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REMOTE HEALTH MANAGEMENT SYSTEM 

PRIORITY CLAIM 

[0001] This application claims priority to Us. provisional 
application serial No. 60/379,330, ?led May 8, 2002. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a modular interac 
tive system and method for remote health management, and 
in particular to an automated content delivery program able 
to connect remote users across independent platforms to a 
central database of libraries Whereby a patient’s health can 
be scored dynamically, and appropriate health management 
methods may be instituted that is appropriate for the 
patient’s health pro?le, disease state, comprehension capac 
ity, personal attitudes and medical needs, including that due 
to co-morbid conditions. 

BACKGROUND OF THE INVENTION 

[0003] The invention relates to the ?eld of health man 
agement, particularly to an automated interactive system and 
method for remotely interacting, across independent plat 
forms With a group of patients With one or more disease 
states, and With additionally possible co-morbid conditions 
on a regular basis With a purpose to educate and inform the 
individual about his/her health condition, to motivate the 
individual to change health related behavior, secure com 
pliance With medical regimens, to monitor health related 
parameters, and to intervene early With an ultimate vieW to 
improve the health status of the individual monitored client. 

[0004] In the United States alone, over 100 million people 
have chronic health conditions, accounting for an estimated 
$700 billion in annual medical costs. Because of the con 
tinuous nature of these health conditions, and in an effort to 
control these medical costs, many healthcare providers have 
initiated outpatient or home healthcare programs for their 
patients. The success of these programs is dependent upon 
the healthcare provider’s ability to effectively monitor 
patients remotely, and to detect and intervene at an early 
stage in order to prevent the patient’s medical state from 
becoming more complicated, expensive and difficult to 
manage. In addition, the program’s success is also depen 
dent on its sustaining the patient’s interest and continued 
participation in a process that often extends to the remaining 
term of an individual’s life. 

[0005] Managing a chronic disease or ongoing health 
condition often requires the monitoring and controlling of a 
physical or mental parameter relating to the health condi 
tion. Examples of these parameters include blood glucose in 
diabetes, respiratory How in asthma, blood pressure in 
hypertension, cholesterol in cardiovascular disease, Weight 
in eating disorders, T-cell or viral count in HIV, and fre 
quency, severity or timing of episodes in mental health 
disorders. 

[0006] Since the patients themselves monitor their health 
condition, the clinician is often limited to learning each 
patient’s status strictly through patient initiated events, such 
as an emergency visit, an urgent care visit, a phone call, or 
other patient initiated event that results in delivery of the 
patient’s latest medical data. Even With the current avail 
ability of remote monitoring devices that store and transmit 
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medical data from a patient’s home to a clinic, the clinician 
must still Wait for medical information Whose arrival 
depends on the patient’s initiative. 

[0007] As a result, the majority of the clinician’s time is 
spent With the patients Who are the most motivated and eager 
for a response, or patients Whose conditions have become 
acute and require immediate attention, While the greatest 
opportunity to improve care and prevent conditions from 
exacerbating remain unknoWn and hidden With the less 
motivated or “pre-acute” patients Who do not visit the 
clinician or transmit their medical data. 

[0008] The less motivated patients often develop urgent 
medical needs that could have been prevented With prior 
medical management. Consequently, the cost of treating 
their chronic health conditions is much higher than one 
might expect given the sophistication of current medical 
monitoring devices. 

[0009] In addition, the management of Well motivated 
patients differs considerably from the strategy employed in 
managing high risk patients Who aren’t driven to initiate care 
because they do not perceive a crisis or are less motivated to 
change their behavior. Thus it is important to determine the 
level of motivation in the individual patient When deciding 
the plan of management. 

[0010] A patient health status reporting system that sum 
mariZes and strati?es by risk-potential, the data received 
from the patients as a group Would help the healthcare 
provider identify those patients Who are in the greatest need 
of the provider’s attention, and Would help increase the 
provider’s ef?ciency and productivity. 

[0011] Unfortunately, most existing healthcare informa 
tion systems are only designed to display medical data on an 
individual patient basis. FeW systems have been developed 
that enable clinicians to vieW medical data for an entire 
group of patients simultaneously. Consequently, it is 
extremely dif?cult for a healthcare provider, such as a 
clinician or a nurse to prioritiZe his or her time and efforts 
in a manner that optimiZes care and minimiZes costs and 
complications for a given group of patients. 

[0012] The success of a health management program in 
chronic health condition also depends on the program’s 
ability to modify the health related behaviors of the patient. 
Examples include changing the dietary habits, and exercis 
ing habits in a patient With diabetes; smoking cessation in 
patients, Who have suffered heart attacks, etc. A patient’s 
compliance to medical advice varies considerably With the 
patient’s perception of his/her health condition, healthcare 
provider; level of knoWledge regarding his/her health con 
dition, personal beliefs, motivational drivers, etc. In order 
that that the patient receives the best medical advice, and 
With a vieW to improve the ultimate prognosis of an indi 
vidual With a given condition, it becomes necessary that the 
healthcare management plan takes into account the above 
factors, and that it is customiZed to the individual. 

[0013] NotWithstanding the methods to improve the com 
pliance in the patient, With patients on prolonged folloW up, 
there often develops resistance to the health management 
plan. This resistance may develop as a result of symptom 
relief in the patient and his/her consequent inability to 
appreciate that the underlying disease process is unchanged 
or may be Worsening (the patient feels that he/she ‘doesn’t 
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need the medication anymore’). It may also develop in 
response to the nature of content presented to the individual 
ie the patient ?nds queries regarding a particular conteXt 
intrusive to his/her lifestyle. It is important to detect resis 
tance early and suitably modify content so as to prevent the 
further development of resistance, and improve compliance 
in the patient. 

[0014] In some diseases such as asthma and allergy, and in 
the mental health conditions, the precise diagnosis is not 
alWays knoWn to the healthcare provider. Further, in these 
conditions, even after the diagnosis is made, the best treat 
ment is not alWays clear and may need to be evaluated over 
time. In these patients, dynamic monitoring of the patient 
may help understand the condition better, and formulate the 
ideal medical management plan in the given patient. 

[0015] It is also important to determine the reliability, 
consistency and accuracy levels of the information that is 
inputted into the system, given that the future medical 
management of the patient is dependent on this data. This is 
especially more so in those cases Where the data provided by 
the patient is the only source of information, and in the ?eld 
of medical research. 

[0016] Additionally, in the ?eld of medical research, it is 
necessary to analyZe the patient data in order to better 
understand patient diagnosis and needs. The system presents 
a method by Which routinely collected data from patients 
over multiple healthcare facilities may be integrated and this 
information may be used to understand subgroups of 
patients Who may respond differently to treatment or bene?t 
from different treatment options. In addition, the invention 
also presents a method by Which patients may be selected for 
enrollment in studies. 

[0017] Further, it is also advantageous that any remote 
health management system be compatible With a range of 
communication protocols and devices, in order that the 
patient communicates using the media and remote appara 
tuses that he/she is most comfortable in using, and has ready 
access to. Differing remote apparatuses and communication 
netWorks have varying requirements and limitations and 
advantages With regard to data display and transfer. There 
are advantages With speci?c media that may be utiliZed in 
ensuring a more satisfying interaction of the patient With the 
healthcare provider, a greater involvement in the disease 
management process, and ultimately a better prognosis in 
the patient’s disease state. Current systems are incapable of 
automatically optimiZing content to the remote apparatus, 
type and speed of communication netWork, and to individual 
preferences. 

[0018] Current systems are incapable of automatically 
administering a management plan that is relevant to patient’s 
pro?le, updating the pro?le in response to replies received 
from the interaction, and highlighting to the provider those 
aspects of the patient’s condition that require his/her greatest 
attention. Current systems are also incapable of risk-strati 
fying the individual patients Within the group. 

[0019] Current systems lack the capability to analyZe the 
reliability, consistency and veracity of the replies, and 
validate the information inputted into the system. Further, 
there is no system in place that enables a researcher or a 
healthcare provider to select research subjects either pro 
spectively or retrospectively for study on the basis of data 
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contained Within the pro?le. Current systems do not easily 
alloW the collected data to be integrated over multiple 
healthcare facilities and utiliZed for the purpose of medical 
research, impeding the conduct of large multi-centric stud 
ies. Finally, current systems do not help the healthcare 
provider in making a diagnosis and in determining the 
medication and health management that is most suited to the 
individual patient. 

[0020] This and other advantages of the invention Will 
become apparent on consideration of the ensuing description 
beloW. 

SUMMARY OF THE INVENTION 

[0021] The invention is a system and method that auto 
matically initiates a remotely communicated surveillance 
and health management process to interactively obtain a 
patient’s health-related pro?le, update and analyZe the pro 
?les, categoriZe the patient’s pro?le by risk-strati?cation 
methods using multiple pro?les from other patients, and 
administer a health-related management plan that is relevant 
to the patient’s updated pro?le and risk-strati?cation. The 
invention further provides researchers and healthcare pro 
viders to prospectively and retrospectively select patients for 
study based on data contained Within each pro?le, and each 
updated pro?le of each patient. 

[0022] The invention further provides a system and 
method to highlight to a patient’s provider the patient’s 
condition that require his/her greatest attention using the 
updated and risk-strati?cation data obtained by remote itera 
tive and interactive querying of the patient based on updated 
data from the patient in comparison to updated data from 
each patient in a study. The invention also assists health care 
providers in diagnosing and in determining the medication 
and health management that is most suited to the treatment 
of each patient, individually, or, in light of risk-strati?cation 
analysis, in determining the treatment based upon the risk 
that a given patent assumes in a group of patients. 

[0023] In accordance With still further aspects of the 
invention, the collected data is integrated over multiple 
healthcare facilities and utiliZed for the purpose of medical 
research to enhance the conduct of large multi-center stud 
ies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The preferred and alternative embodiments of the 
present invention are described in detail beloW With refer 
ence to the folloWing draWings. 

[0025] FIG. 1A is a schematic block diagram illustrating 
the components of the system according to the preferred 
embodiment of the invention. 

[0026] FIG. 1B is a schematic block diagram illustrating 
the architecture of the system and its connections to multiple 
individuals at different types of remote terminals according 
to the invention. 

[0027] FIG. 2 is a block diagram depicting interdependent 
characteristics (operators) of a dialog; 

[0028] FIG. 3 is How chart depicting the steps in creating 
and storing of content data from a dialog; 

[0029] FIG. 4 is a How chart diagram depicting the 
creation of the programming statements using a Dialog 
Editor Platform; 
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[0030] FIG. 5 is a schematic block diagram illustrating the 
generation of an intervieW form according to the method of 
the invention. 

[0031] FIG. 6 is a schematic vieW of an intervieW form 
appearing on the screen of the remote terminal of FIG. 1A. 

[0032] FIG. 7 is a schematic block diagram illustrating the 
functions of individual component programs at the pro?le 
computer of the remote health management system. 

[0033] FIG. 8 is a block diagram illustrating the three 
dimensional aspects of the dynamically determined risk state 
output scale; 

[0034] FIG. 9 is a schematic vieW of the report generator 
interface, as it appears to the healthcare provider. 

[0035] FIG. 10A is a How chart illustrating steps included 
in the method of the invention. 

[0036] FIG. 10B is a continuation of the How chart of 
FIG. 10A. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0037] Referring to FIG. 1A, the remote health manage 
ment system 10 includes a pro?le computer 20 having a 
monitoring application 22, task scheduler 24, content 
assignor 28, dialog generator 30, script generator 32 and 
report generator 34. Pro?le computer 20 is connected to a 
database system 40. Database system 40 includes protocols 
database 42, pro?le database 44, tasklist database 46 and 
dialog library 48. Pro?le computer 20 and database system 
40 are netWorked to a modem M1 for connecting pro?le 
computer 20 and database system 40 to a communication 
netWork 50. 

[0038] An individual 70 desiring access to system 10 is 
located at remote terminal 72. Remote terminal 72 is con 
nected to communication netWork 50 through a modem M2 
such that remote terminal 72 accesses system 10 for inter 
active health management sessions through modem M2 and 
communication netWork 50. It is obvious that many more 
remote terminals can be connected to communication net 
Work 50 for accessing system 10. 

[0039] A monitoring device 74 for monitoring a health 
condition of individual 70 is connected to remote terminal 
72. Monitoring device 74 is capable of producing measure 
ments of a physical characteristic of the health condition and 
of uploading the measurements to remote terminal 72 for 
transmission to system 10. In one possible embodiment, 
individual 70 is a diabetic and monitoring device 74 is a 
blood glucose meter for measuring blood glucose levels of 
individual 70. In another embodiment, individual 70 is 
asthmatic and monitoring device 74 is a peak ?oW meter for 
measuring the individual’s peak ?oW levels. Speci?c tech 
niques for connecting a monitoring device to a remote 
terminal for remote monitoring of an individual’s health 
condition are Well knoWn in the art. 

[0040] Communication netWork 50 further connects a 
healthcare provider 60 of individual 70 to pro?le computer 
20. Provider 60 has a medical record database 62 for storing 
electronic medical records of individual 70. Medical record 
database 62 is connected to communication netWork 50 
through a modem M3 such that pro?le computer 20 receives 
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through netWork 50 the stored electronic medical records 
from database 62. Similarly, communication netWork 50 
connects a managed care organiZation 56 of individual 70 to 
pro?le computer 20. OrganiZation 56 has a medical claims 
database 58 for storing medical claims data of individual 70. 
Medical claims database 58 is connected to communication 
netWork 50 through a modem M4 such that pro?le computer 
20 receives through netWork 26 the stored medical claims 
data from database 58. 

[0041] Communication netWork 50 also connects pro?le 
computer 20 to an external data source 52 having additional 
material database 54. Database 54 contains additional dialog 
libraries, additional protocols and educational materials 
Which may be used to induce a modi?cation in the health 
related behavior of individual 70. Database 54 is connected 
to communication netWork 50 through a modem M5 such 
that database system 40 may transfer additional educational 
materials from database 54 to remote terminal 72 through 
netWork 50. 

[0042] It is obvious that a plurality of remote terminals 72 
and monitoring devices 74 may be used by the same or 
different individuals 70 to communicate With remote health 
management system 10 at any point of time. Further, a given 
individual 70 may prefer one terminal for data entry, and 
another for vieWing multimedia components, depending on 
his/her individual taste. For example, an executive With 
Diabetes may prefer to enter data by the use of a Personal 
Digital Assistant, but may prefer to receive videos of aero 
bics on his digital TV at home to help him With his Weight 
reduction program. When this executive is on a business trip, 
he might Wish to ansWer the queries but skip the digital TV 
bit. In addition individual 70 may have preferences about the 
form and manner of presentation of content, including such 
entities as color, font, and background visualiZation prefer 
ences Within remote terminal 72. 

[0043] Further, With the passage of time, neWer commu 
nication protocols, remote terminals and monitoring devices 
may become available, and individual 70 may Wish to use 
these neWer devices. It Would be inefficient for the health 
care provider 60 to create a separate dialog and script for 
each of the supported device types. Even if this Were done, 
there is the added possibility of the older data being incom 
patible With the neWer systems. To circumvent the above 
problem, When dialogs 100 that are created by healthcare 
provider 60 include multimedia and other components as 
data?les 136. Script generator 32 reformats these so called 
‘master-dialogs’ into scripts that are interpreted by remote 
terminal 72 and monitoring device 74. 

[0044] In the preferred embodiment, communication net 
Work 50 is a public communication netWork such as the 
Internet, and system 10, remote terminal 72, healthcare 
provider 60, managed care organiZation 56, and external 
data source 52 connect to the public communication netWork 
through the use of modems, as illustrated in FIG. 1A. 
Alternatively, communication netWork may be a Wireless 
communication netWork, cellular netWork, telephone net 
Work, or any other netWork Which alloWs the fore-mentioned 
devices to exchange data With pro?le computer 20. For 
clarity of illustration, only one remote terminal 72 is shoWn 
in FIG. 1A. HoWever it is to be understood that remote 
health management system 10 may include any number of 
remote terminals, and a single individual 70 may commu 
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nicate With pro?le computer 20 through the means of more 
than one remote terminal 72. Speci?c techniques for net 
Working computer systems and the electronic devices men 
tioned above for on-line interaction are Well knoWn in the 
art. 

[0045] FIG. IB is a schematic block diagram illustrating 
the architecture of the system 10 and its connections to 
multiple individuals at different types of remote terminals 
according to the invention. Referring to FIG. IB, multiple 
individuals 70 use different remote apparatuses 72 (72A, 
72B, 72C, 72D, 72E and 72F) in order to receive dialogs and 
transfer replies and physiological measurements (param 
eters) to healthcare provider 60 and research Worker 60A, 
both having access to system 10 via remote terminal 64 in 
signal communication With netWork 50G. Network 50G is in 
signal communication With the monitoring application 22 
via modem MIG. Apparatus 72A is preferably a personal 
computer connected to remote health management system 
10 through a high speed internet connection 50A. Here, 
monitoring application 20 connects to modem MIA through 
a high speed internet data server (not shoWn). The advantage 
of using communication netWork 50A in delivering content 
to individual 70 in this instance is that the content presented 
can be data intensive, including rich graphics and multime 
dia (video and sounds). Further, the data processing, and 
storage capabilities of the personal computer may be utiliZed 
so that the individual has greater control over the informa 
tion inputted into the system, as Will be described in the 
alternative embodiment. 

[0046] Remote apparatus 72B is a handheld mobile com 
munication device such as a Wireless enabled personal 

digital assistant (PDA) or a Wireless access protocol enabled mobile phone. System 10 communicates With appa 

ratus 72B by a Wireless data server and Modem MIB 
connected to Wireless netWork 50B. An advantage of using 
apparatus 72B is that individual 70 has greater connectivity 
When compared With apparatus 72A. 

[0047] Remote apparatus 72C is a digital television that 
uses digital television netWork 50C for data communication. 
Modem MIC is used in transferring data in the digital 
television format from monitoring application 22 to the 
netWork 50C. 

[0048] Remote apparatus 72D is a standard dial tone 
multi-frequency (DTMF) telephone Which communicates 
With system 10 via standard telephone lines. Voice data is 
routed from monitoring application 22 using a voice data 
server in system 10 through modem MID from and to 
individual 70 via remote apparatus 72D in signal commu 
nication With netWork 50D. Similarly, data received from the 
individual is used to make changes in the pro?le. Speci?c 
techniques to do this are Well knoWn in the art. 

[0049] Remote apparatus 72E is designed to eXecute script 
programs received from the system, and transfer replies and 
measurements to the system via communication netWork 
50E, that may be an internet connection, standard telephone 
line, digital television netWork or a Wireless connection in 
signal communication With modem IE of System 10. In the 
preferred embodiment, apparatuses 72A, 72B, 72C, 72D and 
72E are directly in connection With system 10. In addition, 
these apparatuses are connected to atleast one remote moni 
toring device for measuring physiological variables of indi 
vidual 70. Remote apparatus 72F is a communication 
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enabled monitoring device Whereby, connectivity is enabled 
Within the device itself. The enabled monitoring device 72F 
uses netWork 50F that may use the internet, standard DTMF 
telephone line, Wireless netWork or a digital television 
netWork to communicate With system 10. An advantage of 
using the enabled device 72F is reduced cost of the entire 
unit for the individual. 

[0050] Healthcare provider 60 utiliZes a remote terminal 
50G in order to access patient pro?le databases, requisition 
reports, and to manually assign script programs to the 
individuals, either singly, or to an entire group of patients. 
Further the system may be also be used to schedule consul 
tations and ?X appointments With the individual monitored 
patient. Remote terminal 50G is preferably a Workstation 
connected to the system using a secure internet connection. 
Further, any person desirous of communicating With indi 
viduals 70 may be additionally granted access to the system 
using the remote terminal (Workstation) 50G. This may 
include an administrator Who Wishes to enroll patients, 
collect, analyZe and report data. Further, a researcher Who 
Wishes to enroll patients for the purpose of research, or Who 
Wishes to access the data Within the pro?le database may 
additionally be granted access to the system. 

[0051] In the preferred embodiment, the components of 
system 10, such as monitoring application 22, task scheduler 
24, dialog generator 30, script generator 32, pro?le database 
44 and tasklist database 46 are all physically located Within 
the pro?le computer 20 and database system 40. In an 
alternative embodiment, the remote apparatus additionally 
includes one or more components that are contained Within 
the pro?le computer in the preferred embodiment. In one 
instance, the individual’s pro?le database 44 may be stored, 
atleast in part Within the remote apparatus itself. The pro?le 
database 44 on the remote apparatus is synchroniZed With 
that on the database system 40. An individual Would not 
need to establish a connection With the pro?le computer 
every time he/she Wishes to enter data into the system. This 
is particularly advantageous Where the individual has to 
reply to the same or similar queries over a period of time. 
For example, a patient undergoing treatment for mood 
disorders may be asked to maintain an electronic ‘diary’ 
Where he/she ansWers queries regarding his/her mood. In the 
alternative embodiment, data entered each day Would be 
used to build the patient’s pro?le database. At the end of a 
period of time, the apparatus Would transfer the neWly added 
pro?le variables and this information Would be used to 
update the individual’s pro?le. Alternatively, the electronic 
‘diary’ may also be presented to the healthcare provider at a 
personal visit. 

[0052] The pro?le database also includes information 
regarding the individual’s preferred media, personal prefer 
ences, and visualiZation options. Henceforth, in instances 
Where mass media modalities such as digital television are 
used for communication, the program logic may be broad 
casted to all the individuals, and a personaliZed experience 
may be created through local processing and locally stored 
pro?le variables 

[0053] The monitoring application and components of the 
protocols database may additionally be incorporated Within 
the remote apparatus. The monitoring application Within the 
remote apparatus scans the pro?le database for ‘suspicious’ 
correlates of data, as de?ned in the protocols database. If at 
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any time, a combination of variables in the pro?le database 
is suggestive of an acute crisis or a Worsening disease state, 
then the monitoring application is activated, and this estab 
lishes a connection With the pro?le computer. At regular 
intervals of time, the pro?le database, protocols database are 
updated for neWer information and protocols. 

[0054] The alternative embodiment has the advantage of 
loWering the communication costs With the system. Afurther 
advantage With the alternative embodiment is that the indi 
vidual exercises greater control over the data that he/she 
Wishes to provide to the system, Which is preferable to many 
individuals. 

[0055] FIG. 2 is a block diagram depicting the interde 
pendent characteristics (operators) of a dialog 100 in the 
system matrix. The interdependent characteristics include 
the dialog’s general attributes 110, library attributes 120 for 
the aspect of care addressed and dialog content 130, the 
active content of dialog 100. Dialog attributes 110 de?ne 
such characteristics of the dialogs such as the name of the 
dialog, the unique code that is used by the system to refer to 
the dialog, version of the dialog, the name of the dialog 
creator, the date of creation and last update of the dialog. 
Dialog attributes 110 further includes information regarding 
the previous versions of the dialog, and references to those 
dialogs that are derivatives of the current dialog, besides 
containing a reference to the previous versions of the dialog. 

[0056] Library attributes 120 of a dialog include those 
attributes that de?ne the place of the dialog in the library. 
Besides alloWing for the searching, updating, and classi? 
cation and retrieval of dialogs by healthcare provider 60, the 
information contained Within library attributes 120 is also 
referenced by content assignor 28 in order to assign a 
particular dialog to the individual 70 from amongst the 
plurality of dialogs Within the library of dialogs. Library 
attributes 120 includes a health condition referential 122, 
disease attribute referential 124, client pro?le referential 
126, and a priority referential 128. Health condition refer 
ential 122 includes information on the disease state or health 
related condition and attribute in the management of Which 
the dialog Would typically need to be employed. The states 
that are de?ned by health condition referential 122 are not 
necessarily exclusive and can often overlap, and be subsets 
of other health condition referentials particularly so When 
the disease or health related condition is present in a diverse 
population. For instance there may be one attribute that 
relate to diabetes, and another that relates speci?cally to 
juvenile diabetes (a form of diabetes). Obviously, dialogs 
containing health condition referential 122 that relate to 
diabetes can be freely applied to all patients Who have 
juvenile diabetes but not vice versa. An advantage of the 
above is that it decreases the number of dialogs that have to 
be created for managing conditions that present in a diverse 
population. 

[0057] Disease attribute referential 124 declares a speci?c 
attribute of the disease or health related condition that relates 
to the said dialog 100. Disease attribute referential 124 in a 
disease such as diabetes may include references to organs 
that are damaged as a result of the disease in the longer term 
as a result of poor glucose control, such as that for the 
kidneys, the blood vessels, the eyes and the feet, to name a 
feW. It can further include folloW up material that relates to 
patient’s compliance With medication, patient’s compliance 
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With dietary modi?cation, a Weight reduction program, and 
a module that ensures that the patient is monitoring his/her 
blood sugar regularly. Thus, diseases and health related 
states are divided into a plurality of attributes, and these 
attributes are referenced in the disease attribute referential 
124. 

[0058] Patients (individual 70) may vary Widely in their 
educational background, comprehension capacity, motiva 
tional drivers, attitude and perception of their condition, and 
preference of communication medium. In order to commu 
nicate Well With the patient, it becomes necessary to opti 
miZe the communication to one that is best suited to a 
particular patient. Client pro?le referential 126 de?nes the 
characteristics of individual 70 in Whom the particular 
dialog 100 Would likely be effective and pertinent. Thus, at 
the time of assignment of a particular dialog 100 to indi 
vidual 70, either by the automatic content assignor 70 or by 
healthcare provider 60, it is ensured that dialog 100 is 
individualiZed to the patient not only in terms of the disease 
condition or requirement in the patient’s health condition, 
but also in terms of the patient’s individual preferences. 

[0059] Priority referential 128 describes the relative 
importance of the dialog in terms of urgency, value of the 
particular information in the management of the health 
related condition and health attribute status of individual 70. 
Priority referential 128 includes information that enables the 
system to prioritiZe from among a set of possible dialogs that 
Would need to be served on individual 70. Further, priority 
referential 128 de?nes the sequence in Which dialog 100 
appears in a particular communication. 

[0060] Dialog content 130 further includes queries 132, 
replies 134, data?les 136 and actions 140. Query 130 may be 
a question statement to a patient regarding a particular 
aspect of the disease or health related condition. Text mark 
ers at the beginning of a particular query are used to identify 
a given query 132 Within dialog 100. Each query 132 is 
folloWed by a list of possible replies 134, and the patient is 
asked to select the best reply 134. Of course, it is possible 
that, in the case of some queries 130, more than one reply is 
possible. In such a case, the patient is asked to choose all the 
replies 134 that apply. Actions 140 de?ne the next step to be 
folloWed for each of the possible replies. Of course, When 
more than one reply 134 is alloWed for a particular query 
132, actions 140 Would de?ne the procedure to be folloWed 
for each of the possible alloWed combinations. Alternatively, 
default actions 140 may be assigned Within a dialog 100 for 
that reply 134 to Which no action 140 has been de?ned. For 
instance, one such default action Would be to go to the next 
query. Further, more than one action 140 may be assigned to 
a particular reply 134. 

[0061] Possible actions 140 includes next function 142, 
jump function 144, neWdialog function 146, database func 
tion 148, play?le function 150, alert function 152, measure 
function 154 and terminate function 156. When Next func 
tion 142 is applied to a particular reply 134, the next query 
is put to the user. Jump function 144 instructs the program 
to go to speci?ed query 134 Within dialog 100. NeWdialog 
function 146 instructs the program to terminate the present 
dialog and doWnload another dialog 100 from communica 
tion netWork 50 or that stored at remote terminal 72. 
Database function 148 instructs the program to make 
amendments and additions in pro?le database 44 and tasklist 
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database 46. Play?le function 150 instructs the program to 
download and run a speci?ed data?le 136 from communi 
cation network 50 or that stored at remote terminal 72. It is 
of particular value Where multimedia components such as 
digital audio and video streams containing health related 
messages may be played to individual 70. 

[0062] Alert function 152 instructs the program to send an 
alert message to healthcare provider 60 informing him/her of 
the receipt of speci?ed reply 134 to query 132. Alert 
function is intended to be used in case a given combination 
of replies received from individual 70 is likely to lead to a 
poor health status in the near future, and/or When immediate 
intervention is required and/or the healthcare provider 60 
Would need to be informed about the reply 134 urgently. 
Measure function 154 contains instructions to remote ter 
minal 72 to collect measurements from monitoring device 
74. Health related parameters may be collected from indi 
vidual 70 and sent to remote health management system 10 
by this function. 

[0063] Terminate function 156 instructs the program to 
terminate the execution of speci?ed content 130. Terminate 
function 156 additionally includes an arithmetic or logical 
method for computation of the results of a speci?ed group of 
queries 132 and replies 134. For example, dialog content 
130 can include a number of queries, With each of the replies 
being assigned a score 158. Terminate function 156 may be 
used to instruct the program to compute arithmetically the 
?nal score 159 for a given set of queries 134. Alternatively, 
logical methods may be used to derive score 159 for each of 
one or more combinations of replies 134. Alternatively, any 
of actions 140 may be assigned to ?nal score 159. An 
advantage of terminate function is that long standardiZed 
questionnaires for risk determination in a variety of condi 
tions may be applied to individual 70 in their original format 
and scored automatically, and the ?nal score 159 be further 
used to execute action 140. It Will be obvious to anyone 
versed in the art that a number of methods and programming 
languages are available to Write programs that can interpret 
dialog content 130 and perform any of the above functions. 

[0064] FIG. 3 is a How chart depicting the steps in 
creating and storing of dialogs 100. A healthcare provider’s 
?rst task is to assign a name, and provide the general 
attributes of the dialog-to-be-created as depicted in block 
350. Next, the user de?nes the health condition to Which the 
dialog Will primarily refer (health condition referential 122) 
at block 352. The provider then identi?es an aspect of care 
at block 354 to Which the dialog Will primarily refer (disease 
attribute referential 124). FolloWing this, the provider iden 
ti?es the pro?le of the individuals to Whom the dialog is 
customiZed (client pro?le referential 126) in block 356, and 
the priority given to the dialog and the health context that it 
attempt to modify (priority referential 128) in block 358. 
Once the naming conventions and the attributes of the dialog 
100 are assigned, the provider creates dialog programming 
statements at block 359, in a graphical programming envi 
ronment as embodied in FIG. 4. NeW dialog content is then 
stored in the dialog library 48 at block 360. 

[0065] The provider Who has access to create neW content 
does so using a simple dialog composer as embodied in FIG. 
4. FIG. 4 is a diagram depicting the creation components of 
a dialog Editor Platform 362. First, a provider is presented 
With a program icon palette 365 of programming statements 
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that are represented as graphic symbols (icons) that can be 
dragged from the palette of available statements into a 
dialog construction platform 370. In a typical embodiment 
of the present invention, the provider drags a start query icon 
372 and a multi-pronged reply icon 375 from an icon palette 
doWn to the construction platform 370. The provider then 
activates a dialog box for each icon by clicking on it With a 
mouse and specifying a query associated With that particular 
icon, for example, a Start Query Dialog 374. Next, in a 
Reply Dialog 380, the provider assigns one or more actions 
140 of reply action group 382 to each reply 378. The reply 
actions group 382 includes one or more actions 140 i.e. the 
execution of an arithmetic function on risk value R, and/or 
appending/modi?cation of data Within database system 40, 
execution of folloW up queries, playing multimedia ?les on 
remote terminal 72 and collecting measurements from moni 
toring device 74. In those actions 140 Which have pointers 
to folloW up queries, next query icon 385 is dragged onto the 
construction platform along With an associated reply icon 
375, in the same manner as described for reply icon 375. 

[0066] The same steps 388 are repeated for each of the 
folloW up queries, till all the queries and folloW up queries 
Within the dialog 100 have associated actions 140 assigned 
to them. By clicking on customiZation icon 390, the provider 
activates customiZation dialog box 392. Customization dia 
log box 392 alloWs the user to customiZe the dialog to 
different kinds of remote terminals 72 and monitoring 
devices 74, and make additions to the output over and above 
the baseline dialog. For instance, the provider can include 
speci?c multimedia components to be served on individual 
70 in addition to/lieu of any of the actions 140 Wherever the 
remote terminal 72, monitoring device 74 and communica 
tion netWork 50 support it. The advantage of customiZation 
dialog box is that it alloWs the provider to make additions to 
existing dialogs and add multimedia and other components 
Without changing the basic structure of the queries that are 
applied to individual 70. In this manner, a ‘master-dialog’ 
can be initially created that includes data components of all 
supported remote terminals 72. As and When neWer and 
enhanced versions of remote terminals 72 become available, 
the corresponding components may be selectively appended 
and modi?ed Within dialog 100. 

[0067] By clicking on the output icon 394, the provider 
activates the output dialog box 396. At any time during or 
after the dialog creation process, the provider can revieW the 
dialog created, using a simulation interface to an appropriate 
appliance, or alternatively the provider can revieW the actual 
dialog content in a text only overvieW WindoW. 

[0068] Once all the folloW up queries, replies and output 
dialogs are formulated and put onto the construction plat 
form 370, the neWly created dialogs are stored in a dialogs 
library 48 from Where it may be incorporated by provider 60 
and content assignor 28 in care management programs and 
for future updating and editing. 

[0069] Referring to FIG. 5, the pro?le computer 20 
includes the dialog generator 30 and is capable of generating 
an interactive dialog 100 and of transferring it through 
communication netWork 50 to the display unit of remote 
terminal 72. At the time of initial registration of individual 
70 in the system, dialog generator 30 generates a registration 
dialog 100R and transfers it through communication net 
Work 50 to remote terminal 72. Registration dialog 100R 
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includes data ?elds for a name 80, a language 81, current 
medical condition 83, and co-morbid health condition 84 of 
individual 70. Pro?le database 44 has storage capability for 
storing pro?le record 45 that includes, name 80A, language 
81A, current health condition 83A and co-morbid health 
condition 84A of individual 70. 

[0070] In the preferred embodiment, dialog library 48 
stores hundreds of dialogs 100 in various languages relating 
to possible health conditions of individual 70, such as 
asthma, diabetes, nicotine addiction, etc. To narroW the 
focus of registration dialog 10OR, dialog generator 30 
communicates With content assignor 28, Which tailors an 
intervieW dialog 1001 in dependence upon language 81 and 
current and co-morbid health conditions of individual 70. 
For eXample, in FIG. 5, individual 70 has indicated his 
language 81 as “ENGLISH” current medical condition as 
“DIABETES” and co-morbid health condition 84 as 
“SMOKER” so content assignor 28 assigns intervieW dia 
logs 1001 that contain English language queries pertaining 
to diabetes and smoking related behaviors of individual 70. 
As illustrated in FIG. 5, language 81 further includes French 
and Spanish. Other languages may be included. Current 
medical condition 83 also includes asthma and depression. 
Other medical conditions may be included. Co-morbid con 
dition 84 also includes alcoholism, obesity, hypertension, 
and hyperlipidemia. In an alternative embodiment, content 
assignor 28 uses data from medical records database 62, 
medical claims database 58, and/or additional material 54 to 
assign registration dialog 100R individual 70. 

[0071] Registration dialog 100R is illustrated in greater 
detail in FIG. 6. Registration dialog 100R contains a ?rst 
category of queries 160 relating to the current health con 
dition of individual 70. Category 162 is divided into a ?rst 
subset of queries 162 for determining current diseases or 
symptoms of individual 70 and a second subset of queries 
164 for determining the pattern and history data of the 
individual’s health condition. For eXample, in the eXample 
in Which individual 70 is a smoker, subset 162 asks about 
any current diseases or symptoms smoking has caused in 
individual 70. Similarly, subset 162 asks for the pattern and 
history data of the individual’s smoking habit. 

[0072] Registration dialog 100R further includes a second 
category of queries 166 for determining the motivational 
drivers of individual 70. Category 166 is divided into siX 
subsets of queries including longevity 168, quality of life 
170, family life 172, social responsibility 174, social accept 
ability 175 and economy 176 for determining a value placed 
by individual 70 on various motivating factors for modifying 
his or her behavior. Subset 168 is for determining the value 
placed by individual 70 on longevity. For eXample, Where 
individual 70 is a smoker, subset 168 includes queries to 
determine if the prospect of living a long life Would provide 
sufficient motivation to quit smoking. 

[0073] Subset 170 is for determining the value placed by 
individual 70 on the quality of his or her life. In the smoking 
eXample, subset 170 includes queries to determine if an 
improvement in smoking symptoms, such as no longer 
suffering coughing ?ts, Would provide suf?cient motivation 
to quit smoking. Subset 172 is for determining the value 
placed by individual 70 on family life. In the smoking 
eXample, subset 172 includes queries to determine if an 
improvement in family life, such as no longer harming 
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relatives With second hand smoke, Would provide suf?cient 
motivation to stop smoking. Subset 175 is for determining 
the value placed by individual 70 on social acceptability. In 
the smoking eXample, subset 175 includes queries to deter 
mine if an improvement in social acceptability, such as no 
longer offending people With bad breath, Would provide 
suf?cient motivation to quit smoking. 

[0074] Subset 174 is for determining the value placed by 
individual 70 on social responsibility. In the smoking 
eXample, subset 174 includes queries to determine if an 
improvement in social responsibility, such as not burdening 
society With the cost of Emphysema treatment, Would posi 
tively motivate individual 174 to quit smoking. Subset 176 
is for determining the value placed by individual 70 on 
economy. In the smoking eXample, subset 176 includes 
queries to determine if the cost savings associated With no 
longer purchasing cigarettes Would provide suf?cient moti 
vation to quit smoking. 

[0075] Registration dialog 100R also includes a third 
category of queries 178 for determining the comprehension 
capacity of individual 70. Category 178 is divided into four 
subsets of queries including age 180, language skills 182, 
reading habits 184, and educational background 186 for 
determining various comprehension capacity factors. Subset 
180 is for determining an age of individual 70 and subset 
182 is for determining language skills of individual 70. 
Similarly, subset 184 is for determining reading habits of 
individual 70 and subset 186 is for determining the educa 
tional background of individual 70. 

[0076] Afourth category of queries 188 is for determining 
a media preference of individual 70. Category 188 is divided 
into three subsets of queries including picture 190, teXt 192 
and video games 194 for determining if the individual 70 
prefers pictures, teXt, or video games, respectively. Of 
course, these types of media are just examples of possible 
media choices and other media, including miXed media 
selections, are possible in alternative embodiments. Regis 
tration dialog 100R and educational ful?llment bank 22 may 
offer other media choices in alternative embodiments, such 
as computer videos, musical lyrics, or hyper-text links. 

[0077] Referring to FIG. 7, monitoring application 22 is 
designed to generate a pro?le database 44 that includes a 
motivational driver pro?le 202, a comprehension capacity 
pro?le 204, and a media selection pro?le 206 from the 
questionnaire replies. Monitoring application 22 further 
includes a con?rmation program for sending a con?rmation 
form 198 to remote terminal 38. The con?rmation form 
includes a summary of each generated pro?le 202, 204, and 
206 so that individual 70 may con?rm each of the generated 
pro?les. Pro?le database 44 is also designed to store a pro?le 
record of individual 70 including his or her name, current 
health condition, and con?rmed pro?les. Additionally, pro 
?le database 44 includes medical claims data 58D received 
from claims database 58, electronic medical records 62D 
received from medical record database 62, and device mea 
surements 74D received from monitoring device 74. Thus, 
pro?le database 44 includes representing the medical con 
dition 83 of individual 70, co-morbid health conditions 84, 
health related parameters, and progress regarding the con 
ditions. 

[0078] Content assignor 28 is designed to parse through 
data contained Within pro?le database 44, and selects those 




































