by the patient monitoring proce—'séor 2120.
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[00109] As previously discussed above, one or more actor may provide some or all of the
patient statistical information, and the one or more actor may take on one or more role in
providing this pétient statistical information. For example, while the patient 2104 is an
“actor” that can access the patient monitoring system 2108, the patient 2104 can also act
within the “role” as a clinician 2102 or external data source 2106. Similarly, the external data
source 2106 or the clinician 2102 may act within the role of the patient 2104. Other
combinations of the “actors” clinician 2102, the patient 2104, and the external data source
2106 acting within the “roles™ of clinician 2102, the patient 2104, and the external data
source 2106 are also possible. Hence, the provided patient statistical information may be
provided by the clinician 2102, the patient 2104, or the external data source 21006, or a
combination thereof, acting within the “role” of the clinician 2102, the patient 2104, or the
external data source 2106. Similarly, other actors not explicitly shown, such as a surrogate
authorized by the patient or the clinician, or a health management organization authorized by
the patient or clinician, may take on the “role” of the clinician 2102, the patient 2104, the
external data source 2106, or combinaﬁon thereof. Hence, third-parties may also provide the
patient statistical information acting within the “role” of the clinician 2102, the patient 2104,
the external data source 2106, or combinations thereof.

[00110] After the patient monitoring processor 2120 has received the patient statistical
information, the patient monitoring processor 2120 then analyzes the patient statistical
information (Block 706). The patient monitoring processor 2120 may be pre-configured to
analyze the patient statistical information for specific anomalies, or the patient monitoring
processor 2120 may be configured to determine the accuracy and/or validity of the received
patient statistical information. For example, the patient monitoring processor 2120 may be
configured with a rule set that determines how to analyze the patient statistical information,
and the patient statistical information may conform to the rules of the rule set. In one
embodiment, the rule set may specify that the patient statistical information must contain at
least the patient gender and age.

[00111] In another embodiment, the rule set may specify that the patient statistical
information cannot contain information that would identify the patient associated with the
patient statistical information, such as the patient’s name or patient’s Social Security number.
The patient monitoring processor 2120 may analyze the patient statistical information as it is

provided in real-time or, altemativel.y, the patient monitoring processor 2120 could analyze
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the patient statistical information after it has been received in its entirety by the patient
monitoring processor 2120. In another embodiment the patient monitoring processor 2120
may solicit information on the patient or related possible treatments by a human- or machine-
based search methodology, which provides updated information as it is discovered. In this
embodiment, updates to the analyses would be triggered by the modification or addition of
information to the patient statistical information. In yet an alternative embodiment, the
information provided to the patient monitoring processor 2120 is provided a real-time basis,
such that the patient monitoring processor 2120 receives the information during a procedure,
treatment, or other similar tasks. In another embodiment, the information provided to the
patient monitoring system 2120 is provided on a batch basis, such that the patient monitoring
processor 2120 receives information based on a group of procedures, treatment, other similar
tasks, performed. In this embodiment, the batch information provided to the patient
monitoring processor 2120 may be sent based on a predetermined number of procedures,
treatments, or other similar tasks performed, or may be sent after a predetermined amount of
time, such as months, weeks, days, other measurements of time, or combinations thereof, has
elapsed.

[00112] As the patient monitoring processor 2120 is analyzing the provided patient statistical
information, the patient monitoring processor 2120 determines whether to retain the patient
statistical information being analyzed (Block 708). For example, the patient monitoring
processdr 2120 may analyze the patient’s name as part of the provided patient statistical
information, such as to ensure the name is spelled correctly or corresponds to a patient
record. The patient monitoring processor 2120 may be configured to reject any patient’s
name provided with the patient statistical information. If the patient monitoring processor
2120 is configured to reject this type of information, the patient monitoring processor 2120
will then discard or disregard that information (Block 710). The patient monitoring processor
2120 then proceeds to analyze the next part or portion of the patient statistical information.
[00113] Alternatively, the patient monitoring processor 2120 may be configured to retain
certain types of patient statistical information. For example, the patient monitoring processor
2120 may be configured to retain the type of behavior submitted with the patient statistical
information. If the patient monitoring processor 2120 is configured to retain this information,
the patient monitoring procéssor 2120 then proceeds to the next part or portion of the

statistical patient information. In another embodiment, the patient monitoring processor 2120
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analyzes all of the provided patient statistical information in one iteration and retains only
that information that the patient monitoring processor 2120 is configured to retain. Once the
patient monitoring processor 2120 has finished analyzing all of the information of the patient
statistical information, the patient monitoring processor then proceeds to store the patient
statistical information (Block 712).

[00114] In storing the patient statistical information, the patient monitoring processof 2120
may store the patient statistical information in the patient record database 2116. For example,
the patient monitoring processor 2120 may modify the patient record associated with the
patient identification information provided by the clinician 2102 to store the patient statistical
information. Alternatively, the patient monitoring processor 2120 creates a new record in the
patient record database 2116 for storing the patient statistical information. In yet another
example, the patient monitoring processor 2120 stores the patient statistical information in
the statistical profile database 2130 and associates that patient statistical information with the
patient record in the patient record database 2116. In a further example, the patient
monitoring processor 2120 creates a temporary storage location, such as in local memory
coupled with the patient monitoring processor 2120, to store the patient statistical
information.

[00115] Once the patient monitoring processor 2120 has stored the patient statistical
information, the patient monitoring processor 2120 then formats the patient statistical
information for the patient statistical processor 2122 (Block 714). Formatting the patient
statistical information for the patient statistical processor 2122 may also occur before the
patient monitoring processor 2120 has stored the patient statistical information. Formatting
the patient statistical information for the statistical processor 2122 may require that the
patient statistical information is arranged according to a specification associated with the
statistical processor 2122, such as arranging the stored patient statistical information as
comma-delimited text file. Formatting the patient statistical information for the statistical
processor 2122 may also involve converting the stored patient statistical information from
one computer-file format to another computer-file format, such as converting a standard text
(TXT) file to an Extensible Markup Language (XML) file, Hypertext Markup Language
(HTML) file, Microsoft® Excel® (XLS) file, MacBinary (BIN) file or other computer-

readable file. After the patient statistical information is formatted for the statistical processor’

36



WO 2008/067225 PCT/US2007/085334

2122, the patient monitoring processor 2120 sends the patient statistical information to the
statistical processor 2122 (Block 716).

[00116] Referring back to FIG. 6, after processing the patient statistical inforfnation (Block
612), the patient monitoring processor 2120 then determines whether a patient statistical
profile exists for or is associated with the patient record (Block 614). If the patient
monitoring processor 2120 determines that a patient statistical profile is not associated with
the patient record, the patient monitoring processor 2120 then proceeds to process patient
statistical information from the clinician (Block 612) to create a new patient statistical profile
(Block 616). FIG. 8 is a flowchart depicting the operation of creating a patient statistical
profile according to'one embodiment.

[00117] As shown in FIG. 8, the statistical processor 2122 receives the patient statistical
information from the patient monitoring processor 2120 (Block 802). The statistical
processor 2122 then analyzes the patient statistical information (Block 804). Analyzing the
patient statistical information may include checking the patient statistical information for
errors, assigning values to variables of the statistical profile, transforming or translating one
or more parts of the patient statistical information or ensuring that the patient statistical
informati;)n is in a format understood by the statistical processor 2122. In one embodiment,
the statistical processor 2122 sends an error to the patient monitoring processor 2120 to
indicate an error in the statistical information, such as not being in the correct format or not.
having enough statistical information to generate a statistical profile. In another embodiment
the statistical processor 2122 sends an acknowledgment to the patient monitoring processor
2120 indicating that the statistical processor 2122 can generate a statistical profile based on
the provided statistical information.

[00118] After analyzing the statistical information, the statistical processor 2122 then
generates a new statistical profile for the patient (Block 806). Generating a new statistical
profile may include processing the statistical information to obtain a statistical profile that
matches the patient. For example, the statistical processor 2122 could a‘nalyzé the patient
record from the patient record database 2116 and compare the information in the patient
record with the received statistical information. In one embodiment, the statistical processor
2122 generates a statistical profile based on a comparison of the patient information with the
statistical information. In another embodiment, the statistical processor 2122 analyzes

previously stored statistical profiles 2130 to determine whether a new statistical profile is
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needed. For example, the statistical processor 2122 may determine that a new statistical
profile based on the provided statistical information is not needed when compared with the
pre-existing statistical proﬁles. In yet a further embodiment, the statistical processor 2122
refers to a population statistical profile stored in the statistical profiles 2130 to generate the
patient statistical profile. For example, the statistical processor 2122 may use the population
statistical profile as the patient statistical profile. In another example, the statistical processor
2122 may use the provided patient statistical information in conjuﬁction with the population
statistical profile to generate the patient statistical profile. In yet another embodiment, the
statistical processor 2122 generates an empty patient statistical profile without referring to
either the provided patient statistical information or the stored statistical profiles 2130.
[00119] After the statistical processor 2122 has generated a patient statistical profile (Block
806), the statistical processor 2122 then associates the patient statistical profile with the
patient’s record based on the previously provided a patient identification information (Block
808). In one embodiment, the statistical processor 2122 creates a logical relationship
between the patient record in the patient record database 2116 and a stored statistical profile
2130, such as either a patient statistical profile or a population statistical profile. In another
embodiment, the statistical processor 2122 modifies the patient record stored in the patient
record database 2116 to incorporate the statistical profile. In yet a further embodiment, the
statistical processor 2122 modifies a statistical profile to reflect the association between the
modified statistical profile and the patient record stored in the patient record database 2116.
[00120] Once the statistical processor 2122 finishes associating the patient statistical profile
with the patient record (Block 808), the statistical processor 2122 proceeds to communicate
with the patient behavioral calculator 2124 to calculate a patient behavioral path, described in
more detail below, for the associated patient statistical profile (Block 810). In one
embodiment, the patient behavioral calculator 2124 is software residing on a storage device
coupled with the patient monitoring processor 2120 in the statistical processor 2122.

[00121] The patient behavioral path calculated by the patient’s behavioral calculator 2124 is
a measure or scale used by the patient monitoring system 2108 to determine/gauge the
progress of the patient in reaching a patient behavioral goal and/or objective. There may
zero, one, or more than one patient behavioral goals in achieving a behavioral objective. A
- behavioral goal may also be a behavioral objective. For example, the patient behavioral path

may include a schedule for the patient to receive a particular treatment or to perform a
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particular task. The patient’s behavioral path may initially include information based on
either the patient statistical profile, a population statistical profile, or combinations thereof,
such as the frequency to administer treatments or the types of treatments to administer. The
patient behavioral calculator 2124 may calculate the patient behavioral path based on the
associated patient statistical profile, a population statistical profile, the provided patient
statistical information, the patient information from the patient record database 2116, or a
combination thereof. For example, the patient behavioral calculator 2124 may communicate
with the statistical processor 2122 and the patient monitoring processor 2120 to calculate a
new patient behavioral path. In another example, the patient behavior calculator 2124
retrieves the statistical profile associated with the patient record to calculate a new patient
behavioral path.

[00122] After calculating the patient behavioral path (Block 810), the patient behavioral
calculator 2124 then associates the calculated behavioral path with the patient record based
on the clinician provided patient identification information (Block 812). In one embodiment,
the patient behavioral calculator 2124 modifies the associated statistical profile to incorporate
the calculated patient behavioral path. In another embodiment, the behavioral calculator
2124 modifies a patient statistical profile, a population statistical profile, or combination
thereof, to reflect the association between the modified statistical profile and the patient
record stored in the patient record database 2116. In yet another embodiment, the behavioral
calculator 2124 stores the patient behavioral path in the patient record database 2116.
Alternatively, the behavioral calculator 2124 could store the patient behavioral path in the
statistical profiles 2130, another storage medium, or combinations thereof. Examples of
storage mediums include hard drives, flash drives, tape drives, random access memory,
EEPROMs, optical media (CD+/-R, DVD+/-R, Blu-ray, HD-DVD, etc.), or combinations
thereof.

[00123] After the patient behavioral calculator 2124 associates a patient behavioral path with
the patient record (Block 812), the patient behavioral calculator 2124, where applicable, may
optionally define one or more intermediate patient behavioral goals along the patient
behavioral path to achieve the patient behavioral objective (Block 814). In one embodiment,
the intermediate patient behavioral goals are a sequential series of goals, each of which may
be achieved before proceeding to the next subsequent goal. The patient intermediate

behavioral goals may further be based on, or alternatively, independent of, the one or more
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statistical profiles associated with the patient record. Each of the intermediate patient
behavioral goals may be defined along the patient behavioral path, may lay outside the
patient behavioral path, or a combination thereof. For example, a patient may be required to
achieve one goal, such as to stop smoking five cigarettes for a day, before proceeding to the
next goal, such as stop smoking cigarettes completely for the entire day. In one embodiment,
the intermediate patient behavioral goals are calculated to assist the patient in achieving the
patient behavioral objective. In another embodiment, the patient's intermediate behavioral
goals are calculated independently, such that each intermediate behavioral goal is based on
achieving the previous intermediate behavioral goal. The patient behavior calculator 2124
may define a patient behavioral goal as the patient behavioral objective, as an intermediate
patient behavioral goal, or as a combination thereof.

[00124] After the patient behavioral calculator 2124 has defined the one or more patient
behavioral goals.(Block 814), the patient behavioral calculator 2124 then associates the one
or more patient behavioral goals with the patient record (Block 816). In one embodiment, the
patient behavioral calculator 2124 modifies the associated statistical profile to incorporate the
defined one or more patient behavioral goals. In another embodiment, the behavioral
calculator 2124 modifies a statistical profile to reflect the association between the defined
behavioral goals and the patient recofd stored in the patient record database 2116. In yet
another embodiment, the behavioral calculator 2124 stores the defined behavioral goals in a
separate database (not shown) and creates a logical association between the defined
behavioral goals and the patient record stored in the patient record database 2116.

[00125] Referring back to FIG. 6, the patient monitoring processor 2120 ‘may further
determine that a patient statistical profile exists for a patient based on the received patient
identification information (Block 614). When the patient monitoring processor 2120 has
finished processing the patient statistical information for a pre-existing statistical profile, the
. patient monitoring processor 2120 may take a variety of actions, depending on the clinician
2102 input. For example, the patient monitoring system 2108 may prompt the clinician 2102
to select between modifying the patient statistical profile (Block 618) or generating a report
of the patient record (Block 620).  Alternatively, the patient monitoring processor 2120
could prompt the clinician 2102 to select other actions, such as modifying the pre-existing
statistical profiles for one or more patients (Block 622), viewing one or more pre-existing

statistical profiles for one or more patients, (Block 624) editing pre-existing statistical
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profiles for one or more patients (Block 626), or combinations thereof. In yet another
alternative embodiment, the clinician may be able to create another statistical profile (Block
616) for a patient that has a pre-existing statistical profile. In another embodiment, the
variety of actions previously discussed (Blocks 618-626) may be performed if a patient
profile does not exist for the patient associated with the received patient identification
information.

[00126] In providing a report of the patient record associated with a pre-existing patient
statistical profile, the provided report may be based on a predetermined time frame, such as
daily, weekly, monthly, yearly, or combinations thereof. The provided report could also be a
dynamic report based on a selected timeframe chosen by the clinician 2102. In an alternative
embodiment, the clinician 2102 may be able to access a compilation report of all patients that
have similar characteristics, such as, similar objectives, goals, fault tolerances, statistical
profiles, etc. FIG. 25 shows one example of a patient report generated using the patient
monitoring system 2108. FIG. 25 may be produced based on the information in the patient
record database 2116, the statistical profiles 2130, or a combination thereof. In one
embodiment of the patient monitoring system 2108, the clinician 2102, the patient 2104, the
external data source 2106, or a combination thereof, may add comments to the patient record
stored in the patient record database 2116 for later reviewing in a patient report. FIG. 26
shows an exemplary report having comments entered into a patient record using the patient
monitoring system 2108. The clinician 1502 may also generate monthly reports for
individual patients. FIGs. 27-54 show other examples of individual monthly reports for
patients involved in weight surveys. By way of example, FIG. 27 shows that the maximum
survey weight was approximately 191 lbs., that the patient’s weight fluctuated between 186
Ibs. and 190 Ibs, inclusive, and that the minimum survey weight was 184 lbs. Other
individual reports are shown in FIGs. 28-54 and show similar graphical information, or no
graphical information, depending on when the report was generated and the number of
surveys the patient completed. ,

[00127] FIG. 9 illustrates a flowchart depicting the operation of modifying an existing
patient statistical profile according to one embodiment. For example, the clinician may
provide additional information that affects the statistical profile associated with the patient
record of the received patient identification information. As shown in FIG. 9, the statistical

processor 2122 receives the patient statistical information from the patient monitoring
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processor 2120 (Block 902). The statistical processor 2122 may receive the statistical
information from the patient monitoring processor 2122 over a wired link, a wireless link, or
a combination thereof. In one embodiment, the patient monitoring processor 2120 formats
the statistical information in a format understandable by the statistical processor 2122 as was
described above.

[00128] After the statistical prdcessor 2122 has received the patient statistical information
from the patient monitoring processor 2120, the statistical processor 2122 then analyzes the
received patient statistical information (Block 904). For example, the statistical processor
2122 may analyze the received patient statistical information to determine whether the
received patient statistical information is in the correct format. The statistical processor 2122
may also analyze the received patient statistical information to determine whether the patient
statistical information is capable of modifying the patient statistical profile, such as where the
clinician provides information regarding the successfulness of a particular treatment. Other
information affecting the statistical profile may include whether other patients have been
successful in a particular line of treatments or, alternatively, if the particular treatments have
had a high and/or low failure rate.

[00129] After the statistical processor 2122 analyzes the received patient statistical
information, the statistical processor 2122 then determines whether to generate a new
statistical profile (Block 906). If the statistical processor 2122 determines that the provided
patient slalistical information does not affect the previously existing statistical profile, the
statistical processor 2122 may proceed to a finishing state of modifying the statistical profile
(Block 920). In one embodiment, the statistical processor 2122 communicates with the
patient monitoring processor 2120 to inform the patient monitoring processor 2120 that a new
siatistical profile is not needed.

[00130] Alternatively, the statistical processor 2122 may determine that a new statistical
profile is needed. If the statistical processor 2122 makes this determination, the statistical
processor 2122 generates a new statistical profile (Block 908). In one example, the statistical
processor 2122 retains the information from the previously existing statistical profile and
supplements the information of the pre-existing statistical profile with the received patient
statistical information. In another example, the statistical processor 2122 generates a new
statistical profile from the received patient statistical information. In generating the new

statistical profile, the statistical processor 2122 may use the information from the pre-existing
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statistical profile, the received patient statistical information, or a combination thereof. The
statistical processor 2122 may generate a patient statistical profile, a population statistical
profile, or a combination thereof.

[00131] After generating a new statistical profile (Block 908), the statistical processor 2122
then assoc‘iates the generated statistical profile with the patient record associated with the pre-
existing statistical profile (Block 910). The statistical processor 2122 then communicates
with the patient behavioral calculator 2124 to recalculate the patient behavioral path (Block
912) based on the generated statistical profile. For example, the patient behavioral calculator
2124 may calculate a new patient behavioral path that accounts for the success or failure rate
of a particular treatment based on the new statistical profile.

[00132] Following the recalculation of the patient behavioral path, the patient behavioral
calculator 2124 then associates the new patient behavioral path with the patient record (Block
914). After associating the patient behavioral path with the patient record (Block 914), the
patient behavioral calculator 2124 proceeds to redefine the patient behavioral goal(s) (Block
916). The redefining of the patient behavioral goals may account for the recalculated patient
behavioral path, the generated new statistical profile, or combination thereof. The patient
behavioral calculator 2124 then associates the new patient behavioral goals with the patient
record (Block 918). The patient behavioral calculator 2124 then informs the patient
monitoring processor 2120 that the process of modifying a patient statistical profile is
complete (Block 920) and, optionally, that it has finished calculating the behavioral path and
redefining the behavioral goals.

[00133] Referring back to FIG. 1, after the clinician has finished accessing the patient
monitoring system (Block 118), the patient monitoring system 2108 finishes the clinician
session with the clinician (Block 122). In finishing the clinician session, the patient
monitoring processor 2120 may review all of the accessing actions the clinician 2102 has
taken during the accessing session. The patient monitoring processor 2120 could also
provide an option for the clinician 2102 to review all of the previous clinician sessions (if
any), and the actions taken during those previous clinician sessions. The patient monitoring
processor 2120 could also verify the actions taken by the clinician 2102 during the clinician
session and prompt whether the clinician 2102 wants to modify any (or all) of the actions

taken during the clinician session. Once the clinician 2102 indicates that the clinician 2102 is
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satisfied with access session for the patient, the patient monitoring processor 2120 terminates
the session between the clinician 2102 and the patient monitoring system 2108.

[00134] In addition to the access granted to a clinician 2102, a patient 2104, or a surrogate
such as a clinician 2102 acting on behalf of a patient, as was described above, is also capable
of accessing the patient monitoring system 2108. In one embodiment, the patient 2104
communicates with the patient monitoring system 2108 using an IVR interface. In another
embodiment, the patient 2104 communicates with the patient monitoring system 2108 using
an interface designed for Internet access, such as a web page provided by a web site
associated with the system 2108. Other types of interfaces are also possible, such as an
interface using both audible and visual prompts. The patient 2104 proceeds to communicate
with the patient monitoring system 2108 by initiating a communication request (Block 102).
The patient monitoring system 2108 then prompts the patient 2104 to provide user
identification information (Block 104).

[00135] In one embodiment, the patient user identification is a personal identification
number (PIN) associated with the patient record stored in the patient record database 2116.
In another embodiment, the patient user identification is a combination of a username and
password. The user identification information could further include biometric information
associated with the patient record stored in the patient record database 2116. After the patient
2104 provides the user identification information, the patient monitoring system 2108
receives the user identification information (Block 106). The patient monitoring system 2108
receives the user identification information over communication link 2132. The
communication link 2132 could be a packet-switched network, a circuit-switched network, or
a combination thereof. The patient monitoring system 2108 then analyzes the user
identification information (Block 108).

[00136] Analyzing the user identification information provided by the patient may include
accessing the authorized users database 2134 by the information communication processor
2112. The information communication processor 2112 could also access the patient record
database 2116 to determine whether the patient has authority to access the patient monitoring
system 2108 based on the provided user identification information. In an alternative
embodiment, the information communication processor 2112 could access both the
authorized users database 2134 and the patient record database 2116 to determine whether the

patient has access to the patient monitoring system 2108. After the information
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communication processor 2112 has analyzed the patient provided user identification
information (Block 108), the information communication processor 2112 proceeds to the
patient monitoring process (Block 120). When the patient 2104 completes the patient
monitoring process (Block 120), the patient monitoring system 2108 finishes the patient
session with the patient 2104 (Block 122).

[00137] FIG. 10 is a flowchart of one example of a patient accessing the patient monitoring
process (Block 120). The patient monitoring processor 2120 first determines whether a
patient record is available based on the patient provided user identification information
(1002). In one embodiment, the patient monitoring processor 2120 communicates with the
patient enrollment processor 2114 to access the patient record database 2116. The patient
monitoring processor 2120 provides the user identification information to the patient
enrollment processor 2114 for retrieving a patient record from the patient record database
2116 associated with the user identification information. In another embodiment, the patient
monitoring processor 2120 accesses the patient record database 2116 to determine whether a
patient record exists associated with the patient provided identification information. If the
patient monitoring processor 2120 or a patient enrollment processor 2114 determines that a
patient record does not exist for the patient provided user identification information, the
patient monitoring processor 2120 or the patient enrollment processor 2114 communicates
with the information communication processor 2112 to prompt the patient to provide further
patient identificativn information (Block 1004). For example, the patient may have provided
incorrect user identification information and the patient monitoring system 2108 may have
been unable to locate the patient record based on the incorrect patient provided user
identification information. After the information communication processor 2112 has
prompted the patient to provided further user identification information, the patient
monitoring system 2108 then waits for the patient to provide further user identification
information. In one embodiment, the patient monitoring system 2108 disconnects the patient
from the patient monitoring system 2108 after a predetermined amount of time measured in
seconds, minutes, hours, other measurements of time, or combinations thereof. Once the
patient has provided further user identification information, the patient monitoring system
2108 then receives the further user identification information (Block 1006). The patient
monitoring processor 2120 then determines whether a patient record exists in the patient

record database 15 16 based on the further provided user identification information.
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{00138] If the patient monitoring processor 2120 determines that a patient record exists in the
pattent record database 2116 based on the patient provided user identification information,
the patient monitoring processor 2120 then retrieves the patient record from the patient record
database 2116 (Block 1008). Alternatively, or in addition to the information provided from
the patient record, the patient 2104 may provide patient statistical information to the patient
monitoring 2120 for selecting a targeted message to send to the patient 2104. The patient
monitoring processor 2120 then selects a targeted message for the patient (Block 1010). A
targeted message is a message intended to elicit a response from the patient indicating
whether the patient is proceeding along a behavioral path towards achieving a behavioral
objective. For example, the patient monitoring processor 2120 may select a targeted message
based on the patient questionnaire associated with the patient record from the patient
questionnaire database 2118. The patient monitoring processor 2120 may also select a
targeted message based on the behavioral path associated with the patient record. The
selected targeted message could also be based on previous responses to prior targeted
messages sent by the patient monitoring system 2108.

[00139] In one embodiment, the selected targeted message is a question from the associated
questionnaire, such as a message intended to elicit a direct response, such as an affirmative
answer or a negative response, from the patient. For example, the desired behavioral
objecﬁve by the patient may be to wake up earlier in the morning. In this example, the
targeted message is a question, such as "Did you wake up at 6:00 a.m.?” In another example,
the desired behavioral objective by the patient may be to stop smoking. In this example, the
targeted question is a different question, such as "Did you smoke more than five cigarettes
today?" In each example, the targeted message is designed to elicit a response from the
patient. Other questions designed to elicit a response from the patient are also possible.
[00140] In another embodiment, the selected targeted message is a message intended to elicit
an indirect response, such as a change in behavior by the patient. For example, the patient
may be required to communicate with the patient monitoring system 2108 on a regular
schedule to receive a particular positive or negaﬁve message. In this example, the targeted
message is a statement, such as "Thank you for calling today, you are doing a great job!" The
targeted message could also be a negatory statement, such as "You will not smoke today!"
[00141] When the patient monitoring processor 2120 has selected a targeted message, the

patient monitoring processor then communicates the targeted message to the patient 2104
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using the information communication processor 2112 (Block 1012). In one embodiment, the
targeted message communicated to the patient 2104 is an audible message, such as where the
patient 2104 communicates with the information communication processor 2112 using an
IVR interface. In another embodiment, the targeted message communicated to the patient
2104 is a visual message, such as where the patient 2104 communicates with the information
communication processor 2112 using a computer. The targeted message could also be
communicated to the patient 2104 using a combination of audible and visual prompts.

[00142] After communicating the targeted message to the patient 2104 (Block 1012), the
information communication processor 2112 then receives a patient response (Block 1014). In
another embodiment, the information communication processor 2112 analyzes the targeted
message before it is sent to determine whether a response is expected. For example, the
information communication processor 2112 may expect to receive a response from the patient
2104 before sending the targeted message. When the patient response is received by the
information communication processor 2112, the communication processor 2112
communicates the received response to the patient monitoring processor 2120. The patient
monitoring processor 2120 then determines whether a proper patient response was received
(Block 1016). In one embodiment, the patient monitoring processor 2120 has access to
responses that are considered proper based on the selected targeted message. For example, if
the selected targeted message was "Did you smoke more than five cigarettes today?", the
patient monitoring processor 2120 would expect a response in the form of an affirmative or
negative answer, such as "Yes" or "No." However, in this example, if the patient 2104
provides an answer such as "Blue," the patient monitoring processor 2120 would determine
that this was not a proper response. The responses that are considered proper, or in a form
considered proper, may be stored in a database coupled with the patient monitoring system
2108. In another embodiment, the patient response is reviewed by an external actor, such as
a clinician or healthcare provider. If the patient monitoring processor 2120 determines that
the response received from the patient is not a proper response, the patient monitoring
processor 2120 prompts the patient for another response to the selected targeted message
(Block 1018).

{00143} In another embodiment, the patient monitoring processor 2120 may present a survey
comprised of targeted messages as a web page based form that the patient 2104 fills out

entirely and then submits, e.g. all of the responses are submitted in batch to the patient
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monitoring system 2108. Alternatively, or in addition to the use of a web page, the patient
monitoring processor 2120 may present the survey of targeted messages using the IVR
interface. In this embodiment, the patient monitoring processor 2120 analyzes the responses
submitted by the patient 2104 at one time as a group rather than analyzing the responses
individually. The patient monitoring processor 2120 may then proceed, as described above,
in selecting additional targeted messages, surveys, or combinations thereof, for answering by
the patient 2104.

[00144] Once the patient monitoring processor 2120 has determined that a proper patient
response has been received, the patient monitoring processor 2120 then stores the patient's
response (Block 1020). In one embodiment, the patient monitoring processor 2120 stores the
patient response directly in the patient record database 2116. For example, the patient
monitoring processor 2120 could create a logical association between the patient record store
in the patient record database 2116 and the patient response stored in the patient record
database 2116. In another embodiment, the patient monitoring processor 2120 could store
the patient response in the patient record of the patient record database 2116. For example,
the patient monitoring processor 2120 could create a new field representing the patient's
response in the patient record stored in the patient record database 2116. In yet another
embodiment, the patient monitoring processor 2120 could store the patient's response in a
separate database coupled with the patient monitoring processor 2120 and logically
associated with the patient record stored in the patient record database 1560. The separate
database could be part of the same system as the patient monitoring processor 2120, part of a
different system, or a combination thereof.

[00145] The patient monitoring processor 2120 then determines whether to select another
targeted message for the patient (Block 1022). In one embodiment, the patient monitoring
processor 2120 makes this determination based on whether there is a subsequent question
remaining from the patient questionnaire associated with the patient record. For example, the
patient monitoring processor 2120 may select a patient questionnaire for the patient that has a
series of questions, each of which are to be answered sequentially. In another embodiment,
the patient monitoring processor 2120 selects another targeted message based on the received
patient response. For example, the patient monitoring processor 2120 could employ
branching logic that determines a subsequent targeted message to send based on the received

patient response, such as directed by the questionnaire. In yet another embodiment, the
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patient monitoring processor 2120 could select another targeted message based on the
behavioral path associated with the patient record when compared with the received patient
response. For example, the patient monitoring processor 2120 could determine that the
patient is no longer on the behavioral path based on the received patient response, and
therefore select a targeted message designed to steer the patient back towards the patient
behavioral path. The patient monitoring processor 2120 may also utilize a combination of the
patient questionnaire associated with the patient record, the received patient response, and the
patient behavioral path and/or behavioral objective to select another targeted message. If the
patient monitoring processor 2120 determines to select another targeted message (Block
1022), the patient monitoring processor 2120 then selects the next targeted message (Block
1010).

[00146] If the patient monitoring processor 2120 determines not to select another targeted
message, the patient monitoring processor 2120 then ends the patient monitoring session with
the patient (Block 1024). In one embodiment, the patient monitoring processor 2120
communicates with the patient 2104 to inform the patient 2104 that the patient monitoring
session has ended. For example, the patient monitoring processor 2120 or the information
communication processor 2112 could send audible and/or visual prompt to the patient 2104
informing the patient 2104 of the end of the session, depending on the type of interface used.
Where the patient 2104 communicates with the patient monitoring processor 2120 using an
IVR interface, the patient monitoring processor 2120 or the information communication
processor 2112 may send an audible prompt to the patient 2104 alerting the patient 2104 to
the end of the patient monitoring session. Alternatively, where the patient 2104
communicates with the patient monitoring processor 2120 using an Internet interface, such as
a web page, the patient monitoring processor 2120 or the information communication
processor 2112 could send an audible/visual prompt to the patient 2104 allowing the patient
2104 to the end of the patient monitoring session. Other types of communication are also
possible.

[00147] After the patient monitoring system 2108 has ended the patient monitoring session
with the patient 2104 (Block 1024), the patient monitoring processor 2120 then formats and
sends the one or more patient responses to the patient goal analyzer 2126 (Block 1026). For
example, the patient goal analyzer 2126 may expect the patient response to be in a format

different than the format received by the patient monitoring processor 2120. Such formats
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include, but are not limited to, text-files, binary files, comma-delimited files, proprietary
formats, other types of files, or combinations thereof. Where the patient goal analyzer 2126
expects the one or more patient responses in a format different than one or more patient
responses received by the patient monitoring processor 2120, the patient monitoring
processor 2120 performs format conversion on the received one or more patient responses.
[00148] The patient goal analyzer 2126 is configured to analyze the received patient
responses. In one embodiment, the patient goal analyzer 2126 is a programmable processor
that analyzes the patient responses to determine whether the patient is meeting the patient
behavioral goals.

[00149] FIG. 11 depicts a flowchart of analyzing a patient’s response to a targeted message.
In one embodiment, the patient goal analyzer 2126 receives the one or more patient responses
from the patient monitoring processor 2120 (Block 1102). When the patient goal analyzer
2126 has received the one or more patient responses from the patient monitoring processor
2120, the patient goal analyzer 2126 then retrieves the stored patient behavioral goals (Block
1104). Alternatively, the patient goal analyzer 2126 could have retrieved the stored patieﬁt
behavioral goals before receiving the one or more patient responses from the patient
monitoring processor 2120. In one embodiment, the patient goal analyzer 2126 retrieves the
stored patient behavioral goals from the patient record stored in the patient record database
2126. Tn another embodiment, the patient goal analyzer 2126 retrieves the stored patient
behavioral goals from the statistical profile associated with the patient record stored in the
patient record database 2116. In yet another embodiment, the patient goal analyzer 2126
retrieves the stored patient behavioral goals from a patient behavioral goal database. Other
types of retrieval are also possible.

[00150] After the patient goal analyzer 2126 has received both the one or more patient
responses from the patient monitoring processor 2120 and the stored patient behavioral goals,
the patient goal analyzer 2126 then performs an analysis on the one or more patient responses
using the patient behavioral goals (Blopk 1106). In one embodiment, the patient goal
analyzer 2126 compares the received one or more patient responses with the current
behavioral goal. For example, the behavioral objectives could be for the patient to stop
smoking entirely. To achieve that objective, there may be multiple intermediates behavioral
goals, and the current behavioral goal may be to stop smoking four packs of cigarcttes‘é day.

The -‘batient goal analyzer 2126 would been compared to received one or more patient
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responses with the cufrent goal, being stop smoking four packs of cigarettes a day, and then
produce a goal analysis indicating whether the patient is meeting the current behavioral goal.
In another example, the behavioral objective could be for the patient to wake up at six o'clock
in the morning. To achieve that objective, there may be multiple intermediates behavioral
goals, and the current goal in maybe to wake of acts that clock in the morning. The patient
goal analyzer 2126 within compare the received one or more patient responses with the
current goal, being to wake up at nine o'clock in the moming and then produce a goal and
office indicating whether the patient is meeting that current behavioral goal.
[00151] In another embodiment, the patient goal analyzer 2126 compares the received one or
more patient responses with the set of intermediate goals along the behavioral path. For
example, the behavioral objective may be for the patients to stop smoking entirely and there
may be multiple intermediates behavioral goals along the behavioral path, such as to stop
smoking five packs of cigarettes a day, then to stop smoking three packs of cigarettes a day,
then to stop smoking one pack of cigarettes a day, and so forth. In this example, the patient
goal analyzer 2126 would compare the received one or more responses with the set of
intermediate goals to determine whether the patient is on a forward path in meeting those
goals. If the received one or more patient responses indicate that the patient has smoked six
packs of cigarettes for the day, the patient goal analyzer 2126 would indicate that the patient
is no longer on a forward path to meeting the intermediate behavioral goals. In contrast, if
the received one or more patient responses indicate that the patient has smoked to this packs
of cigarettes for the day, the patient goal analyzer 2126 would indicate that the patient is on a
forward path to meeting the intermediate behavioral goals.
[00152] In yet another embodiment, the patient goal analyzer 2126 compares the received
one or more patient responses with the behavioral path associated with the patient. For
example, the behavioral path may indicate a particular threshold which is considered
acceptable to the patient monitoring system 2108. If the received one or more patient
responses indicate that the patient is no longer on a net positive progress along the behavioral
path the patient goal analyzer 2126 would indicate the failure in the net positive progress.
[00153] In yet a further embodiment, the patient goal analyzer 2126 compares the received
one or more patient responses with the previously stored one or more patient responses with
" the stored patient behavioral goals. For example, the patient goal analyzer 2126 may account

for the histofy of all the received one or more patient responses, including, or excluding, the
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current received one or more patient responses, and based on this history could determine
whether the patient has been making progress towards achieving a behavioral goal and/or the
behavioral objective. The patient goal analyzer 2126 could also assign priorities to different
patient behavioral goals and indicates based on those priorities whether the patient is making
progress towards achieving the patient behavioral objective.

[00154] After the patient goal analyzer 2126 has analyzed the one and more patient
responses, the patient goal analyzer 2126 then communicates with the patient monitoring
processor 2120 to determine whether to initiate the failure prevention mechanism 2128 of the
patient monitoring system 2108 (Block 1108). The decision to initiate the failure prevention
mechanism (Block 1108) may occur concurrently or subsequent to the patient goal analyzer
2126 sending an analysis of the received one or more patient responses to the statistical
processor 2122 (Block 1112). If the patient goal analyzer 2126 determines that the received
one or more patient responses indicates that the failure prevention mechanism should be
initiated, the patient goal analyzer 2126 communicates with the patient monitoring processor
2120 to initiate the failure prevention mechanism (Block 1110) (See FIG. 13). In one
embodiment, the decision to initiate the failure prevention mechanism is based on whether
the patient has achieved the current behavioral goal. For example, if the current behavioral
goal is to stop smoking four- packs of cigarettes a day and the received one or more patient
responses indicates that the patient has in fact smoked five packs of cigarettes for the day, the
patient goal analyzer 2126 would then inform the patient monitoring processor 2120 to
initiate the failure prevention mechanism 2128. -

[00155] In another embodiment, the decision to initiate the failure prevention mechanism
2128 is based on the number of times the patient has failed to meet the current behavioral
goal. For example, the patient goal analyzer 2126 may determine that the number of times a
patient can fail a current behavioral goal is four times. If the received one or more patient
responses indicates that the patients has failed to meet the current behavioral goal more than
four times, the patient goal analyzer 2126 would then inform the patient monitoring processor
2120 to initiate the failure prevention mechanism 2128.

[00156] In yet another embodiment, the decision to initiate the failure prevention mechanism
2128 is based on whether that the patient has made net progress towards achieving the patient
behavioral objective along the behavioral path. For example, if the received one or more

patient responses indicate that the patient has not made progress or has made negative
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progress along the patient behavioral path, the patient goal analyzer 2126 would inform the
patient monitoring processor 2120 to initiate the failure prevention mechanism 2128. Where
the decision to initiate the failure prevention mechanism is based on a patient making net
progress along the patient behavioral path, the patient goal analyzer 2126 could also account
for the time elapsed between the last time the patient had net positive progress and the
patient's current progress. Other factors the patient goal analyzer 2126 could consider include
net failure, the different priorities assigned to the behavioral goals, the amount of time the
patient has been on the behavioral path towards achieving the behavioral objective, or other
combinations of factors.

[00157] When the patient goal analyzer 2126 has finished analyzing the received one or
more patient responses, the patient goal analyzer 2126 sends the analysis to the statistical
processor 2122. FIG. 12 is a flowchart depicting the operations of modifying a statistical
profile of the disclosed patient monitoring system according to one embodiment. As shown
in FIG. 12, the statistical processor 2122 receives the patient goal analysis from the patient
goal analyzer 2126 (Block 1202). The statistical processor 2122 then analyzes the received
patient goal analyses (Block 1204). In one embodiment, the statistical processor 2122
analyzes the patient goal analysis to determine whether a selected targeted message elicited a
response that indicated progress tdwards a behavioral goal. For example, if the selected
targeted message was "Did you smoke four packs of cigarettes today?", and the goal analysis
indicated that the patient had not achieved a particular goal based on this selected targeted
message, the statistical processor 2122 would note that the selected targeted message did not
help the patient achieve a particular goal. In another example, if the selected targeted
message was "You need to stop smoking or you will die!", and the patient goal analysis
indicated that the patient had achieved a particular goal based on the selected targeted
message, the statistical processor 2122 would indicate that this selected targeted message was
helpful for the patient in the achieving a particular goal. In another embodiment, the
statistical processor 2122 analyzes the patient goal analysis and the patient record stored in
the patient records database 2116. For example, the statistical processor 2122 may analyze
the patient’s demographic information and compare that with the patient goal analysis to
determine whether a selected targeted message or a particular method of treatment is helping
that patient meet his/her behavioral goals for that patient in that demographic. In one

.example, the statistical processor 2122 may analyze the patient's age, and based on that
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patient's age in conjunction with} the received patient goal analysis the statistical processor
2122 may determine whether a selected targeted message is helping a patient of that age
achieve a patient behavioral goal. Other demographic, health history and physical exam
information may include the patient's nationality, the patient's birthplace, the patient height,
diabetes status, the patient's weight, and other such information. In yet a further embodiment,
the statistical processor 2122 analyzes health related information of the patient, such as prior
medical history, nutritional diet, and physical fitness, with the patient goal analysis to
determine whether a selected targeted message or a particular treatment is beneficial in
helping the patient achieve the patient's behavioral goal and/or the patient's behavioral
objective.

[00158] After analyzing the received patient goal analysis (Block 1204), the statistical
proceSS(;r 2122 then determines whether to adjust/modify the statistical profile associated
with the patient (Block 1206). In one embodiment, the statistical processor 2122 modifies the
statistical profile associated with the patient where the analysis indicates that the patient is
meeting a particular behavioral goal. For example, the statistical processor 2122 may modify
the statistical profile to indicate that a selected targeted message helps a patient achieve a
patient behavioral goal. In another example, the statistical processor 2122 modifies the
statistical profile to indicate that a selected targeted message does not help a patient achieve
the patient behavioral goal. In another embodiment, the statistical processor 2122 adjusts the
statistical profile to include further information that may not have been previously present
when the statistical profile was initially created. For example, the statistical processor 2122
may add further information that was not previously accounted for. In one embodiment the
statistical processor may add new information reflecting changes to particular data over time
acquired through analysis of the patient record database entries for similar patients or for the
current patient. For example, through the use of statistical process controls, the statistical
processor may update associated population statistical profiles and/or patient statistical
profiles associated with one or more patients based on responses to targeted messages,
surveys, additional input from the clinician 2102, patient 2104, or external data source 2106,
through information requested by the patient monitoring system 2108, or combinations
thereof. _

" [00159] In another embodiment the statistical processor may have updated the statistical

profiles related to the current patient.  Statistical processor 2122 could also remove
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information that the statistical processor 2122 determines is superfluous or detrimental for the
patient. The statistical processor 2122 could determine that the statistical profile associated
 with the patient should only contain information that helps a patient achieve a patient goal.
Alternatively, the statistical processor 2122 may also determine that the statistical profile
should contain information about both the failures and successes for the patient in achieving a
patient behavioral goal.

[00160] The statistical profile could also reflect the treatments and/or the selected targeted
message that are beneficial in achieving a patient behavioral objective. The modifications to
the statistical profile may also reflect the treatment analysis or the selected targeted message
that are detrimental in achieving a patient behavioral objective. Furthermore, the statistical
processor 2122 may also modify the statistical profile based on demographic or condition for
a particular group of patients. For example, if the patient monitoring system 2108 is
monitoring several patients, the statistical processor 2122 may determine that a particular
exercise is more beneficial than a comparative exercise based on response received for those
particular patients. The statistical processor 2122 may tilen incorporate this knowledge into
future questions or questionnaires to prompt other monitored or future patients.

[00161] In adjusting/modifying the statistical profile associated with the patient, the
statistical processor 2122 may generate a new statistical profile for the patient based on the
analysis of the patient goal analysis (Block 1208). Generating a new statistical ﬁroﬁle may
include retaining the old statistical profile, supplementing the old statistical profile, removing
the old statistical profile, or a combination thereof. After generating a new statistical profile
(Block 1208), the statistical processor 2122 associates the generated statistical profile with
the patient record of the received patient goal and analysis (Block 1210). The statistical
processor 2122 then communicates with the patient behavioral calculator 2124 to recalculate
the patient behavioral path (Block 1212). Alternatively, the patient behavioral calculator
2124 may determine not to recalculate the patient behavioral path based on the generated
statistical profile. The patient behavioral calculator 2124 then proceeds to associate the
patient behavioral path with the patient record (Block 1214) and to redefine the patient
behavioral goals (Block 1216). The patient behavioral calculator 2124 then associates the
patient behavioral goals with the patient record for the received patient goal analysis (Block
1218).
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[00162] After determining whether to adjust/modify the statistical profile associated with the
received patient goal analysis (Block 1206), the statistical processor 2122 then determines
whether to modify the selected targeted message(s) or select one or more different messages
sent to the patient (Block 1220). In an alternative embodiment, the clinician 2102 could
instruct the statistical processor 2122 to modify the selected target message(s), or to select
one or more diﬁ"erent messages. In one embodiment, the statistical processor 2122 analyzes
the targeted message(s) sent to the patient based on the received patient goal analysis and
modifies a selected targeted message (Block 1222), if necessary. For example, if the selected
targeted message sent to the patient was "Keep up the great job!", and the analysis of the
patient goal analysis indicated that this selected targeted message did not help the patient
achieve the patient behavioral goal and/or the patient behavioral objective, the statistical
processor 2122 may modify the selected targeted message from "Keep up the great joE!" to "I
am very disappointed in you."

{00163] In another embodiment, the statistical processor 2122 also modifies the type and/or
tone of the selected targeted message sent to the patient. For example, if the selected targeted
message sent to the patient was "Did you smoke four packs of cigarettes today?", and the
analysis of the patient goal analysis indicated that this selected targeted message did not help
the patient achieve a patient behavioral goal analysis or the patient behavioral objective, the
statistical processor 2122 may modify the selected targeted message from "Did you smoke
four packs of cigarettes today?" to "You need to stop smoking four packs of cigarettes!"
[00164] In yet another embodiment, the statistical processor 2122 modifies future targeted
messages for the patient. For example, if the statistical processor 2122 determines that a type
of targeted message, such as a positive reinforcement targeted message, is not helping the
patient to achieve a patient behavioral goal and/or a patient behavioral objective, the
statistical processor 2122 may change future targeted messages to negative reinforcement
targeted messages. Other types of modifications to future targeted messages include
modifying the quantity mentioned in the targeted message, modifying the subject of the
targeted message, or of the targeted message.

[00165] In yet a further embodiment, the statistical processor 2122 modifies the targeted
messages where the statistical processor 2122 decides to adjust/modify the statistical profile
associated with the patient record. For example, a newly generated statistical profile based

on adjustments and/or modifications by the statistical processor 2122 may require a new set,

56



WO 2008/067225 PCT/US2007/085334

or a different set, of targeted messages for the patient. Once the statistical processor 2122 has
finished modifying the targeted messages 1222, the statistical processor 2122 then finishes
processing the patient goal analysis (Block 1224). For example, the statistical processor 2122
may inform the patient monitoring processor that it has finished processing the patient goal
analysis.
[00166] Referring to FIG. 13 is a flowchart for activating a failure prevention mechanism -
2128 of the patient monitoring system 2108. The failure prevention mechanism 2128 of the
patient monitoring system 2108 is a mechanism designed to prevent a patient from failing to
achieve a behavioral objective and/or a particular behavioral goal along the behavioral path to
the behavioral objective. In one embodiment, the failure prevention mechanism 2128 is a
human alert system (See FIG. 23A). In another embodiment, the failure prevention
mechanism 2128 is a failure prevention database (See FIG. 23B). According to the
embodiment shown in FIG. 13, the patient monitoring processor 2120 receives notification to
initiate the failure prevention mechanism 2128 (Block 1302). For example, the patient
monitoring processor 2120 may receive a notification to initiate the failure prevention
mechanism 2128 from the patient goal analyzer 2126. Aﬁér receiving a notification to
initiate the failure prevention mechanism 2128 (Block 1302), the patient monitoring
processor 2128 then selects a failure prevention mechanism 2128 (Block 1304).
[00167] In one embodiment, the patient monitoring processor 2120 selects both the human
alert system and the failure prevention database. In another embodiment, the patient
monitoring processor 2120 selects the failure prevention mechanism 2128 based on
predefined criteria. The predefined criteria includes factors such as the number of times the
patient has failed to meet a behavioral goal, the total number of times the patient has failed to
meet a behavioral goal, the severity of failing to meet a behavioral goal, whether the patients
is no longer on the behavioral path, or a combination thereof. Other factors may also account
for the demographic of the patient, the patient's history in achieving a behavioral objective,
whether the patient record indicates a patient preference for a particular failure prevention
mechanism 2128, or whether the patient requires human intervention.
[00168] The clinician 2102, in establishing the patient record, may also indicate whether the
patient monitoring processor 2120 selects the human alert system or the failure prevention
- database as the failure prevention mechanism 2128. Once the patient monitoring processor

2120 has selected a failure prevention mechanism 2128, the patient monitoring processor
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2120 then activates that failure prevention mechanism 2128. If the patient monitoring
processor 2120 decides that human intervention is required, the patient monitoring processor
2120 then activates the human alert system as the failure prevention mechanism 2128 (Block
1306) (See above with reference to FIG. 23A). If the patient monitoring processor 2120
decides to send a failure prevention message, the patient monitoring processor 2120 then
activates the failure prevention database as the failure prevention mechanism 2128 (Block
1308) (See above with reference to FIG. 23B).

[00169] After the patient monitoring processor 2120 has activated the failure prevention
database (Block 1308), the patient monitoring processor 2120 then chooses a failure
prevention message from the failure prevention database (Block 1310). In an alternative
embodiment, a separate failure prevention processor communicates with the patient
monitoring processor 2120 to choose a failure prevention message from the failure prevention
database. In one embodiment, choosing a failure prevention message from the failure
prevention database is based on the severity of the patient in failing to achieve a particular
behavioral goal and/or a behavioral objective. For example, if the patient goal analyzer 2126
communicates to the patient monitoring processor 2120 that the patient failed to achieve a
particularly significant behavioral goal, the patient monitoring processor 2120 would then
select a failure prevention message that communicates this severity, such as "You missed a
really important goal and you need to continue in working towards that goal." In another
embodiment, choosing a failure prevention message from the failure prevention database is
based on the number of times a patient has failed to achieve a particular goal and/or a
behavioral objective. For example, the failure prevention messages stored in. the failure
prevention database may be rated in severity and the rating may correspond to the number of
times at patient has failed to meet a goal. In yet another embodiment, choosing a failure
prevention message from the failure prevention database is sequentially based such that each
failure prevention message is guaranteed to be sent at least once to the patient depending on
the number of failures by the patient.

[00170} Before the failure prevention is sent, the patient monitoring processor 2120, or other
failure prevention processor, determines whether to modify the failure prevention message
(Block 1312). In one embodiment, the failure prevention messages are purposely generic but
are tailored to the unique demographics of the patient before sending. In another

embodiment, the failure prevention messages are modified to correspond to the severity of
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the failure by the patient in failing to achieve a behavioral goal and/or behavioral objective.
The meodifications to the failure prevention message could also be based on a temporal basis,
such as adding or removing words that reflect the day, week, or month on which the failure
prevention message was sent. Modifications to the failure prevention message may include,
but are not limited to, additions, deletions, edits, insertions, or other modifying actions. The
failure prevention message could also be modified to reflect personal information of the
patient, such as the patient's name, home address, prior medical history, other personal
information, or combination thereof. Once the patient monitoring processor 2120 has
determined to modify a failure prevention message, the failure prevention message is then
modified (Block 1314).

[00171] After a determination has been made as to whether to modify a failure prevention
message (Block 1312), the patient monitoring system 2108 sends the failure prevention -
message (Block 1316). In one embodiment, the failure prevention message is an audible
message sent to the patient 2104 over communication link 2132. For example, where the
patient 2104 communicates with the patient monitoring system 2108 using an IVR interface,
the failure prevention message would be sends as an audible message to the patient 2104, In
another embodiment, the failure prevention message is an audible and/or visual message sent
to the patient 2104 over communication link 2132 such as where the patient 2104
communicates with the patient monitoring system 2108 using an interface designed for the
Internet, such as a web page of a web site. In yet another embodiment, the failure prevention
message is sent to the patient after the patient has finished the patient monitoring session with
the patient monitoring system 2108. The:failure prevention message could also be sent while
the patient is communicating with the patient monitoring system 2108. The patient 2104 may
also have the option of selecting when to receive the failure prevention message.

[00172] FIG. 14 is a flowchart of one embodiment of evaluating patient input using a
statistical processor. The information communication processor 2112 communicates the
survey to the patient 2104 according to the patient statistical profile 2130 (Block 1402) and
receives the patient response to the survey (Block 1404). The survey communicated to the
patient 2104 may contain one or more patient questionnaires associated with the patient
record of the patient 2104. After receiving the patient response to the survey (Block 1404),
the statistical processor 2122 receives a request from the patient monitoring processor 2120

to initiate a longitudinal cohort analysis (Block 1406). The statistical processor 2122 queries
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the patient monitoring processor 2120 to determine whether this is the first survey data for
the patient 2104 using the current patient statistical profile 2130 (Block 1408). If this is the
first survey, the statistical processor 2122 requests data from the patient record database 2116
(Block 1410) and from the patient statistical profile 2130 (Block 1412). The statistical
processor uses input from patient record database 2116, the patient statistical profile 2130, or
a combination thereof, to perform a cross-sectional baseline analysis (Block 1414), as
explained below with reference to FIG. 15. In an alternative embodiment, a baseline analysis
is performed (Block 1414) after any subsequent survey. After a baseline analysis has been
performed (Block 1414), a longitudinal cohort analysis is then performed (Block 1416), as
explained below with reference to FIG. 16. In an alternative embodiment, the longitudinal
cohort analysis is performed if the survey communicated to the patient is not the first survey.
After completing the longitudinal cohort analysis (Block 1416), survey results are assimilated
into the patient record database 2116 (Block 1418).

[00173] In one embodiment, the patient monitoring processor 2120 directs the information
communication processor 2112 to communicate a survey to the patient 2104 and receive the
patient responses (Block 1404). The patient monitoring processor 2120 may then store the
results in the patient record database 2116. The patient monitoring processor 2120 then
requests the statistical processor 2122 to initiate the longitudinal cohort analysis (Block
1406). In an alternative embodiment, the clinician 2102, the patient 2104, the external data
source 2106, or a combination thereof, instructs the statistical processor 2122 to initiate the
longitudinal cohort analysis (Block 1406).

[00174] In one embodiment, the appropriate cohott set includes all subjects who share one or
more characteristics that are related to either possible patient behavioral interventions or to
desirable outcomes. In an alternative embodiment, the appropriate cohort set includes only a
subset of patients who share one or more characteristics that are related to either possible
patient behavioral interventions or to desirable outcomes. The appropriate cohort set is then
stored in the statistical profile of the patient. In one embodiment the appropriate cohort may
be identified by the system automatically based on the outcome of interest, treatment options,
and the associated statistical profile. In another embodiment the appropriate cohort may be
entered by the clinician 2102 directly, received from an external data source 2106, ass1gned a

default value by the system 2108, or a combination thereof,
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[00175] If the current survey is the first survey for the current patient, the statistical
processor 2122 requests patient data from the patient monitoring processor 2120 for both the
current patient and the appropriate cohort of patients, which abstracts the appropriate data
from the patient record database 2116, reformats the data if necessary and forwards it to the
statistical processor 2122. The statistical processor 2122 then performs a cross-sectional
baseline analysis (Block 114) to determine whether the patient statistical profile should be
changed, whether the appropriate cohort set should be changed and whether the patient
behavioral goals should be recalculated.

[00176] FIG. 15 is a flowchart depicting operation of the statistical processor 2122
performing a cross-sectional baseline analysis according to one embodiment. In one
embodiment, the input from the patient record database 2116 is analyzed (Block 1502) to
automatically determine the appropriate cohort or sub-population for the current patient based
on predictors of clinical and behavioral outcomes associated with the outcomes (Block 1506).
In an alternate enibodiment, these predictors are contained in the statistical profile 2130 for
the current patient. In a further embodiment, these predictors are stored in the patent record
database 2116. For example, if the desired outcome is related to a combination of lipid value
goals, the characteristics identifying the cohort would include sex, diabetic status and statin
usage as well as other predictors. A statistical profile of the cohort is then generated (Block
1506). This profile contains descriptions of the distributions of medical and behavioral
outcome measures, including but not limited to, mean, standard deviation and percentiles of
those distributions after appropriate transformations for continuous measures and percentages
by category for categorical outcomes.

[00177] Input from the individual patient record is analyzed (Block 1508) and is profiled
against the cohort profile (Block 1510). In one embodiment, the profile is limited to those
predictors that are available for the current patient. In another embodiment, an imputation
method, such as a model-based imputation, hot deck imputation, imputation to the mean or
median or multiple imputations, are used to imputé values that are missing in the current
patient record.

[00178] Profiling may involve one or more medical or behavioral outcome measures, which
in turn may be either continuous or categorical. Profiling, in one embodiment, may treat each
outcome individually while another may treat them as a single multivariate outcome. For

example, diabetes status may treated alone, but systolic and diastolic blood pressure may be
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treated as a single two-dimensional outcome. Continuous outcomes might be profiled using
predictive modeling, including but not limited to methods such as generalized linear models,
generalized mixed effects models, generalized estimating equations, time series models, tree-
structured regression, Bayesian models, nearest neighbor methods, clustering or scaling
algorithms or neural networks. Categorical models might be profiled using some of the same
methods mentioned for continuous outcomes where appropriate, but might also include other
techniques, including but not limited to discriminate analysis, Bayesian classifiers and tree-
structured classifiers.

[00179] Individual baseline outcomes are then calculated (Block 1512). In one embodiment,
these are calculated based on the predictive relationships determined when generating the
statistical profile of the cohort (Block 1506). In another embodiment, these are calculated
based on statistical profiles of patients derived from relevant literature. A third embodiment
uses predictive relationships on advice solicited from an expert panel. Another embodiment
combines the two or more approaches depending upon the nature of the outcomes and the
strength of the evidence in the literature, expert panel or patient record database. Hence, the
contribution of the patient record database grows with the number of subjects captured in it.
Techniques for determining combining propertions may include, but are not limited fo, fixed
proportions, proportions based upon an information measure, any now known or later
developed technique, or combination thereof. In one embodiment, the baseline outcome is a
single number or category for each outcome measure. In another embodiment, the outcomes
are probability distributions for each outcome measure, whether continuous, categorical,
multivariate, or combination thereof.

[00180] Individual predicted intervention outcomes are then calculated (Block 1514). These
are similar to the baseline outcomes, except that the impact of the intervention is factored into
the calculation. These outcomes may be calculated individually for each medical and
behavioral outcome or may be calculated jointly, as a single multivariate outcome. In one,
embodiment this involves fitting new models as in calculating the individual baseline
outcome (Block 1512), but restricting the cohort to subjects who complied with the planned
intervention. In another embodiment, this involves including predictors that track with the
active intervention. For subjects in the cohort that are missing information on interventions
or compliance, models might include imputation, multiple imputation, or combinations

thereof. As with individual baseline outcomes, predicted intervention outcomes may be a -
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single number or may be probability distributions, indicating the likelihood of a variety of
outcoies. ,

[00181] After calculating the predicted intervention outcome -(Block 1514), the predicted
difference between the baseline predicted outcome and the intervention predicted outcome is
calculated (Block 1516). This difference may be calculated as a difference in value for a
~ numerical measure, a difference in category, as a probability distribution for a difference in
numerical or categorical outcome, or a combination thereof. In one embodiment, the
difference is a single number derived from the difference of the individual baseline outcome
and the predicted intervention outcome. In another embodiment, the difference is modeled
directly. For example, a mixed effect model may be used to estimate the difference in rate of
change over time resulting from an intervention. In another embodiment, a Bayesian
predictive model is used to estimate the probability distribution of values over time based on
the presence or absence of an intervention. In yet another embodiment, a Markov model is
used to predict probabilities of a variety of possible outcome classes as a function of time and
other predictors.

[00182] Baseline and predicted intervention fault tolerances are then calculated (Block
1518). In one embodiment, fault tolerances are derived from predictive models using model-
based estimates of variability. In another embodiment, bootstrap analyses is used to estimate
variability of estimates based on the cohort. In another embodiment, jackknife or split
sample techniques (such as using a training and test sample approach) are used to estimate
variability. Another embodiment uses a combination of some or all of the above approaches.
[00183] The baseline outcome, intervention outcome and fault tolerance limits are then
stored in the individual patient record (Block 1520). The statistical processor communicates
the requested results to the patient monitoring processor 2120, which then stores the
information in the patient record database 2116.

[00184] FIG. 16 is a flowchart depicting operation of the statistical processor 2122
performing a longitudinal cohort analysis according to one embodiment. The longitudinal
cohort analysis begins by assessing the interval outcome of the patient based on the survey
data (Block 1602). The fault tolerance limits are retrieved from the patient record (Block .
1604), and these are compared with the interval outcome (Block 1606). The comparison of -
the interval outcome with the fault tolerance detérmines whether the fault limit has been

crossed (Block 1608). If a fault limit has been crossed, then an intervention is triggered
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(Block 1612), and the interval outcome is stored in the patient record database 2116 (Block
1610). If a fault limit is not crossed, the interval outcome is stored in the patient record
database 2116 (Block 1614), and an assessment occurs to determine whether the predicted
intervention outcome has been reached (Block 1616). If the outcome has been reached, the
patient survey process is completed (Block 1618). For example, if the predicted intervention
outcome is to stop a patient from smoking and the statistical processor 2122, or other
processor, determines that the patient has reached this predicted intervention outcome based
on the patient’s responses to the one or more surveys presented, the statistical processor 2122,
or other processor, discontinues presenting surveys to the patient.

[00185] If the predicted intervention outcome has not been reached, such as where the
statistical processor 2122 determines that the patient is continuing to smoke, the interval
outcome is assessed to determine if one of the statistical thresholds has been met (Block
1620). For example, if the statistical threshold is that the patient is to reduce smoking down
to five cigarettes a day, and the statistical processor 2122, or other processor, determines that
the patient has reduced smoking down to 3 cigarettes day, the statistical processor 2122, or
other processor, will determine that the statistical threshold has been met. As another
example, a statistical threshold may be that the patient is to reach the predicted intervention
outcome of not smoking within four sessions with the patient monitoring system 2108. If a
threshold has been met, such as where the statistical processor 2122, or other processor, has
determined that the patient is at his or her fifth session, a cross-section analysis based on the
current interval outcome is calculated (Block 1622), and the statistical threshold is reset
(Block 1624). The next survey may then be selected irrespective of whether the statistical
threshold was met (Block 1626). In this fashion, a patient may proceed towards the predicted
intervention outcome until the statistical processor 2122, or other processor, determines that
the patient has met the predicted intervention outcome.
.[00186] The comparison of the interval outcome with fault tolerance limits (Block 1606)
may occur in a variety of ways. In one embodiment, the comparison is a simple comparison
of a final value to a higher and lower boundary. In another embodiment, the comparison of
the interval outcome with the fault tolerance limits stored in the patient record database 2116
follow process control guidelines, where various rules related to observations falling a certain
distarice above or below the mean result in a triggering event. In another embodiment, fault

 tolerance limits are related to stopping boundaries, such as O'Brien-Fleming boundaries or
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Pocock-boundaries, as those are used in clinical trials based upon spending functions. In
another embodiment, the comparison is Bayesian model-based, with updated posterior
distributions crossing a distributional tolerance limit.

[00187] The comparison of the interval outcome to the intervention outcome (Block 1616)
may occur similar to the comparison with tolerance limits (Block 1606). Alternatively, the
comparison may involve the comparison of the most recent value in the interval with a value
indicating success. The comparison of the interval outcome with the statistical threshold
(Block 1620) may also occur similar to the comparison with the fault tolerance limits (Block
1606).

[00188] If a statistical threshold is met without reaching the intervention outcome, the
behavioral goal is adjusted (Block 1622). FIG. 17 is a flowchart depicting operation of the
statistical processor 2122 performing a cross-sectional analysis using calculated interval
outcomes to adjust the behavioral objective according to one embodiment. The statistical
processor 2122 first receives the calculated interval outcomes (Block 1702) and input from
the patient record database 2116 relating to the interval outcomes (Block 1704). It is possible
that the information stored in the patient record database 2116 will have changed since the
previous cross-section baseline analysis. The statistical processor 2122 then uses the
information from the patient record database 2116 and the calculated interval outcomes to
calculate new fault limit values (Block 1606). In one embodiment, new fault limits are
calculated using Bayesian averaging of a variability estimate from the patient record database
2116 together with an estimate derived from the interval outcome. In another embodiment,
the new fault limits are based on a variability estimate derived from the interval outcome
alone. The new fault limits are then in either the patient record database 21 16, the patient
statistical profiles 2130, or a combination thereof.

{00189] Referring back to FIG. 14, the assimilation of survey results into the patient record
database 2116 (Block 1418) may occur in a variety of ways depending upon the type of
survey data. For example, if data is received from an external data source 2106, such as a
remote blood sugar monitor, this information may be stored directly in the patient record
database 2116. If data is received from a an external data source 2106, derivative measures
may also be calculated and stored. For example, a remote blood pressure monitor may report
systolic and "diastolic blood pressure, with pulse pressure calculated from these two and

stored along with them. - AAltematively, if data is received in the form of responses to a
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questionnaire, the raw responses, normalized responses, transformed responses, or scales and
subscales, or combinations thereof may be stored in the patient record database 2116. The
choice of assimilation method will vary from one embodiment to another and depend upon
the type of data collected.

[00190] FIG. 18 is a graphical illustration of one embodiment of the patient statistical
profiles 1930 showing the time 1812 of a patient in moving from a baseline set of cohorts
1804 to a another set of cohorts 1806 associated with a predicted intervention outcome profile
1810. As explained above with reference to FIG. 15, when an enrolled patient answers the
first survey, the statistical processor 2122 determines the baseline cohort set 1804 and
profiles the patient provided responses to the first survey against the baseline cohort set 1804
to determine a baseline patient statistical profile 1808. Alternatively, or in addition to the
answers provided by the patient 2104 in answering the first survey, the statistical processor
2122 may use previously provided information, such as from information stored in the patient
record database 2116, to determine a baseline cohort set 1804 and a baseline patient statistical
profile 1808. In another embodiment, the statistical processor 2122 may use statistical
information provided by the clinician 2102, the patient 2104, or an external data source 2106,
or combinations thereof, to determine the baseline cohort set 1804 and the baseline statistical
profile 1808.

[00191] The statistical processor 2122 then calculates the predicted intervention outcome
profile 1810. The statistical processor 2122 then calculates the difference between the
baseline patient statistical profile 1808 and the predicted intervention outcome profile 1810.
Based on the difference between the baseline patient statistical profile 1808 and the predicted
intervention outcome profile 1810, the statistical processor 2122 is able to calculate a patient
behavioral path to help the patient 2104 achieve the predicted intervention outcome profile
1810 and the set of patients 1806 associated with the predicted intervention outcome profile
1810.

[00192] FIG. 19 is a diagram of one embodiment of a patient behavioral path 1902. As
described above with reference to FIG. 15, when the patient 2104 completes a first survey,
the statistical processor 2122 calculates a baseline outcome 1906 based on the patient
responses to that first survey. The statistical processor 2122 then calculates a patient
behavioral path 1902 and a predicted intervention outcome 1912. Using the population

cohort set, the statistical processor 2122 then calculates fault tolerance limits 1904 between
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the baseline outcome 1906 and the predicted intervention outcome 1912. As the patient 2104
completes each survey, the statistical processor 2122 calculates an interval outcome 1908 and
compares the intefval outcome 1908 with the fault tolerance limits 1904. Where the
statistical processor 2122 calculates an interval outcome 1910 outside the fault tolerance
limits 1904, the statistical processor 2122 triggers the failure prevention mechanism 2128.
As the patient 2104 completes surveys, the statistical processor 2122 may re-calculate the
fault tolerance limits 1904 based on the responses provided by the patient to those surveys.
As shown in the embodiment of FIG. 19, the fault tolerance limits 1904 decrease as the
statistical processor 2122 calculates each subsequent interval outcome 1908. Alternatively,
the fault tolerance limits 1904 may also increase, or otherwise vary, as the patient 2104
answers each survey. The alterations in the fault tolerance limits 1904 encourage the patient
2104 to proceed along the patient behavioral path 1902 until the patient reaches the predicted
intervention outcome 1912,

[00193] FIG. 20 is a flowchart depicting the operation of contacting a patient when the
patient fails to contact the patient monitoring system, according to one embodiment. In one
embodiment, a patient associated with the patient monitoring system 2108 has a schedule that
the patient is expected to adhere to while the patient is being monitored. For example, the
patient may be expected to contact the patient monitoring system 2108 on a weekly basis.
Each time the patient contacts the patient monitoring system 2108, the patient monitoring
system 2108 resets the patient session schedule (Block 2002). The patient may contact the
patient monitoring system 2108 according to schedule, ahead of the schedule, behind
schedule, or combinations thereof. Where the patient contacts the patient monitoring system
2108 ahead of schedule, the patient monitoring system 2108 adjusts the patient contact
schedule accordingly, such as by moving each subsequent scheduled contact period ahead
proportionally.

[00194] As an example, suppose that the patient schedule starts on a Monday such that the
patient monitoring system 2108 expects the patient to contact the patient monitoring system
2108 every Monday. After the patient monitoring system 2108 has reset the patient session
schedule (Block 2002), the patient monitoring system 2108 then waits for the patient to
initialize a patient session (Block 2004). In this example, the patient monitoring system 2108
checks whether it is to expect the patient to contact it. If the patient monitoring system 2108

expects the patient to contact it, the patient monitoring system 2108 then determines whether
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the patient has, in fact, initialized the patient session (Block 2006). If the patient initialized
the patient session with the patient monitoring system 2108, the patient monitoring system
2108 then resets the patient schedule (Block 2002).

[00195] However, if the patient did not initialize a patient session, the patient monitoring
system 2108 then decrements a patient session timer (Block 2008). In one embodiment, the
patient session timer is a timer that extends to the patient a grace period before the patient
monitoring system contacts the patient. In the example where the patient is expected to
contact the patierit monitoring system 2108 every Monday, the patient session timér may
allow the patient a four-day grace period before contacting the patient. For example, if the
patient was expected to contact the patient monitoring system 2108 on a Monday, but failed
to contact the patient monitoring system 2108 and the day is now Tuesday, the patient
monitoring system 2108 will decrement the patient session timer by one day. The patient
session timer may be measured in other time incréments such as seconds, minutes, and hours,
weeks, months, or even years. Other temporal measurements are also possible.

[00196] The patient monitoring system 2108 then determines whether the patient session
timer has expired (Block 2010). If the patient session timer has not expired, the system then
proceeds to expect as patient session initialization (Block 2004). In the example where the
patient is expected to contact the patient monitoring system 2108 every Monday, the patient
monitoring system 2108 may wait one day before determining whether the patient initialize a
patient session (Block 2006). The patient monitoring system 2108 continues in this manner
until the patient monitoring system 2108 determines that the patient session timer has
expired. If the patient monitoring system 2108 determines that the patient session timer has
expired (Block 2010), the patient monitoring system 2108 then attempt to initiate a patient
session with the patient (Block 2012). In the example where the patient is expected to
contact the patient monitoring system 2108 every Monday, and there is a missed contact, the
patient monitoring system 2108 will attempt to initiate contact with the patient, such as by
telephone, the Internet, a mobile communication device, by mail, or other communication
medium or device, or combination thereof.

[00197] Once the patient monitoring system has attempted to initiate a patient session with
the patient (Block 2010), the patient monitoring system 2108 then determines whether it was
successful in establishing a patient session (Block 2014). If the patient monitoring system

2108 was successful in establishing a patient session, the patient monitoring system 2108
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then resets the patient session schedule (Block 2002). In the example of where the patient is
expected to contact the patient monitoring system 2108 every Monday, if the patient
monitoring system 2108 éstablishes the patient session with the patient, the patient
monitoring system 2108 will reset the patient schedule such as to expect a patient session the
following Monday. If the patient monitoring system 2108 was unsuccessful in establishing a
patient session, the patient monitoring system 2108 may continue subsequent attempts to
contact the patient. For example, the patient monitoring system 2108 may be preprogrammed
to continue contacting a patient once every 24 hours. In another example, the patient record
may reflect how often the patient monitoring system 2108 should continue contacting the
patient after the patient monitors system 2108 was unsuccessful in establishing a patient
session. The patient monitoring system 2108 continues contacting the patient until the patient
monitoring system 2108 reaches a contacting limits that has been predefined by the system,
by the patient, by the clinician, or combination thereof. When the patient monitoring system
2108 reaches the contacting limit, the patient monitoring system 2108 then determines
whether it should continue contacting the patient (Block 201 6).

[00198] If the patient monitoring system 2108 determines that it should not continue
contacting the patient, the patient monitoring system requests clinician intervention (Block
2022). For example, the patient monitoring system 2108 may contact a clinician of
associated with the patient record over a communication medium such as telephone, the
Intemét, a wireless communication device, postal mail, or combination thereof. In another
embodiment, the patient monitoring system 2108 is preprogrammed to contact a specific
clinician when the patient monitoring system 2108 determines that should not continue
contacting the patient. In another embodiment, the patient monitoring system 2108 requests
intervention by an entity other than the clinician, such as a health-care provider, or patient
caregiver. After the patient monitoring system 2108 has requested clinician intervention
(Block 2022), the patient monitoring system 2108 then finishes its attempts to initiate the
patient session with the patient (Block 2024). In one embodiment, the patient monitoring
system 2108 records the number of times it had attempted to contact the patient. In another
embodiment, the patient monitoring system 2108 modifies the patient record to reflect that
the patient may no longer be active in the patient monitoring system 2108.

[00199] If the patient monitoring system 2108 decides it should continue contacting the

patient, the patient monitoring system 2108 records a failure to establish a patient session in
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the patient's record stored in the patient record database 2116 (Block 2018). The recorded
failure may indicate the number of times the patient monitoring system 2108 attempted to
contact the patient, the days on which the patient monitoring system 2108 attempted to
contact the patient, the conditions under which the patient monitoring system 2108 attempted
to contact the patient, or other related information. After recording the failure to establish the
patient session, the patient monitoring system 2108 then reconfigures the patient initialization
schedule such as to expected the patient to initialize a session more frequently (Block 2020).
In another embodiment, the patient monitoring system 2108 reconfigures the patient
initialization schedule such as to expect the patient to contact the patient monitoring system
2108 less frequently. In a further embodiment, the patient monitoring system 2108
reconfigures the patient initialization schedule based on a predefined schedule associated
with the patient's record stored in the patient record database 2116. Other sources of
information for reconfiguring the patient initialization schedule may include the clinician, the
patient, a health-care provider, patient monitoring devices, or combination thereof.
Alternatively, or in addition to, reconfiguring the patient initialization schedule, the patient
monitoring system 2108 initializes a failure prevention mechanism 2128 to contact the patient
2104. Once the patient monitoring system 2108 has established contact with the patient after
it has reconfigured the patient initialization schedule (Block 2020), the patient monitoring
system 2108 then resets the patient session schedule to the initial schedule that was created -
for the patient (Block 2002).

[00200] While various embodiments of the invention have been described, it will be apparent
to those of ordinary skill in the art that many more embodiments and implémentations are
possible within the scope of the invention. Accordingly, the invention is not to be restricted

except in light of the attached claims and their equivalents.
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CLAIMS

We claim:
1. A method for directing behavior of a first patient of a plurality of patients towards a
behavioral objective, the method comprising:
calculating a first behavioral path to the behavioral objective for the first
patient based on an initial state of the patient and a first statistical profile of the

patient.

2. The method of claim 1, wherein the first statistical profile of the patient comprises a
statistical profile of the plurality of patients, a patient specific statistical profile, or

combination thereof,

3. The method of claim 1, further comprising:
determining a first targeted message based on the calculated behavioral path;
establishing a first session with the first patient;
sending the first targeted message to the first patient during the first session to
motivate the first patient to achieve the behavioral objective and elicit a first response
from the first patient representative of a result thereof: and

modifying the first statistical profile based on the first response.

4. The method of claim 3, further comprising defining a first plurality of intermediate
‘behavioral goals along the calculated first behavioral path for achieving the

behavioral objective.
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The method of claim 3, further comprising:

re-calculating the first behavioral path to the behavioral objective for the first
patient based on the modified first statistical profile of the first patient;
determining a second targeted message based on the re-calculated first behavioral
path;

establishing a second session with the first patient;

sending the second targeted message to the first patient during the second
session to motivate the first patient to achieve the behavioral objective and elicit a
second response from the first patient representative of a result thereof: and

modifying, based on the second response, the modified first statistical profile.

The method of claim 3, further comprising;

calculating a second behavioral path to the behavioral objective for a second
patient of the plurality of patients based on an initial state of the second patient and a
second statistical profile of the second patient, wherein the second statistical profile of
the second patient is based on the first statistical profile of the first patient;

determining a second targeted message based on the second behavioral path;

establishing a second session with the second patient;

sending the second targeted message to the second patient during the second
session to motivate the second patient to achieve the behavioral objective of the
second behavioral path and elicit a second response from the second patient
representative of a result thereof; and

modifying, based on the second response, the second statistical profile.

The method of claim 6, wherein the second patient is more likely to achieve the first

. intermediate behavioral goal than the first patient.

The method of claim 3, further comprising:
calculating the first statistical profile of the first patient based on provided

statistical information.
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The method of claim 3, further comprising;
determining whether the first intermediate behavioral goal has been achieved

based on the first response.

- The method of claim 9, further comprising:

intervening when the first patient fails to achieve the first intermediate

behavioral goal.

A system for directing behavior of a first patient of a plurality of patients towards a
behavioral objective, the system comprising:

a patient behavioral path calculator operative to calculate a first behavioral
path to the behavioral objective for the first patient based on an initial state of the first

patient and a first statistical profile of the first patient.

The system of claim 11, wherein the first statistical profile of the patient comprises a
statistical profile of the plurality of patients, a patient specific statistical profile, or

combination thereof.

The system of claim 11, further comprising;

a patient monitoring processor coupled with the patient behavioral calculator
opcrative to select a first targeted message based on the calculated first behavioral
path;

an information communication processor coupled with the patient monitoring
processor operative to send the first targeted message to the first patient during a first
session to motivate the first patient to achieve the behavioral objective and to receive
a first response from the first patient representative of a result thereof; and,

a statistical processor coupled with the information communication processor
operative to modify the first statistical profile based on the first response from the first

patient.

The system of claim 13, further comprising a patient goal calculator coupled with the
patient behavioral path calculator and operative to calculate a first plurality of
intermediate behavioral goals along the first behavioral path for achieving the

behavioral objective.
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15.

16.

17.

18.

The system of claim 14, wherein the patient monitoring processor selects the first
targeted message based on a first intermediate behavioral goal of the first plurality of

intermediate behavioral goals.

The system of claim-13, wherein:

the patient behavioral path calculator is further operative to recalculate the
first behavioral path to the behavioral objective for the first patient based on the
modified first statistical profile of the first patient;

the patient monitoring processor is further operative to select a second targeted
message based on the recalculated first behavioral path;

the information communication processor is further operative to send the
second targeted message to the first patient during a second session to motivate the
first patient to achieve the first intermediate behavioral goal and to receive a second
response from the first patient representative of a result thereof: and,

the statistical processor is further operative to modify the modified first

statistical profile based on the received second response.

The system of claim 16, wherein the patient goal calculator is further operative to
recalculate a previously calculated first plurality of intermediate behavioral goals
along the recalculated first behavioral path for achieving the behavioral objective,
wherein the previously calculated first plurality of intermediate behavioral goals were

calculated based on the calculated first behavioral path.

The system of claim 13, wherein:

the patient behavioral path calculator is further operative to calculate a second
behavioral path to the behavioral objective for a second patient of the plurality of
patients based on an initjal state of the second patient and a second statistical profile
of the second patient, wherein the second statistical profile of the second patient is
based on the first statistical profile of the first patient;

the patient monitoring processor is further operative to select a second targeted
message based on the calculated second behavioral path;

the information communication processor is further operative to send a second

targeted message to a second patient during a second session to motivate the second
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19.

20.

21.

22.

23.

24.

25.

patient to achieve the behavioral objective and to receive a second response from the
second patient representative of a result thereof; and,
the statistical processor is further operative to modify the second statistical profile

based on the received second response.

The system of claim 13, wherein the second patient is more likely to achieve the first

intermediate behavioral goal than the first patient.

The system of claim 13, wherein the statistical processor is operative to further
calculate the first statistical profile of the first patient based on provided statistical

information.

The system of claim 13, further comprising a patient goal analyzer coupled with the
patient monitoring processor operative to determine whether the first intermediate

behavioral goal has been achieved based on the first response.

The system of claim 13, further comprising a failure prevention mechanism coupled
with the patient goal analyzer operative to intervene when the patient fails to achieve

the first intermediate behavioral goal.

A method for directing behavior of a first patient of a plurality of patients towards a
behavioral objective, the method comprising:

calculating a first behavioral path for a first patient of a plurality of patients
based on an initial state of the first patient and a first statistical profile of the first
patient, wherein the first behavioral path comprises a first individual baseline outcome

and a first predicted intervention outcome.

The method of claim 23, wherein the first statistical profile of the patient comprises a
statistical profile of the plurality of patients, a patient specific statistical profile, or

combination thereof.

The method of claim 23, further comprising:

calculating a first baseline faﬁlt tolerance limit based on a magnitude of
difference between the first individual baseline outcome and the first predicted
intervention outcome;

75



WO 2008/067225 PCT/US2007/085334

26.

27.

28.

29.

determining a first survey for communicating to the first patient based on the
calculated first behavioral path;

sending the first survey to the first patient to motivate the first patient to
achieve the first predicted intervention outcome and to elicit a first response from the
first patient indicative of a result thereof’ and,

calculating a first interval outcome based on the elicited first response.

The method of claim 25, further comprising:
determining a second survey for communicating to the first patient based on
the calculated first behavioral path and the calculated first interval outcome;
sending the second survey to the first patient to motivate the first patient to
achieve the first predicted intervention outcome and to elicit a second response from
the first patient indicative of a result thereof; and,

calculating a second interval outcome based on the elicited second response.

The method of claim 26, further comprising:

calculating a second fault tolerance limit based on comparing the first interval
outcome and the second interval outcome with the first baseline fault tolerance limit;

determining a third survey for communicating to the first patient based on the
calculated first behavioral path and the calculated second fault tolerance limit;
sending the third survey to the first patient to motivate the first patient to achieve the
first predicted intervention outcome and to elicit a third response from the first patient
indicative of a result thereof; and,

calculating a third interval outcome based on the elicited third response.

The method of claim 27, further comprising:

comparing the first interval outcome with the calculated first baseline fault
tolerance limit; and,

intervening when the first interval outcome exceeds the calculated first

baseline fault tolerance limit.

The method of claim 25, further comprising:

modifying the first statistical profile of the first patient based on the first
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interval outcome of the first patient;

calculating a second behavioral path for a second patient of the plurality of
patients based on an initial state of the second patient and a second statistical profile
of the second patient, wherein the second statistical profile of the second patient is
based on the first statistical profile of the first patient, and the second behavioral path
comprises a second individual baseline outcome and a second predicted intervention
outcome;

calculating a second baseline fault tolerance limit based on a magnitude of
difference between the second individual baseline outcome and the second predicted
intervention outcome;

determining a second survey for communicating to the second patient based
on the calculated second behavioral path; '

sending the second survey to the second patient to motivate the second patient
to achieve the second predicted intervention outcome and to elicit a second response
from the second patient indicative of a result thereof: and,

calculating a second interval outcome based on the elicited second response.

The method of claim 29, further comprising:

comparing the second interval outcome with the calculated second baseline
fault tolerance limit;

calculating a third fault tolerance limit based on the comparison of the second
interval outcome with the calculated second baseline fault tolerance limit;
determining a third survey for communicating to the second patient based on the
calculated second behavioral path and the calculated third fault tolerance limit;

sending the third survey to the second patient to motivate the second patient to
achieve the second predicted intervention outcome and to elicit a third response from
the second patient indicative of a result thereof: and,

calculating a third interval outcome based on the elicited third response.

A system for directing behavior of a first patient of a plurality of patients towards a
behavioral objective, the method comprising:

'means for calculating a first behavioral path to the behavioral objective for the
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first patient based on an initial state of the patient and a first statistical profile of the

first patient.

The system of claim 31, wherein the first statistical profile of the patient comprises a
statistical profile of the plurality of patients, a patient specific statistical profile, or

combination thereof,

The system of claim 31, further comprising:

means for determining a first targeted message based on the calculated
behavioral path;

means for establishing a first session with the first patient;
means for sending the first targeted message to the first patient during the first session
to motivate the first patient to achieve the behavioral objective and elicit a first
response from the first patient representative of a result thereof: and

means for modifying the first statistical profile based on the first response .

The system of claim 33, further comprising means for defining a first plurality of
intermediate behavioral goals along the calculated first behavioral path for

achieving the behavioral objective

The system of claim 33, further comprising:

means for re-calculating the first behavioral path to the behavioral objective
for the first patient based on the modified first statistical profile of the first patient;

means for determining a second targeted message based on the re-calculated
first behavioral path;

means for establishing a second session with the first patient;

means for sending the second targeted message to the first patient during the
second session to motivate the first patient to achieve the behavioral objective and
elicit a second response from the first patient representative of a result thereof: and

means for modifying, based on the second response, the modified first

statistical proﬁle.
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The system of claim 33, further comprising;

means for calculating a second behavioral path to the behavioral objective for
a second patient of the plurality of patients based on an initial state of the second
patient and a second statistical profile of the second patient, wherein the second
statistical profile of the second patient is based on the first statistical profile of the
first patient;

means for determining a second targeted message based on the second
behavioral path;

means for establishing a second session with the second patient;

means for sending the second targeted message to the second patient during
the second session to motivate the second patient to achieve the behavioral objective
of the second behavioral path and elicit a second response from the second patient
representative of a result thereof; and

means for modifying, based on the second response, the second statistical

profile.

The system of claim 36, wherein the second patient is more likely to achieve the first

intermediate behavioral goal than the first patient.

The system of claim 33, further comprising:
means for calculating the first statistical profile of the first patient based on provided

statistical information.

The system of claim 33, further comprising:
means for determining whether the first intermediate behavioral goal has been

achieved based on the first response.

The system of claim 39, further comprising:
means for intervening when the patient fails to achieve the first intermediate

behavioral goal.
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ﬁ Patient Enroliment Status for Pharos Innovations

! 6/2006

Pharos Innovations

Patient Name Enroliment Start Date  Disenroll Date Last Days Since
Status Completed Last
Survey Completed
Survey

Survey Status: Active
Adams, Adam "Gene” Enrolied 09/15/2005 [None} 08/06/2006 -18
Anderson, Sandy Enrolied 06/22/2005 [None} 07/17/2006 2
1D:5670000000000
Arguirefla, Christine Enrofled 08/05/2004 [None} 07/08/2006 11
Bastion, Bemadelle Enroiled 09/27/2004 {None} 07/07/2006 12
Bender, Ardella Enrolled 09/13/2004 [None} 07112/2006 7
Brown, Lucy Enrolled 06/24/2005  {None] {Never}
D:0098765
Duracell, Karen Enrolied 02/1612005 {None} 07/07/2006 12
Gay, Charles Enrolied 09/27/2004 {None} 07/09/2006 10
Goodwrench, Sam Enrolled 05/19/2006 {None} 0711712006 2
Hughes, Harold G Enrolied 10/06/2003 [None} 0710712006 12
Jones, Oscar Enrolled 07/07/2005 {None] 07/10/2006 9
1D:1500
Joplin, Jennifer A Enrolled 04/28/2003 [None] 07/0712006 12
ID:125
Kozlowski, Esther Enrolled 02/05/2003 [None} 07/08/2006 1
1D:123 234 #
Mercury, Ralph L Enrolied 05/09/2003  [None] 07/07/2006 12
Minnetta, Mary Envolled 07/15/2004 {None] 07/0712006 12
Moranski, Frances V Enrolled 09/15/2005 [None] 07/08/2006 1M
O'Conner, James D Enrolied 10/08/2003 [Nons] Q7107/2006 12
Oliveri, Oliver Enrolted 051072003 {None] 07/07/2006 12
Parado, Glna Enrolled 07/26/2005 [None] [Never]
Poppins, Winfred H Enrolied 01/27/2003 [None} 0740712006 12
Potters, Harry Enrolled 09/10/2004 {None] 07/0712006 12
Rogers, Robert Enrolled 06/30/2003 {None] 07/10/2006 9
Sanders, Verlin V Enrolied 03/05/2003 [None] 07/07/2006 12
Villa, Velma M Enrolied 05/28/2003 [None] 07/07/2006 12
Warren, Williarn Enrolled 09/09/2004 [None] 07/09/2006 10
West, Wayne E Enrolied 12/06/2002 [None} 07/07/2006 12
Wyman, Jane P Enrolled 09/2242003 [None} 07/07/2006 12

Total 27

Active

Survey Status: Inactive
Wanda, Wanda Enrolled 08/08/2005 {None} [Never)

Total 1

Inactive

Survey Status: Pending
Grimes, Fred Enrofled 01/11/2006 [None} [Never}
1D:09879
Smith, John Enrolled 041/13/20086 {None] [Never}

Total 2

Pending

FIG. 24
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Pharos Innovations CHF Tel-Assurance Patient Support
Pationt Clinical Variance Report for 07/16/2008

Reason For Clinleal Varfanca E} Symptematic [Z] Welght Change
Patient Information
Patient Adams, Adam "Gene”
Address 123 Main Street

Anytown, LA
Telephone Home: (555)555-1212 DoB

Work: (5655)555-1212

Mobile: (555)555-1212
Emergency Contact xxx Gender

Phone: xxx

Start Of Care

Physician Jayston, Jay

989 Indiana Avenue

1A, 50438

Fax: 515-678-0988
Baseline Clinlcal Parameters as of: 6/19/2006 12:32:21 PM
Best Weight 187 lbs Creatinine
Min Waeight 185 Ibs Blood Pressure
Max Weight 189 Ibs Comorbidities

Variance Data For 07/16 /2006

Weight Repuorted

Change

Symptoms Waeight

Range
S0B
Edema
PND
Recent History

Survey Date Status W
071162006 Active
07/15/2006
0711472008
0711212008
0711172006
0711072006
V710012006

155 ths

Weight is 32 Ibs below Best Weight
Welght is 30 Ibs below Minimum Weight

Best Weight: 187 bs. Min Weight: 185 Ibs. Max Weight: 189 ibs

No Orthopnea No
No Lightheadediiess Yes
No Fatigue
eight SOB Edema PND
155 No No No No
155 No No No No
155 Yes Yes Yes No
188 No Yes Yes No
185 Yes No No No
183 Yes No No Yos
185 Yes Yes Yes No

Orthapnea Lightheaded Fatigue

11/30/1923

Male

9/15/2005

1.5

120/58

A-fibfcoumadin

Aortic Stenosis

Aortic Value Replacement
1982

Pneumonia/COPD

Pul Edema, HTN

Yes -
No
No
No
No
Yo
No

0

FIG. 25
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{ Patient Notes From 4/1/2006 To 7/19/2006
Patient Adams, Adam "Gene” DOB 11/30/1923
Telephone Home: {555)555-1212 Start Of Care 1/172005

6/19/2006 12:34:00 PM - Other

Called pt for no call variance pt forgot to call wili call tomorrow

Note Created By abc, Joan

5/20/2006 9:01:00 AM - Phone Interaction

Spoke to patient to assist in setting up an MD follow-up appointment.
Note Created By abc, Joan

5/8/2006 2:07:00 PM - Education

educated on next blood work

Note Created By abc, Joan

FIG. 26
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Monthly Summary Report For June 2006
Patient Adams, Adam "Gene”
Telephone Home: (555)555-1212 DOB 11/30/1923
Physician Gibbons, Mark . Start Of Care 9/15/2005
Clinical Weights 6/19/2006 Min Weight 185 ibs
Best Weight 187 Ibs Max Weight 189 lbs

Survey Date Status Weight SOB Edema PND Orthopnea Lightheaded Fatigue
06/0172006 Inactive - -
06/02/2006 inactive - -
0610372006 Inadlive - -
06/0472008  inaclive - -

0610572008 Active 189 No No No No No No
08/06/2006 Aciive 189 No No No No No No
06/07/2006 Active 189 No No No No- No No
067082006 Active 191 No No No No No No
0610972006 Active 188 No No No ‘No No No
0811012006 Active 189 No No, No Yes No No
06/11/2006 Active 190 Yes Yes Yas Yos Yes Yes
06/12/2006 Active 189 No No No ‘No No No
06/13/2006 Active 190 Yes No Yes Yes No Yes
06/14/2006 Acltive 189 Yes No No Yes No Yes
‘06/15/2008 Active 188 No No No No Ne No
06/16/2008 Active - - - - - - -

D6/18/2006 Active 187 No No No N6 No No
06/192006 Active 187 No No No No No No
061222006 Active 186 No No No No No No
06/23/2006 Active 186 No No No No No No
0612412006 Active 187 No No No No' No Yes
0612572006 Active 183 No No No ‘No No ‘Yes
067262006 Active 189 No No No Yes No Yes
062712006 Active 190 Yes No No Yes No Yes
‘06/28/2006 Active 189 Yes No No Yes No Yes
06/29/2006 Active 188 No No No Yes No Yes
061302006 Active 187 No No No No No No

Monthly Weight Trend
—— Survey Weight —— Max Weight- e Min Survey Weight —l

- —

osr 42006 §.
06/16/2006
-06/16/2006

06/01/2006
0810412006
08/27/2006

06/0812006
06/07/2008
061062008
06/10/2006
06112006
06122006
06/13/2008
061482006
08/1572006
} :
06724/2008
06/25/2006
06/28/2006
0672912006
06/30/2008

Printed 7719/2006 TelA isa i d to Pharos yatk
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Monthly Summary Report For June 2006
Patient Anderson, Sandy Medicqi Record ID 5670000000000
Telephone Homé: (555)555-1212 DOB 1/1/1940
Physician Marky, Marc Start Of Care 6/22/2005
Fax: 515-323-4446
Clinical Weights 3/15/2006 Min Weight 118 lbs
Best Weight 125 Ibs Max Weight 129 ibs
No Data Available

No Graph Available

Prirted 7/19/2006 Tel-Assurance is a trademark licensed to Pharos Innovations

FIG. 28
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Monthly Summary Report For June 2006
Patient Arguirella, Christine
Telephone Home: (555)555-1212 DosB: 3/23/1968
Physician Dean, James Start Of Care 8/5f2004
Clinical Weights 371472006 Min Weight 293 Ibs
Best Weight 298 Ibs Max Weight 300 Ibs
Survey Date Status Weight SOB Edema PND Orthopnea Lightheaded Fatigue
06/01/2006 Active 295 No No No No No No
060272006 Active - - - - - - -
06/03/2008 Active 297 No No No No. No No
08/04/2008 Active 297 No No No No No No
06/052006 Active ~ - - - - - -
06/06/2006 Aclive B - - - - - -
06/07/2006 Active 297 No No No No No No
06i0812006 Active - - - - - - -
06709/2006 Active - - - - - - -
06/102008 Active 297 No No No No No Y
08/11/2006 Active 297 No No No No No No
0611212008 Active 297 No No No No No No
06/132006 Active 296 No- No No No No No
06/14/2006 Active 296 No No No No No No
067152006 Active 296 No No No No No No
08/16/2008 Active 296 No No No No. No No
06/17/2006 Active 298 No No No No No No
06/1872008 Aclive 296 No No. No No No No
06/19/2006 Active 2% No No No No No No
061202006 Active 294 No No No No No No
06/21/2006 Active 294 No No No No No No
‘061222006 Active 294 No No No No No No
0812372006 Active 2% No No No No No No
0612412006 Aclive 294 No No. No No No No
06/25/2008 Active 284 No No No No No No
062612006 Aclive 293 No. No No No No No
0612772006 Active 292 No No No No No No
06/28/2006 Active 292 No No No No No No
06729/2006 Active 292 No No No No No No
06/30/2006 Active 292 Yeos No No No No No
Monthly Weight Trend
—p— Survey Weight e Max Weight- e Min Survey Weight
302
300
298
206 / .
o \
N
HEHEH R
P A L R -
11 I I
Printed 7/19/2006 TelA is a rademark b d to Pharos Innovations
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Patient Bastion, Bernadette
Telephone Home: {555)555-1212 DoB 5/9/1932
Physician Lee, Bruce Start Of Care 9/27/2004
Fax: 515-678-0988
Clinical Weights 3/17/2005. Min Weight 225 tbs
Best Weight 230 lbs Max Weight 234 |bs
Survey Date Status Weight SOB Edema PND Orthopnea Lighthéaded Fatiguae
06/01/2006 Active 23 No ‘No No No No No
06/022008 Active 230 No No No No No No
06/032006 Aclive 232 No. No No No Yes No
06/04/2006  Actve 230 No No No No No No
06/05/2006 Active 230 No No Neo No No No
08/0672008 Active - - - - - - -
06/07/2006  Actve 230 No No No No No No
06/08/2008 Active 230 No No No No No No
061092006 Active 229 No No :No No No No
06/10/2006. Activa 229 No No No No No No
‘06/11/2008 Aclive 230 No No No No No No
0611272006 Active 230 No No No No No No
06/132006  Aciive - - - - - - -
D6/14/2006  Active - - - - - i -
06/15/2006 Aclive 230 No No No No No No
0671612006 Active 23 No No Yes Yas No No
‘06/17/2006 Active 233 No No Yes Yes No Yes
0671812008 Active 231 No No No Yes No Ne
06/19/2006. Active 23 No No No No No No
06/20/2006 Active 232 No No No ‘No No No
062112008  Actve 232 No No No No No No
061222006 Active 235 Yes Yes Yes Yes No No
0812312606 Aclive 235 Yes Yes Yas Yes No No
D6/242006 Active 234 No No Yes Yes No No
06/252006  Active 233 No No No Yes No No
0612612006 Aclive 236 Yes. Yes No Yes No No
06/27,2006 Active 238 Yes Yes No Yes No No
06/2B12006 Active 233 No Yes No Yes No No
06/29/2006 Active 232 No No No Yes No Yes
D6/30/2006 Active 231 No No No No No No
Monthly Weight Trend
l —— Strvey Weight e Max Weight- wmsame Min Survey Weight
235 £\
. F AN SR\
. /\__/J o
tid \ 7
220 h 4
227
CEEECRTREURIODIRNINEINEREREES
§855383E c5sanasannsbunnsegags
Primed 7/19/2006 TelA is a lrad B d io Pharos Inr




WO 2008/067225 PCT/US2007/085334

32 /55

ﬁ Pharos Innovations CHF Tel-Assurance Patient Support
Monthly Summary Report For June 2006

Patient Bender, Ardella

Te'le_pho‘ne Home: {555)555-1212 DOB 12/9/1931

Physician Marky, Marc Start Of Care 9f13/2004

Fax: 515-323-4446

Clinical Weights 3/16/2006 Min Weight 152 Ibs

Best Weight 154 ibs Max Weight 157 Ibs

Survey Date Statius Weight SOB Edema PND Orthopnea Lightheaded Fatigue
06/0172006  Aclve 152 No ‘No No No No No
06/02/2006  Actve - - R - - - -
06/03/2006  Active 153 No Yes No No No No
06/04/2006 Actve 154 No Yes No No No No
06/05/12006 Active 153 No No No No No No
06/067/2006 Active 153 No No No No No No
06/072006  Actve 154 No No No No No No
06/0812006 Activo 153 No No No No No No
06/09/2006 Active 153 No No No No No No
06/10/2008 Active 154 No Yes No No No No
068/11/2006 Adtive 154 No No No No No No
06/12/2006 Active 154 ‘No No No No No No
06M32008 Active 155 Yes Yos No No No No
061142006 Active 157 Yes Yes No Yes No- No
0611612006 Active 156 Yes Yes No Yes ‘No No
06/16/2006 Active 157 Yes Yes No Yes No Yes
0611772008 Active 156 Yes Yes No Yes No No
06/1822006 Active 154 Yes No No No No Yes
06/19/2006 Active 154 No No No No No Yes
062022006  Active 152 No No No No No No
0612112006 Aclive 152 No No No No No No
06/22/2006 Active 163 No No No No No No
06(25/2006 Active 154 No No No No No No
06/26/2006 Active 154 No No No No No No
06£27/2006 Aclive 155 ‘No No No No No No
06/28/2006  Actve 155 No No No No No No
0612972006 Active 157 No No Yes Yes No No
06/3072006 Active 156 No No No Yes No No

Monthly Weight Trend
| e Survey Weight g Max Weight- weames Min Survey Weight J
57

155

151 ~bmmpemy - ' v

Printed 7/19/2008 TekA is a trademark & d to Pharos Jpnovations
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: Monthly Sumimary Report For June 20606
Patient Brown, Lucy Medical Record ID 0098765
Telephone. Home: (555)555-1212  DOB 7/23/1930
Physician Gibbons; Mark Start Of Care 6/24/2005
Qliﬁicﬁl Weights Min Weight 105 ibs
Best Weight 110 Ibs Max Weight 114.1bs
No Data Avallable :
No Graph Available

Printed 7/18/2006 TelA Is 2 trad: rk B d {o Pharos

FIG. 32
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Monthly Summary Report For June 2006

Patient Duracell, Karen

Télephone Home: (555)555-1212 poOB
Physician Boone, Daniel Start OF Care
Clinical Weights 3/18/2005 Min Weight
Best Weight 200 Ibs Max Weight

3171960
2/16/2005

180 Ibs
205 Jbs

Survey Date Status Weight SOB Edema PND  Orthopnea Lighthéaded Fatigue

08/07220068  Actve: 200 No No No No No No
06/0B/2008  Actve 202 No No No Yes No No
06/08/2006 Active’ 203 Yes No Yes Yes No No
0611072006 Active 202 Yes No No Yes No No
06/11/2006  Actve 201 No No No Yes No No
08/12/2008 Aclive 199 No No No No No No
06/13/2006 Aclive 196 No No ‘No No Yes No
06/14/2008 Active 197 No No No No Yes No
08/1572006 Active 199 No No No No No No
06/1612006  Active - - - - - - -
08/19/2006 Aclive 200 No No No No No No
V6202008 Active 200 No No No No No No
0612172006 Active 200 No No No No No No
06122/2606, Active 201 No No No N6 No No
067232006 Active 202 Yes Yes ‘No Yes No No
0612412006 Active 202 Yes Yes No No No No
0612522006 Active 200 Yes No No No No No
08/26/2006  Actve 200 No No No. No No Yes
0612772008 - Aclive 200 No No No No Ne No
06/28/2008 Active 199 No No No ‘No No No
06/29/2008 Active 199 No No No No No No
0613072006 Active 202 Yes Yes No No ‘No No
Monthly Weight Trend
e Max Weight- e M Survey Weight wseses Survey Weight

205

200 v — >

185

180

185

1804

0820772006
08/10/2006
06/1172008
06/12/2008
06132006 1
06/14/2008
061152006
0611672006
0618/2006

0620:2006
08/21/2006
062372008
06/24/2008

BI27I2008
0B/28/2006 -

Printed 7/18/2006 TelA is a trademark i d to Pharos
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m—e—e Survey Weight

e Max Weight-

= Min Survey Weight

2\

N,

—
N\

7
7

N

79

SN

2774

06/01/2006
06/02/2008 -

Printed 7/19/2006

08/07/2006 4

08/0572006 |

0611072006 4

08/11/2006 4
081272008 4

06/13/200€ 4

06715/2006 4
06/1672006 4
06/17/2006 A
061872006 -
08/19/2006 4

06/14/2008 -

08/2172008

A, & B

08/24/2006 -

0672772006 1

d to Pharos Innovations

0872872006
06/20/2006 4

Patient Gay, Charles

‘Telephone Home: (555)555-1212 DOB 11/24/1940

Phy_siéian Lee, Bruce _Stbrt Of care 9/27/2004

Fax: 515-678-0988
Clinical Weights 272172005 Min Weight 280 lbs
Best Weight 284.1bs Max Weight 287 Ibs
Survey Date Status Weight SOB Edemia PND  Orthopnea Liglitheaded Fatigue
06101/2006  Actve - - - . - - -
0610212006 Actve - - . - - - -
06/03/2006 Active - - - - - - -
0610472008 Attive 287 No No No No No No
061052006 Actve - - - - - - -
0610672006 Active 287 No No No No No No
06/07/2006 Active 285 No No No No No No
06/08/2006 Active 288 Yes Yes No No No No
0610972006 Active 287 Yes Yes No No No No
0611012008 Active 289 Yes Yes Yes Yes No No
06/1172006 Active 286 Yes Yes No Yes No No
0611212006 Aclive 285 Yes Yes No No No No
0671322008 Active 283 No No No No No No
0611412006 Active - - - - - - -
06/4522006  Aclive - - - - - - -
06/16/2008  Active - - - - - - -
06/17/2008 Active 283 No No No No No No
06/1822006  Actve 283 No No No Ne No N
06/19/2006 Active 284 No No No No No No
0612072006 Active 288 No No No ‘No- No No
0672472006 Active 287 No No No Yes No No
0612242008 Active 288 No No Yes. Yés No No
0672312008 Aclive 288 No No No Yes No No
068/24/2006 Active 285 No No No Yas No No
062512006 Active 284 No No No No No No
06i26/2008 Active 285 No No No No No No
0612772006 Active 284 No No No No No No
06/2812006 Active, 284 No No No No No No
06/29/2006 Active 285 No No No No No No
06/30/2006 Active 287 Yes Yes No Yes No No
Monthly Weight Trend
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Patient Goodwrench, Sam
T‘ele‘pho‘he Hote: (907)756-5656" DoB 9/9/1540
Physician Boone, Danjél ‘Start Of Care 5/19/2006
Cli‘rﬁcal Weights Min Weight 172 lbs
Best Weight 175.1bs Max Weight 178.Ibs
Survey Date Status Weight SOB Edema PND Oithopnea Lightheaded Fatigue
06/2072006  Active 175 No No No No No -
06/30/2008 Active 175 No No No No' No -
Monthly Weight Trend
rsse M1 Survey Weight smeeme Max Weight- s Srvey Weight
178
176
174
172
062972006 06/3012006
Printed 7/19/2006 TelA is a trademark d to Pharos
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Monthly Summary Report For June 2006

Patient Hughes, Harold

Telephone Home: (555)555-1212; ~ boB 8/6/1912
{555)555-1212 xdaughter
Karen-

Physician McGuire, Mark Start Of Care 10/6/2003
Fax: 515-345-9987

Clinical Weights 2/21/2005 Min Weight 150 bs

Best Weight 156 ibs Max Weight 159 Ibs.

Survey-Date Status Weight SO0B Edéma PND  Orthopnea Lightheaded

06/012008  Ingctive - -

0610272006 Active 156 No No No No No
0610312008 Aclive 156 No No No No- No
06/0312006  Actve 156 No No No ‘No No
06/05/2006 Aclive 156 No No No No No
06/0672006  Acive 156 No No No No No
06/07/2008 Active: 155 No No No No No
06/0B/2006  Actve 155 No No No No No
06/09/2006 Active 155 No No No No No
061102006 Active 155 No No No No No
08/1172008 Active. 457 ¥Yes Yas No No No
06/12/2006 Active 156 No No No No No
06/132008  Adlve 155 No No No No No
06/1472008  Actve - - - - - -

06/152006  Active - - - - - -

08/16/2008  Aclive - - - - - -

0611712008 Active 155 No No No No No
0811872006 Active 155 No No No No No.
06/19/2006 Active 155 No No No No No
06202008  Active 156 No No No No No
OBI21/2008  Aclve- 157 No No No No No
06/22/2006 Active 158 No No No Yes No
061232008 Agtive 159 No No Yes Yes No
08124720068 -Adtive 158 No No Yes Ys5 No
06/25/2008  Active 156 No No No Yes No
08/26/2006 Active 156 No No No No No
08/27/2008  Active 157 No No No No No
0612812006 Active 159 Yes Yes No ‘No No
06/29/2006 Agclive. 155 No No No No No
061302006 Active 152 No No No No Yes

Monthly Weight Trend
t—-—-— Survey Weight —— Max Weight- m—— Min Survey Weight l

o8 ' N A

I D / N\ /

_ WA
S 7 N 7 \I\
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Patient Jongs, Oscar Medical Record. 1D 1500
Telephone Hoine: (555)555-1212  DOB 3/3£1955
Physician Boone, Daniel ‘Start Of Care 71752005
Cliriical Weights 6/16/20D5 Min Weight 1151bs
Best Weight 120 ibs Max Weight 125 1bs
No Data Available
No Giaph Available
Printed 7/18/2006 TebA is a trad rk § d fo Pharos)
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Patient Joplin, Jennifer Medical Record ID 125:

Telephone. Home: (555)555-1212 DOB 12/30/1899

Physician Marky, Marc Start Of Care 472872003

Fax: 515-323-4446
Clinical Weights 2f21/2005 Min Weight 268 lbs
Best Weight 263 ibs Max Weight 2741bs
Survey Date Status Weight SOB Edemma PND  Orthop Lightheaded
08/0172006  Active 272 No No No No No
06/02)2006  Actve 272 No No No No. No’
06/0322006  Active - - - - - -
0B/0472006 Active 272 No No No No No
06/05/2008 Active 2R No No No No No
0610672006 Active 272 No No No No No
06/0712006 Active . 272 No No No No No
06/08/2008  Actve 271 No No No No No
06/09/2008 Active 272 No No No No No
068/10/2006 Active 272 No No No No No
06/1172006 Active 272 No No No No No
0611272006  Active. 273 No No No No No
061132006  Aclive - - - - - -
D6{1472008 Adtive - - - - - -
06115/2006  Actve 273 No No No No No-
06/16/2006 Agtive 275 No Yes No No No
06/17/2006 Active 276 Yes Yes No No No.
06/18/2006  Active 275 No Yes No Ne No
06/19/2006 Active 274 No No No No No
06/20/2006 Actve 274 No No No No No
06/24/2006 Aciive 273 No No No No No
0612572006 Active 274 No No No No No
061262006 Active 274 No No No No No
08/27/2006 Active 274 No No No No No
06282006  Active 275 No No No No No
0872012008 Active 275 No No No Ne No
06/30/2006 Acfive 276 No Yes No Yos No
Monthly Weight Trend

l e SUTVEY Weigh{

e Max Weight-

Min Survey Weight- I

276

JAN

/___./

=

W

0620172006
08/0472008
06107/2008

Printed 7/18/2006

06/10/2006
05/11/2006

06/12/2006
08132006
0611472006 4
06/15/2006
06/16/2006
061772008
08118/2006
0611672008

0812422008
06/28/2008 +
0612772008
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Patient Kozlowski, Esther Medical Record ID 12323441

‘Telephone Home: (555)555-1212 DOB 10/23/1918

Physician Gibbons; Mark Start Of Care 2/5/2003

Clinical Weights 12/5/2005 Min Weight 127'1bs.

Best Weight 130 lbs Max Weight 1331bs

Survey Pate Status Weight SOB Edema PND Orthopnea Lightheaded Fatigue
06/0172606  Active 129 No No No No No No
06/02/2008 Active 129 No No No No No No
06/0472006 Active 129 No No No No No No
06/0572006  Active - - - - - - -
06/06/20068 Aclive 129 No No No No No No
061072006 Aclive 129 ‘No No No No No No
061082008  Active 125 No No No No Neo No
060922006 Active 125 No No No No No No
06/1072006 Active 129 No No No No No No
0611172008 Aclive 129 No No No No No No
0611272008 Active. 128 No No No No No No
06/1372006 Active = - - - - - -
06/14/2006  Active - - - - - - -
067162006  Active - - - - - - -
06/16/2008 Active 131 No Yes Neo No No No
0611772006 Aclive 132 No Yes No Yes No No
06/18/2008 Attive 134 No Yes No. Yes No No
08/1972006 Active 134 No No Yos Yes No No
0612012008 Active 132 No No No Yes No No
06/21/2008  Actve 130 No No No No No No
06/22/2006 -Acte 130 No No No No No- No
06/2372008 Agtive 131 No NO No No No No
08/242008 Active 134 Yes Yes Ne No. No. Yes
06/25/2006 Active 132 Yes Yes No No. No No
06/26/2006 Active 130 No No No No No No
06127/2006 Active 130 No No No No ‘No No
D6/2812008 Active 129 No No No. No No No
0612912006 Active 126 No No No No Yes No
08/30/2008 Active 27 No No NO No Yo NO
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Patient Mercury, Ralph

Teélephane Home: (555)555-1212 DOB 9/4/1922

Physician Klieni; Kevin Start Of Care 5/9/2003

Clinical Weights 2/22/2005 Min Weight 166 lbs

Best Weight 170 lbs Max Weight 174:1bs

Survey Date Status Weight SOB Edema PND Orthopnea Lightheaded Fatigue
06/01/2008 Aclive - - - - - - -
06/02/2008 Active 167 Yés No Yes. Yes No Yes
06/03/2006 Active- - - - - - - -
06/04/2006 Active 167 Yes No No No No Yes
06/05/2006 Active 167 No No No No No No
06/06/2008 Active 167 No No No No No No
0610772006 Active 168 No No No No No No
06/08/2008 Active 166 No No No No No No
06/09/2006 Active 166 No No No No No No
06/1022006  Active 166 No No No No No No
061112008 Active 167 No No No No. No No
0611212008 Active 168 Yes Yes No No No No
06/1312006 Active 166 No No No No No No
06/14/2006 Acive 169 Yes Yos Yes Yos No No
061162006 Active 168 Yes Yes No Yes No No
0611672006 Active 167 Yes Yes No No No No
06/17/2006 Active 166 No No No ‘No No No
0B/18/2006  Active 184 No No No. No No No
08/19/2006 Active 164 No No No No ‘No. No
0B/202008  Activé 164 No No No No No No
06/21/2006 Active 166 No No Yes Yes No No
06/22/2008 Active 166 No No No Yeos No No
06/232008 Agtive 164 No No No No No No
06/2412008 Active 163 No No No No No No
08/25/2006 Active 163 No No. No No. No No
06/2612006 Active 163 No No No No No No
08/2712006 Aclive 183 No No No No No No
062872006  Aclive 164 No No No No No No
067292006 Acfive 165 No No No No No No
06/30/2006 Active 165 No No No Ne No No
Monthly Weight Trend
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Patient Minnetta, Mary

Telephane Home: {§55)555-1212 DoOB 7/5#1942

Physician Silver, Saimuel Start Of Care 7/15/2004

Fax: 515-876-1235
Clinical Weights 2/22/2005 Min Weight 147 Ibs
Best Weight 150 tbs Max Weight 153 Ibs
Survey Date Status Weight SOB Edema PND Orthopnea Lightlieaded Fatigue
06/012006  Aclve 149 No No No No No
06/02/2006 Acltive 150 No No No No No
06/03/2006 Active 150 No No. No No Yes
0640472006 Aclive 449 No No No No No
06/05/12006 Active 150 No No No No No
06/06/2006 Active 150 No No No No Yes
06/07/2006  Actve 150 No No No No No
06/08/2006 Active 150 No No No No No
06/09/2006 Active 149 No No No No Yes
06/10/2006 Active 150 No No No No No
06/11/2008 Active 149 No No No No Yes
06/12/2006 Active 149 ‘No No No No Yes
06/13/2008 Active 148 No No. No No Yes
0671472006 Active 145 No No No No Yes
0671512006 Active 150 No No -No No No
06/16/2006 Active 150 No No No No No
0611712008 Active 150 No No No ‘No No
06/18/2006 Active 150 No No No No No
06/19/2006 Active 150 No. No No No No
06/2072006  Activé 151 No No No Yes No
06/21/2006 Active 153 No Yes No Yes No
06/22/2006 Active 152 No Yos No Yes No
0672312006 Active 151 No. No No No No
0612472006 Active 151 ‘No No No No No
0B6/25/2006 Active 153 Yes Yes No Yes No
06/26/2008 Active 152 Yes Yes No Yes No
0612712006 Active 151 No No- No Yes No.
0612812006 Active 150 No No No No No
0612912006 Aclive 150 No No No No No
0613072006 Active 149 No No No No No
Monthly Weight Trend
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Patient Moranski, Frances

Yelephone Home:-(555)555-1212 DOB 7/27/1915

Physician Pauison, Pat Start Of Care 9/15/2005

Fax: 515-787-3433
Clinical Weights 2/14/2005 ‘Min Weight 145 lbs
Best Weight 152 ibs Max Weight 155 Ibs
Survey Date Status Weight SOB.  Edem. PND  Orthopnea Lightheaded

06/01/2006  Acive 154 Yes No: No No No
06/02/2006 Active 154 Yes Yes No No Yes

06/03/2006  Acitve 154 No Yes No No Yes

06/04/2006 Acte -

06/05/2008 Aclive = - - - - -

06/06/2006 Activa 153 Yos Yes No No No
06/07/2006 Acive 183 No No No No No
06082006 Aciive 152 No No No No No
06/09/2006 Active 153 No ‘No No No No
06/10/2006 Active 153 No No No No No
06/1172006 Active 155 No Yas No Yes No
06122008  Acive 454 Yes No No No No
06/1372006 Active 155 Yes Yes No No No
061472006 Adtive 159 Yes Yes Yes: Yes No
06/15/2006 Active 187 Yas Yes No Yes No
06/16/2008 ‘Active 156 Yes No No Yes No
08/1722006 Adltive. 155 Yes - Yes No No No
06/1822006 Active 157 Yes Yes Yes Yes No
06/19/2006  Actve 155 Yes Yos No Yes No
06/20/2006 Active 154 No Yes No Yes No
0612112006 Aclive 157 No Yes Yes Yas No
06/22/2006  Active 156 No Yes Yes Yes No
06/23/2006 Active 154 No No No No No
06/24/2006 Aclive 155 No No No No No
062572006 Active 158 Yes Yes No Yes No
08/26/2006 Active 157 No Yas Yes Yes No
0612772006 Active 155 No No No Yeos No
06/28/2008 Active 154 No No No No No-
06/29/2008 Aciive. 154 No No No No No
06/30/2006 Active 153 No No No No No
Monthly Weight Trend
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l m———— Survey Weight e Max Weight- wewes Min Survey Weight l

Patient O'Conner, James

Telephone Home: (555)555-1212 DOB 6/23/1919

Physician McGuire, Mark D ‘Start Of Care 10/8/2003.

Cliniical Weights 2/1442005 Min Weight 158'ibs’

Best Weight 162 lbs Max Weight 166.1bs

Survey Date Status Weight SOB Edema PND Orthopnea Lightheaded Fatigae
06/012606  Actve: 162 No No No No No No
06/02/2006 Active 162 No No No No- No No
06/03/2006 Active: 162 No No. No No No No
06/04r2006 Active 162 ‘No No No No No No
06/05/2006 Actlve 162 No' No No ‘No No No
08/06/2008 Active 162 No No No No No No
06/07/2006 Active 162 No No No No No No
06/08/2008 Active 162 No No No No No No
06/09/2006 Active 161 No No No No ‘No No
06/10/2006 Active 161 No ‘No No No No No
06/11/2006 Active 161 No No No No No No
06/1272008 Active 161 ‘No No No ‘No No No
06/132006 Active - - - - - - -
06/1422006  Active - - - - - - -
06152006  Active - - - - - - -
06/162006 Active 161 No No No ‘No No No
06/17/2006 Active 162 No No No ‘No No. No
06/18/2008 Aclive 1685 Yes Yes No No No No
06/1972006 Aclive 165 Yes Yos No No No No
-06/20/2006 Active 166 Yas Yes Yes Yes No No
06/21/2006 Active 185 Yes Yes Yes Yes No No
0612272006 Active 164 No' Yas Yes Yeos No No
0612312006 Active 164 No Yes No Yes No No
0612412006 Active 163 No No No Yes No Yes
06/25/2006 Active 162 No No. No No No Yes
06/28/2006 Active 161 No No No No No No
08/29/2006 Active 181 No No No No No No
06/30/2006 Active 163 No No No Yes No No
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Patient Oliver, Oliver

‘Telephone Home: (555)555-1212 DOB 8/12/1924

Physician Olson, Nell Start Of Care 5/7/2003

Fax: 515-787-3433
Clinical Weights 873072005 Min Weight 225 lbs’
Best Weight 228 1bs Max Weight 231 Ibs
Suarvey Date Status Weight SOB Edema PND Orthopnea Lightheaded
06/01/2008 Aclive. 224 No No No Ro N6
06/02/2006 Active 224 No No No Neo. No’
06/03/2006 Active - - - - - -
0610472006 Active 224 No No No No No
06/05/2006 Active 226 No No No No No
06/06/2006 Active 229 No No No No No
06/07/2006 Active 229 No No No No No
D6/08/2006 Aciive 227 No No No No No
06/09/2006 Active 227 No No No No No
06/10/2008 Active 25 Yes No No No. No
0611172006 Aclive 227 Yes No No No No
06/12/2006 Aclive 227 Yes No No No No.
06/132006 Active 229 Yes Yes No No No
06/1472006 Active 229 Yes Yes No No No
06715/2006 Aclive 228 Yes Yes No No No
06/16/2006  Active 227 No No No No No
06/17/2006 Active 226 No Nag No No No
06/1812006 Active 226 No No No No No
06192006 Active 228 No No No No No
06/20/2006 Active 226 No No No No No
06/2112006 Active 228 No No Yes Yes No
06/222006 Active 227 No No Yes Yes No
06/23/2006 Active 226 No No No No No
06/24/2006 Active 226 No No No No No
06125/2006 Active 226 No No. No No No
08/26,2008 Active 230 Yes Yes No No No
062712006 Active 228 No Yes No No No
06/2812006 Active 227 No No No No No-
06/29/2008 Acfive 227 No No No No No
06/30/2006 Active 226 No No No No No
Monthly Weight Trend
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Patient Parado, Gina

Telephone Hone: (630)4'34-9594 DoB 2/2/1955
Physician Boone,; Daniél Start Of Care 7/25/2005
Clinical Weights Min Weight 145 lbs
Best Weight 150 lbs Max Weight 155 Ibs

No Data Available
No Graph-Available
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Patient Poppins, Winfred

Telephone Home: (555)555:1212° DOB 11/18/1922
Physician Jacobson, Willls Start Of Care 1/27/2003

Fax: 515-656-7877

Clinical Weights 2422/2005 Min Weight 194 Ibs
Best Weight 198 Ibs Max Weight 202 |bs

Survey Date Status Weight SO0B. Edemia PND Orthopnea Lightheaded Fatigue
0810172006 Active.

No No No

06/0212006  Acive 200 No No . No
0610372006 Active 200 No No No No No No
0610472006 Active 200 No No No' No No No
06052006  Actve - - - - - - -

06/06/2006 Active 198 No No No No No No
06/07/2006 Active 198 No No No No No No
06/08/2008 Aglive 198 No . No No No No No
0610972006 Active 199 ‘No No No No No No
06/10/2008 Active 200 No No No No No No
06/11/2008 Active 199 No No No No No No
06/12/2006 Aclive 200 No No No No No No
0611372008 Active 200 No Nb No No No No
0611472006 Active 202 No Yes Yes No No No
06115/2006 Active 201 No Yes No Yes No No
06711612006 Active 199 No No No No No
06/17/2008 Active 199 No No No No No No
06/1872006  Actve 199 No No No No No No
06/2272006  Active 199 No No No No No No
0612312006 Active 199 No No No No No Yes
062412006 Active 200 No No No No No Yes
06/25/2008 Active 203 Yes Yes No Yes No Yes
D6126/2006 Active 201 Yes Yes No Yes No Yes
06/27/2008 Active 200 Yes No No Yes No Yes
06/28/2006 Aclive 198 No No. No No No No
06/29/2006 Active 198 No No No No No No
06730/2006 Active 198 No No No No No No

Monthly Weight Trend
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Patient Potters, Harry:

Telephone Home: (555)555-1212 DoB 10/4/1934

Physician Magnuson,.Kéith ‘Start Of Care 9/10/2004

Clinical Weights 3/15/2006. Min Weight 138 Ibs

Best Weight 143 ibs Max Weight 145 ibs

Survey Date Status Weight SOB Edema PND Orthopnea Liphtheaded Fatigue
060172006  Active N - - - - -
06/02/2008 Actve 145 No No No ‘No No.
06/03/2006 Active 145 No Nor No No No
06/0472006 Active 144 ‘No No No. No No
06/052006 Active 142 No No No No No
06/06'2008 Aclive 144 No No No No No
0610772006 Active 144 ‘No No No No Yes
DBI0BZD0B  Actve 143 No No No No No
08/09/2006 Active 145 ‘Ne No No No Yes
06/102006 Active 145 No No No No No
0611112006 Active 146 No No No Na No
0611272006 Active. 146 Yes -No No No Yes
06/132008  Active 148 Yos Yos No No Yes
06114£2006 Active 148 Yes Yes. No No Yes
06/16/2006 Active 148 Yes ‘No No ‘No No
0671672006 Active 144 No. No. No ‘No No
06/17/2006 Active 143 No No No ‘No No
06/1872008  Aclive 143 No- No No No Ne
068/192008 Active 143 No No Ne No No
06/20/2006 Active 143 No No ‘No ‘No No
06/212008  Actve 143 No No No No No
0812212006 Active 143 No' No No No No
06/23,2006 Active 143 No No No No No
0612712006 Active 145 No Yes No Yes Yes
06/28/2008 Active 145 Yes Yes No Yes Yes
06/29/2006 Active 143 No No No Yes No
0813072006 Active 142 No No Ne No No
Monthly Weight Trend
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Patient Rogers, Robert

Telephone Home: (555)555-1212 DoOB 10/13/1934

Physician Klien, Kevin ‘Start OF Care 6/30/2003-

Clinical Weights 2/22{2005 Min Weight 164 lbs

Best Weight 168 ibs Max Weight 171 tbs

Survey Date Status Weight SOB Edema PND Orthopnea Lightheaded
065/012006  Actve 170 No No No Ne No
061022006 Active 470 No No No No No
06/03/2006 Active 170 No Np. Ne No No
0610472006 Active 170 No No ‘No No No
06/05/2006  Actiye 171 No No No No No
08/06/2008 Adtive 171 No No No No No
0610772006 Acte 470 No No No No No
06/08/2008 Active 168 No No No No No
06/09/2006 Active 168 No No No No No
06/10/2006 Active 169 No No No No No
06/11/2008 Active 171 No No No No No
061122008 Active 171 -No No No ‘No No
0611322006 Active 173 Yes Yes No No No
061142006 Active 174 Yes Mo Yes No No
061162006 Active h Y74 Yes Yes No Yes No
06/162006 Active 171 ‘No. Yes. No Yas No
06/17/2006 Active 168 No No No No No
067182008 Active 168 No No No. No No
06/1972006  Aclve 188 "No No No No ‘No
-06/20/2006 Active 168 No No No No No
06/21/2008 Active 170 No Yes -No Yes No
08/22/2006 Active 17 No' Yos No Yes No
06/23r2008 Aclive 17 Yes Yes No Yeos Neo
06/2412008 Active 169 No Yes No Yes No
06/25/2006 Active 169 No Yes No Yes No
06/26/2006 Active 167 No No No No No
08/27/2008 Aclive 167 No No No No No
06/28R006  Aclive 167 No No No No No
06/20/2006  Actve 166 No No No No No
06/30/2008 Active 166 No No No No No
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Patient ‘Sanders, Verlin
Telephone Home: (555)555-1212 DoB 7/16f1931
Physician Sodheim, Steven Start Of Care 3/5/2003
Fax: 515-789-4355
Clinical Weights 2/23/2005 Min Weight 212 ibs:
Best Weight 215 ibs Max Weight 219'1bs
Survey Date Statis Weight SOB Edemia PND Orthopnea Lightlicaded Fatigue
0810172006 Aclive 219 Yes ‘No. No No No Yes
0610272006  Actve 220 Yes No No No No Yes
06/03/2066 Active 216 No No. No - No No Yes
06/04/2006 Active 218 Yes No ‘No ‘No No Yes
06/05/2008 Actlive 217 Yes No No No No No
06/06/2008 Active 218 Yes No No No No No
06/072006  Actve 215 Yes No No No No No
06/0872006 Active 215 Yes No No No No No
06/09/2006 Aclive 245 Yes No' No No No Yes
06/10/2008 Active 215 No No No No No Yes
06/11/2008 Active 214 Yes No No No No Yes
0671272006 Aclive 214 Yes No No No Yes Yes
06/13/2008 . Active 217 Yes Yes No No No No
06/1472008 Active 218 Yes Yes No Yas No No
06115/2006 Active 217 Yes Yes No No No No
061162008 ‘Active 215 No No No No No No
06/17/2008 Active 215 No No No No No No
06/18/2006 Active 215 No No No No No No
06/49/2006 Active 215 No No No No No No
067202006  Actve 214 No No No No- No No
0612172006 Active 216 Yes Yes No No No No
0612212008 Active 216 Yes Yes No No No No
0612320068 Active 214 No No No No No No
0612472008 Active 213 No No No No No No
06(25/2006 Active 213 No No. No No No No
068/26/2008  Active 213 No No No No No No
06/27,2006 Aciive 213 No No No No No No
06/28/2008 Active 214 No No No Yes No No
08/29/2006 Active 215 No No Yes Yoes No No
06/30/2006 Active 213 No No No No No Yes
Monthly Weight Trend
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Patient Viita, Velima
Télephone Home: {555)555-1212 DOB 11/23/1930
Physician Klien, Kevin Start Of Care 5/28/2003
Clinical Weights 2/23/2005 Min Weight 192'lbs
Best Weight 195 ibs Max Weight 200 Ibs
Survey Date Status Weight SOB Edema PND Orthopnea Lightheaded Fatigue
06/012008  Aclive - - - - - - -
0610212008 Active 199 No No No No No No
0610312006  Active - - - - - - -
06/0472006 Active - - - - - - -
06(05/2006  Actve 199 No No No No No: No
08/06/2008 Active 199 No No No No o No
06/0772006  Aclive 198 No No No No No No
087082008 Active 199 No No No No No No
0B/09/2008 Active 202 Yes Yes No Yes No Yes
06/10/2086 Active 202 Yes Yes Yes. Yes - Yes
06/112006  Active 200 Yes No No Yes No Yes
D6112/2008 Active 199 No No No Yes No Yes
Active 198 No No No No No Yes
Active 200 No No No Yes No No
Actiye 199 No No No No No Yes
) Active 198 No No No No No Yes.
0611772006 Active 197 No No No ‘No No. No
06/18/2008 Active 197 No No No No No No
0871972006 Active 197 No No No No No No
06/20/2008 Active 202 No No No Yes Yes No
06121/2008 Active 200 No No No Yes No No
062272006 Active 199 No No No No No No
D6/23/2008 Active 188 No No No No No No
06/24/2008 Active 198 No No No No. No No
06/25/2008 Active 198 No No No No. No No
06/26/2006 Active 198 No No No Neo No No
0612772006 Active 198 No No No No No No
067282006  Active 197 No No No Neo No No
0672912006 Active 197 No No No No. No No
06/30/2006 Active 197 No No No No No No
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Patient Warida, Wanda
Telephone. Home: 630-303-3039 DOB 1/1/1953
Physician Boone, Daniel Start Of Care’ 8/8/2005
Clinical Weights Min Weight 1881bs
Best.Weight 190 Ibs Max Weight 194 Ibs

No Data Avallable
No Graph Available
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Patient Warren, William

Telephone Home:-(555)555-1212 DOB 8/29/1960
Physician Marky, Marc Start Of Care 9/9/2004

Fax: 515-323-4446

Clinical Weights 6/16/2005 Min Weight: 236 ibs
Best Weight 239 ibs Max Weight 242 Ibs

Survey Date Status Weight SOB Edema PND Orthopnea Lightheaded Fatigue
06/01/2006 ‘Aclive - - - - -
06/02/2006 Active 241 No No No No Yes

-

'06/03/2006 Active 240 No No ‘No ‘No Yés Yes
06104/2006 Active 240 No No No No Yes No
06/05/2008 Aclive 240 No No No No Yes No
0610612006 Aciive 239 No No No ‘N6 Yes No
06/072006 Active 241 Yes No No No Yes Yes
057082008 Aclive 244 No No No No Yes No
06/09/2006 Active 240 Yes No No No Yes No
06/10/2006 Active 240 No No No ‘No Yes No
06/11/2008 Active 240 Yes No No No Yes Yes
061122008 Aclive 240 MNo No No No Yos No
06M3R006  Active 240 No No No No No No
0611472006 Active 240 No No No No No No
06715/2006 Active 240 No No No No No No
06/1622008  Actve 240 No No No No No No
06/1712006 Active 240 No No No No No No
06/1872006 Active 240 No No No Noe No No
061192006 Aciive 240 No No No No No No
06/20R2006 Active 240 No No No ‘No- No No
0612112006 Active 240 No No No No No No
06/22/2006 Active 240 No No No No No No
06/23/2006 Active 240 No No No No No No
0872472006 Active 240 No No No No No No
06/25/2006 Active 240 No No No No No No
0672612008 Active 240 No No No No No No
06/27/2006 Active 240 No No No Neo No No
06/28/2006 Active 240 No No No ‘No No No
08/292008  Aciive 240 No No No No No No
0613072006 Active 240 No No No No No No
Monthly Weight Trend

L-—-- Survey Weight g Max Weight- e Min Survey Weighl—l

242

238

236 y

06/01/2006
08/02/2008 -
08/107{2008
06/0912006
06/10/2006_
0671 112006
06/12/2006
08/13/2006
061412006
06/1512008
06/1672008
06/17/2008
061872008
06/15/2006 -
082172008
087242006
0812742006 4
0672002006
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Pharos Innovations CHF Tel-Assurance Patient Support
Monthly Sumimary Report For June 2006

Patient West, Wayne

Telephone Home: (555)555-1212 DOB 6f1471927

Physician Klien, Kathy Start Of Care 12/6/2002

Fax: 515-656-7877
Clinical Weights 2/23/2005 Min Weight 172ibs
Best Weight 175 lbs Max Weight 180 lbs
Survey Date Status Weight S0OB Edema PND Orthopnea Lightheaded Fatigue
081012008 Aclive. 176 No No' No No No No
06/02/2006  Active 178 Ng No No No. No Yes
06/03/2006 Active 176 No No ‘No ‘Ne No No
06/04/2006 Active 174 No No No No No No
06/05/2008 Active 173 No No No No No Yes
0610672006 Active 176 No No No ‘No No No
06/0772006 Active 173 No No No No No No
06/08/2006 Active 175 No No No No No Yes
06/08i2006 Active 173 No No No No No Yes
06/10/2008 Active 175 No No No No- No No
06/1172008 Aclive 176 Yes Yes No No No No
06/12/2006  Active 174 No No No No No Yes
0611372006 Active 174 No No No ‘No No No
06/14722008 Active 174 No No No No No No
06/15/2006 Aclive 174 No No No No No No
06/16/2006  Active 176 Yes Yes No No No No
06/17/2006 Active 175 Yes Yes No No No Yes
06/18/2006 Active 174 No No No Ne No No
06719/2006 Active 173 No No No No No No
06/20/2006 Active 174 No No No ‘No: No No
06/2172006 Active 174 No No No ‘No No No
06/2272006 Active 173 No No No No No No
06/23/2008 Active 173 No No No No No No
0612472006 Active 173 ‘No No No No No No
06/25/2006 Active 173 No No No No No No
0612612006 Aclive 173 No No No No No No
0672772006 Active 173 No No No No No No
0672812006 Active 173 No No No No No- No
08/29/2006 Aciive 173 No No No No No No
06/3072006 Active 173 No No No No No No
Monthly Weight Trend

o Survey Weight e Max Weight- w—sme Min Survey Weight

180
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176

174

0872072008
0Br23/2008
08/24/2006
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06/28/2006
06/208/2006
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A

Pharos Innovations CHF Tel-Assurance Patient Support
Monthly Summary Report For-June 2006

Patient Wyman, Jane

Telephone Home: (555)555-1212 poB 6/19/1935

Physician Davidsori, Donell Start Of Care 872212003

Fax: 515-323-4446
Clinical Weights 2/23/2005 Min Wejght 167 lbs
Best Weight 172 bs Max Weight 175'Ibs
Survey Date Status Weight SOB Edema PND Orthopnea Liglitheaded Fatigue
06/01/2006  Active. 168 No No No No No No
06/02/2006 Active - ~ v - - - -
0610372006 Active 165 No No No No Np No
060472008 Acthe 167 No No No No No No
06/05/2008 Active 170 No No No No No No
06/06/2006 Active 168 No No No No No No
06/07/2006 Active 170 No No No No No No
06/08/2006 Active 169 No No No No No No
06/09/2008 Aclive 166 No No No No No No
06/10/2006 Active 166 No No No No No No
0671172006 Active 1720 No Yes No No No No
06711272006 Aciive 171 Yes Yes No No No Yes
067132008 Active 1 Yes Yes No Yes No Yes
06/14/2006 Active. 170 Yes Yes No Yes No No
06/15/2006  Active 169 No No No Yes No Yes
06/162006 Active 168 No No No No No No
06/17/2008 Active 168 No No No No No No
06/18/2006 Active 168 No No No No Nc_b No
0611972006 Active 168 No No No No No No
06/20/2006 Active 168 No No No No- No No
0612112006 Active 168 No No No No No No
06/22/2006 Active 168 No No No No No No
06/23/2006 Active 168 No No No No No No
0612472006 Active 170 No No No Yeos No No
061252006 Active 169 No. No. No Yes No No
08/262008  Active 168 No No No No No No
061272006 Active 168 No No No No No No
06/28/2008 Active. 168 No No No No No- No
08/29/2008 Aclive- 168 No No No No No No
06/30/2006 Active 168 No No No No No No
Monthly Weight Trend
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068/10/2008 4
0B/11£2008 4
06/12/2006 4
08/13/2008

06/14/2008 4
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