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(57) ABSTRACT 

The invention is a system for detecting, monitoring, and 
reporting an individual’s physiological or contextual status. 
The system Works deriving a physiological or contextual 
status parameter of an individual using the system. The deri 
vation utiliZes tWo sensed parameters of the individual. The 
system is able to present the derived parameter in relation to 
any other sensed parameters, entered information, life activi 
ties data, or other derived data. 
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SYSTEM FOR DETECTING, MONITORING, 
AND REPORTING HUMAN STATUS 

PARAMETERS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This patent application is a continuation ofco-pend 
ing US. application Ser. No. 09/595,660 entitled System for 
Monitoring Health, Wellness and Fitness ?led Jun. 16, 2000 
and oWned by the assignee of the present application. 

BACKGROUND 

[0002] 1. Field 
[0003] The present invention relates to a system for moni 
toring health, Wellness and ?tness, and in particular, to a 
system for collecting and storing at a remote site data relating 
to an individual:s physiological state, lifestyle, and various 
contextual parameters, and making such data and analytical 
information based on such data available to the individual, 
preferably over an electronic netWork. 
[0004] 2. Description of the Related Art 
[0005] Research has shoWn that a large number of the top 
health problems in society are either caused in Whole or in 
part by an unhealthy lifestyle. More and more, our society 
requires people to lead fast paced, achievement oriented lif 
estyles that often result in poor eating habits, high stress 
levels, lack of exercise, poor sleep habits and the inability to 
?nd the time to center the mind and relax. Recognizing this 
fact, people are becoming increasingly interested in establish 
ing a healthier lifestyle. 
[0006] Traditional medicine, embodied in the form of an 
HMO or similar organizations, does not have the time, the 
training, or the reimbursement mechanism to address the 
needs of those individuals interested in a healthier lifestyle. 
There have been several attempts to meet the needs of these 
individuals, including a perfusion of ?tness programs and 
exercise equipment, dietary plans, self help books, alternative 
therapies, and most recently, a plethora of health information 
Web sites on the Internet. Each of these attempts are targeted 
to empoWer the individual to take charge and get healthy. 
Each of these attempts, hoWever, addresses only part of the 
needs of individuals seeking a healthier lifestyle and ignores 
many of the real barriers that most individuals face When 
trying to adopt a healthier lifestyle. These barriers include the 
fact that the individual is often left to himself or herself to ?nd 
motivation, to implement a plan for achieving a healthier 
lifestyle, to monitor progress, and to brainstorm solutions 
When problems arise; the fact that existing programs are 
directed to only certain aspects of a healthier lifestyle, and 
rarely come as a complete package; and the fact that recom 
mendations are often not targeted to the unique characteris 
tics of the individual or his life circumstances. 

SUMMARY 

[0007] A system is disclosed for detecting, monitoring and 
reporting human physiological information. The system 
includes a sensor device Which generates at least one of data 
indicative of one or more physiological parameters and 
derived data from at least a portion of the data indicative of 
one or more physiological parameters When placed in prox 
imity With at least a portion of the human body. The system 
also includes a central monitoring unit located remote from 
the sensor device. The central monitoring unit generates ana 
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lytical status data from at least one of the data indicative of 
one or more physiological parameters, the derived data, and 
analytical status data that has previously been generated. The 
central monitoring unit also includes a data storage device for 
retrievably storing the data it receives and generates. The 
disclosed system also includes means for establishing elec 
tronic communication betWeen the sensor device and the 
central monitoring unit. Examples may include various 
knoWn types of long range Wireless transmission devices, or 
a physical or a short range Wireless coupling to a computer 
Which in turn establishes electronic communication With the 
central monitoring unit over an electronic netWork such as the 
Internet. Also included in the system is a means for transmit 
ting the data indicative of one or more physiological param 
eters, the derived data, and/ or the analytical status data to a 
recipient, such as the individual or a third party authorized by 
the individual. 
[0008] Also disclosed is a method of detecting, monitoring 
and reporting human physiological information. The method 
includes generating at least one of data indicative of one or 
more physiological parameters of an individual and derived 
data from at least a portion of the data indicative of one or 
more physiological parameters using a sensor device adapted 
to be placed in proximity With at least a portion of the human 
body. The at least one of the data indicative of one or more 
physiological parameters and the derived data are transmitted 
to a central monitoring unit remote from said sensor device 
and retrievably stored in a storage device. Analytical status 
data is generated from at least a portion of at least one of the 
data indicative of one or more physiological parameters, the 
derived data and the analytical status data, and at least one of 
the data indicative of one or more physiological parameters, 
the derived data and the analytical status data is transmitted to 
a recipient. 
[0009] The sensor device includes one or more sensors for 

generating signals in response to physiological characteris 
tics of the individual. The sensor device may also include a 
processor that is adapted to generate the data indicative of one 
or more physiological parameters from the signals generated 
by the one or more sensors. The processor may also be 
adapted to generate the derived data. Alternatively, the 
derived data may be generated by the central monitoring unit. 
[0010] The central monitoring unit may be adapted to gen 
erate one or more Web pages containing the data indicative of 
one or more physiological parameters, the derived data, and/ 
or the analytical status data. The Web pages generated by the 
central monitoring unit are accessible by the recipient over an 
electronic netWork, such as the Internet. Alternatively, the 
data indicative of one or more physiological parameters, the 
derived data, and/or the analytical status data may be trans 
mitted to the recipient in a physical form such as mail or 
facsimile. 

[0011] The system and method may also obtain life activi 
ties data of the individual and may use such life activities data 
When generating the analytical status data. Furthermore, the 
sensor device may also be adapted to generate data indicative 
of one or more contextual parameters of the individual. The 
system and method may then use the data indicative of one or 
more contextual parameters When generating the analytical 
status data. 

[0012] Also disclosed is a system for monitoring the degree 
to Which an individual has folloWed a suggested routine. The 
system includes a sensor device adapted to generate at least 
one of data indicative of one or more physiological param 
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eters of the individual and derived data from at least a portion 
of the data indicative of one or more physiological parameters 
When the sensor device is placed in proximity With at least a 
portion of the human body. Also included is a means for 
transmitting the data that is generated by the sensor device to 
a central monitoring unit remote from the sensor device and 
means for providing life activities data of the individual to the 
central monitoring unit. The central monitoring unit is 
adapted to generate and provide feedback to a recipient relat 
ing to the degree to Which the individual has folloWed the 
suggested routine. The feedback is generated from at least a 
portion of at least one of the data indicative of one or more 
physiological parameters, the derived data, and the life activi 
ties data. 
[0013] Also disclosed is a method of monitoring the degree 
to Which an individual has folloWed a suggested routine. The 
method includes receiving, at a central monitoring unit, at 
least one of data indicative of one or more physiological 
parameters of said individual and derived data based on at 
least a portion of the data indicative of one or more physi 
ological parameters, Wherein the data indicative of one or 
more physiological parameters and the derived data are gen 
erated by a sensor device When placed in proximity With at 
least a portion of the human body. Also received at the central 
monitoring unit is life activities data of the individual. The 
method further includes generating at the central monitoring 
unit feedback relating to the degree to Which the individual 
has folloWed the suggested routine, the feedback being gen 
erated from at least a portion of at least one of the data 
indicative of one or more physiological parameters of the 
individual, the derived data, and the life activities data, and 
providing the feedback to a recipient. 
[0014] The suggested routine may include a plurality of 
categories, Wherein the feedback is generated and provided 
With respect to each of the categories. Examples of the cat 
egories include nutrition, activity level, mind centering, 
sleep, and daily activities. The feedback may be provided in 
graphical form and may be contained in one or more Web 
pages generated by the central monitoring unit. Alternatively, 
the feedback may be transmitted to the recipient in a physical 
form. 

BRIEF DESCRIPTION OF THE FIGURES 

[0015] Further features and advantages of the present 
invention Will be apparent upon consideration of the folloW 
ing detailed description of the present invention, taken in 
conjunction With the folloWing draWings, in Which like ref 
erence characters refer to like parts, and in Which: 
[0016] FIG. 1 is a diagram of an embodiment ofa system 
for monitoring physiological data and lifestyle over an elec 
tronic netWork according to the present invention; 
[0017] FIG. 2 is a block diagram of an embodiment of the 
sensor device shoWn in FIG. 1; 
[0018] FIG. 3 is a block diagram of an embodiment of the 
central monitoring unit shoWn in FIG. 1; 
[0019] FIG. 4 is a block diagram of an alternate embodi 
ment of the central monitoring unit shoWn in FIG. 1; 
[0020] FIG. 5 is a representation of a preferred embodiment 
of the Health Manager Web page according to an aspect of the 
present invention; 
[0021] FIG. 6 is a representation of a preferred embodiment 
of the nutrition Web page according to an aspect of the present 
invention; 
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[0022] FIG. 7 is a representation of a preferred embodiment 
of the activity level Web page according to an aspect of the 
present invention; 
[0023] FIG. 8 is a representation of a preferred embodiment 
of the mind centering Web page according to an aspect of the 
present invention; 
[0024] FIG. 9 is a representation of a preferred embodiment 
of the sleep Web page according to an aspect of the present 
invention; 
[0025] FIG. 10 is a representation of a preferred embodi 
ment of the daily activities Web page according to an aspect of 
the present invention; and 
[0026] FIG. 11 is a representation of a preferred embodi 
ment of the Health Index Web page according to an aspect of 
the present invention. 

DETAILED DESCRIPTION 

[0027] In general, according to the present invention, data 
relating to the physiological state, the lifestyle and certain 
contextual parameters of an individual is collected and trans 
mitted, either subsequently or in real-time, to a site, prefer 
ably remote from the individual, Where it is stored for later 
manipulation and presentation to a recipient, preferably over 
an electronic netWork such as the Internet. Contextual param 
eters as used herein means parameters relating to the environ 
ment, surroundings and location of the individual, including, 
but not limited to, air quality, sound quality, ambient tempera 
ture, global positioning and the like. Referring to FIG. 1, 
located at user location 5 is sensor device 10 adapted to be 
placed in proximity With at least a portion of the human body. 
Sensor device 10 is preferably Worn by an individual user on 
his or her body, for example as part of a garment such as a 
form ?tting shirt, or as part of an arm band or the like. Sensor 
device 10, includes one or more sensors, Which are adapted to 
generate signals in response to physiological characteristics 
of an individual, and a microprocessor. Proximity as used 
herein means that the sensors of sensor device 10 are sepa 
rated from the individual’s body by a material or the like, or a 
distance such that the capabilities of the sensors are not 
impeded. 
[0028] Sensor device 10 generates data indicative of vari 
ous physiological parameters of an individual, such as the 
individual:s heart rate, pulse rate, beat-to -beat heart variabil 
ity, EKG or ECG, respiration rate, skin temperature, core 
body temperature, heat ?oW off the body, galvanic skin 
response or GSR, EMG, EEG, EOG, blood pres sure, body fat, 
hydration level, activity level, oxygen consumption, glucose 
or blood sugar level, body position, pressure on muscles or 
bones, and UV radiation absorption. In certain cases, the data 
indicative of the various physiological parameters is the sig 
nal or signals themselves generated by the one or more sen 
sors and in certain other cases the data is calculated by the 
microprocessor based on the signal or signals generated by 
the one or more sensors. Methods for generating data indica 
tive of various physiological parameters and sensors to be 
used therefor are Well knoWn. Table 1 provides several 
examples of such Well knoWn methods and shoWs the param 
eter in question, the method used, the sensor device used, and 
the signal that is generated. Table 1 also provides an indica 
tion as to Whether further processing based on the generated 
signal is required to generate the data. 
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TABLE 1 

Further 
Parameter Method Sensor Signal Processing 

Heart Rate EKG 2 Electrodes DC Voltage Yes 
Pulse Rate BVP LED Emitter and Change in Resistance Yes 

Optical Sensor 
Beat-to-Beat Heart Rate 2 Electrodes DC Voltage Yes 
Variability 
EKG Skin Surface 3-10 Electrodes DC Voltage No 

Potentials 
Respiration Rate Chest Volume Strain Gauge Change in Resistance Yes 

Change 
Skin Temperature Surface Thermistors Change in Resistance Yes 

Temperature 
Probe 

Core Temperature Esophageal or Thermistors Change in Resistance Yes 
Rectal Probe 

Heat FloW Heat Flux Thermopile DC Voltage Yes 
Galvanic Skin Skin Conductance 2 Electrodes Change in Resistance No 
Response 
EMG Skin Surface 3 Electrodes DC Voltage No 

Potentials 
EEG Skin Surface Multiple Electrodes DC Voltage Yes 

Potentials 
EOG Eye Movement Thin Film DC Voltage Yes 

Piezoelectric 
Sensors 

Blood Pressure Non-Invasive Electronic Change in Resistance Yes 
Korotkuff Sounds Sphygromarometer 

Body Fat Body Impedance 2 Active Electrodes Change in Impedance Yes 
Activity in Body Movement Accelerometer DC Voltage, Yes 
Interpreted G Capacitance Changes 
Shocks per Minute 
Oxygen Oxygen Uptake Electro-chemical DC Voltage Change Yes 
Consumption 
Glucose Level Non-Invasive Electro-chemical DC Voltage Change Yes 
Body Position (e.g. N/A Mercury SWitch DC Voltage Change Yes 
supine, erect, Array 
sitting) 
Muscle Pressure N/A Thin Film DC Voltage Change Yes 

Piezoelectric 
Sensors 

UV Radiation N/A UV Sensitive Photo DC Voltage Change Yes 
Absorption Cells 

[0029] The types of data listed in Table 1 are intended to be rate over a de?ned period of time, such as ten minutes. Sensor 
examples of the types of data that can be generated by sensor 
device 10. It is to be understood that other types of data 
relating to other parameters canbe generated by sensor device 
10 Without departing from the scope of the present invention. 

The microprocessor of sensor device 10 may be 
programmed to summarize and analyze the data. For 
example, the microprocessor can be programmed to calculate 
an average, minimum or maximum heart rate or respiration 

[0030] 

device 10 may be able to derive information relating to an 
individual:s physiological state based on the data indicative 
of one or more physiological parameters. The microprocessor 
of sensor device 10 is programmed to derive such information 
using knoWn methods based on the data indicative of one or 
more physiological parameters. Table 2 provides examples of 
the type of information that can be derived, and indicates 
some of the types of data that can be used therefor. 

TABLE 2 

Derived Information Data Used 

Ovulation 

Sleep onset/Wake 

Calories burned 

Basal metabolic rate 

Basal temperature 

Skin temperature, core temperature, oxygen 
consumption 
Beat-to-beat variability, heart rate, pulse rate, 
respiration rate, skin temperature, core temperature, 
heat flow, galvanic skin response, EMG, EEG, EOG, 
blood pressure, oxygen consumption 
Heart rate, pulse rate, respiration rate, heat flow, 
activity, oxygen consumption 
Heart rate, pulse rate, respiration rate, heat flow, 
activity, oxygen consumption 
Skin temperature, core temperature 
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TABLE 2-continued 

Jul. 24, 2008 

Derived Information Data Used 

Activity level Heart rate, pulse rate, respiration rate, heat flow, 
activity, oxygen consumption 

Stress level EKG, beat-to-beat variability, heart rate, pulse rate, 
respiration rate, skin temperature, heat flow, galvanic 
skin response, EMG, EEG, blood pressure, activity, 
oxygen consumption 

Relaxation level EKG, beat-to-beat variability, heart rate, pulse rate, 
respiration rate, skin temperature, heat flow, galvanic 
skin response, EMG, EEG, blood pressure, activity, 
oxygen consumption 

Maximum oxygen consumption rate EKG, heart rate, pulse rate, respiration rate, heat flow, 
blood pressure, activity, oxygen consumption 

Rise time or the time it takes to rise 
from a resting rate to 85% of a target 
maximum 
Time in Zone or the time heart rate Was 

above 85% of a target maximum 
Recovery time or the time it takes heart 
rate to return to a resting rate after 
heart rate Was above 85% of a target 
maximum 

Heart rate, pulse rate, heat flow, oxygen consumption 

Heart rate, pulse rate, heat flow, oxygen consumption 

Heart rate, pulse rate, heat flow, oxygen consumption 

[0031] Additionally, sensor device 10 may also generate 
data indicative of various contextual parameters relating to 
the environment surrounding the individual. For example, 
sensor device 10 can generate data indicative of the air qual 
ity, sound level/ quality, light quality or ambient temperature 
near the individual, or even the global positioning of the 
individual. Sensor device 10 may include one or more sensors 

for generating signals in response to contextual characteris 
tics relating to the environment surrounding the individual, 
the signals ultimately being used to generate the type of data 
described above. Such sensors are Well knoWn, as are meth 

ods for generating contextual parametric data such as air 
quality, sound level/ quality, ambient temperature and global 
positioning. 
[0032] FIG. 2 is a block diagram of an embodiment of 
sensor device 10. Sensor device 10 includes at least one 
sensor 12 and microprocessor 20. Depending upon the nature 
of the signal generated by sensor 12, the signal can be sent 
through one or more of ampli?er 14, conditioning circuit 16, 
and analog-to-digital converter 18, before being sent to 
microprocessor 20. For example, Where sensor 12 generates 
an analog signal in need of ampli?cation and ?ltering, that 
signal can be sent to ampli?er 14, and then on to conditioning 
circuit 16, Which may, for example, be a band pass ?lter. The 
ampli?ed and conditioned analog signal can then be trans 
ferred to analog to digital converter 18, Where it is converted 
to a digital signal. The digital signal is then sent to micropro 
cessor 20. Alternatively, if sensor 12 generates a digital sig 
nal, that signal can be sent directly to microprocessor 20. 
[0033] A digital signal or signals representing certain 
physiological and/or contextual characteristics of the indi 
vidual user may be used by microprocessor 20 to calculate or 
generate data indicative of physiological and/or contextual 
parameters of the individual user. Microprocessor 20 is pro 
grammed to derive information relating to at lease one aspect 
of the individual:s physiological state. It should be under 
stood that microprocessor 20 may also comprise other forms 
of processors or processing devices, such as a microcontrol 
ler, or any other device that can be programmed to perform the 
functionality described herein. 

[0034] The data indicative of physiological and/or contex 
tual parameters can, according to one embodiment of the 
present invention, be sent to memory 22, such as ?ash 
memory, Where it is stored until uploaded in the manner to be 
described beloW. Although memory 22 is shoWn in FIG. 2 as 
a discrete element, it Will be appreciated that it may also be 
part of microprocessor 20. Sensor device 10 also includes 
input/output circuitry 24, Which is adapted to output and 
receive as input certain data signals in the manners to be 
described herein. Thus, memory 22 of the sensor device 10 
Will build up, over time, a store of data relating to the indi 
vidual USBFS body and/or environment. That data is periodi 
cally uploaded from sensor device 10 and sent to remote 
central monitoring unit 30, as shoWn in FIG. 1, Where it is 
stored in a database for subsequent processing and presenta 
tion to the user, preferably through a local or global electronic 
netWork such as the Internet. This uploading of data can be an 
automatic process that is initiated by sensor device 10 peri 
odically or upon the happening of an event such as the detec 
tion by sensor device 10 of a heart rate beloW a certain level, 
or can be initiated by the individual user or some third party 
authorized by the user, preferably according to some periodic 
schedule, such as every day at 10:00 pm. Alternatively, rather 
than storing data in memory 22, sensor device 10 may con 
tinuously upload data in real time. 
[0035] The uploading of data from sensor device 10 to 
central monitoring unit 30 for storage can be accomplished in 
various Ways. In one embodiment, the data collected by sen 
sor device 10 is uploaded by ?rst transferring the data to 
personal computer 35 shoWn in FIG. 1 by means of physical 
connection 40, Which, for example, may be a serial connec 
tion such as an RS232 or USB port. This physical connection 
may also be accomplished by using a cradle, not shoWn, that 
is electronically coupled to personal computer 35 into Which 
sensor device 10 can be inserted, as is common With many 
commercially available personal digital assistants. The 
uploading of data could be initiated by then pressing a button 
on the cradle or could be initiated automatically upon inser 
tion of sensor device 10. The data collected by sensor device 
10 may be uploaded by ?rst transferring the data to personal 
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computer 35 by means of short range Wireless transmission, 
such as infrared or radio transmission, as indicated at 45. 

[0036] Once the data is received by personal computer 35, 
it is optionally compressed and encrypted by any one of a 
variety of Well knoWn methods and then sent out over a local 
or global electronic netWork, preferably the Internet, to cen 
tral monitoring unit 30. It should be noted that personal com 
puter 35 can be replaced by any computing device that has 
access to and that can transmit and receive data through the 
electronic netWork, such as, for example, a personal digital 
assistant such as the Palm VII sold by Palm, Inc., or the 
Blackberry 2-Way pager sold by Research in Motion, Inc. 
[0037] Alternatively, the data collected by sensor device 
10, after being encrypted and, optionally, compressed by 
microprocessor 20, may be transferred to Wireless device 50, 
such as a 2 Way pager or cellular phone, for subsequent long 
distance Wireless transmission to local telco site 55 using a 
Wireless protocol such as e mail or as ASCII or binary data. 
Local telco site 55 includes toWer 60 that receives the Wireless 
transmission from Wireless device 50 and computer 65 con 
nected to toWer 60. According to the preferred embodiment, 
computer 65 has access to the relevant electronic netWork, 
such as the Internet, and is used to transmit the data received 
in the form of the Wireless transmission to the central moni 
toring unit 30 over the Internet. Although Wireless device 50 
is shoWn in FIG. 1 as a discrete device coupled to sensor 
device 10, it or a device having the same or similar function 
ality may be embedded as part of sensor device 10. 

[0038] Sensor device 10 may be provided With a button to 
be used to time stamp events such as time to bed, Wake time, 
and time of meals. These time stamps are stored in sensor 
device 10 and are uploaded to central monitoring unit 30 With 
the rest of the data as described above. The time stamps may 
include a digitally recorded voice message that, after being 
uploaded to central monitoring unit 30, are translated using 
voice recognition technology into text or some other infor 
mation format that can be used by central monitoring unit 30. 
[0039] In addition to using sensor device 10 to automati 
cally collect physiological data relating to an individual user, 
a kiosk could be adapted to collect such data by, for example, 
Weighing the individual, providing a sensing device similar to 
sensor device 10 on Which an individual places his or her hand 
or another part of his or her body, or by scanning the 
individual:s body using, for example, laser technology or an 
iStat blood analyZer. The kiosk Would be provided With pro 
cessing capability as described herein and access to the rel 
evant electronic netWork, and Would thus be adapted to send 
the collected data to the central monitoring unit 30 through 
the electronic netWork. A desktop sensing device, again simi 
lar to sensor device 10, on Which an individual places his or 
her hand or another part of his or her body may also be 
provided. For example, such a desktop sensing device could 
be a blood pressure monitor in Which an individual places his 
or her arm. An individual might also Wear a ring having a 
sensor device 10 incorporated therein. A base, not shoWn, 
could then be provided Which is adapted to be coupled to the 
ring. The desktop sensing device or the base just described 
may then be coupled to a computer such as personal computer 
35 by means of a physical or short range Wireless connection 
so that the collected data could be uploaded to central moni 
toring Lmit 30 over the relative electronic netWork in the 
manner described above. A mobile device such as, for 
example, a personal digital assistant, might also be provided 
With a sensor device 10 incorporated therein. Such a sensor 
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device 10 Would be adapted to collect data When mobile 
device is placed in proximity With the individual:s body, such 
as by holding the device in the palm of one’s hand, and upload 
the collected data to central monitoring unit 30 in any of the 
Ways described herein. 

[0040] Furthermore, in addition to collecting data by auto 
matically sensing such data in the manners described above, 
individuals can also manually provide data relating to various 
life activities that is ultimately transferred to and stored at 
central monitoring unit 30. An individual user can access a 
Web site maintained by central monitoring unit 30 and can 
directly input information relating to life activities by enter 
ing text freely, by responding to questions posed by the Web 
site, or by clicking through dialog boxes provided by the Web 
site. Central monitoring unit 30 can also be adapted to peri 
odically send electronic mail messages containing questions 
designed to elicit information relating to life activities to 
personal computer 35 or to some other device that can receive 
electronic mail, such as a personal digital assistant, a pager, or 
a cellular phone. The individual Would then provide data 
relating to life activities to central monitoring unit 30 by 
responding to the appropriate electronic mail message With 
the relevant data. Central monitoring unit 30 may also be 
adapted to place a telephone call to an individual user in 
Which certain questions Would be posed to the individual user. 
The user could respond to the questions by entering informa 
tion using a telephone keypad, or by voice, in Which case 
conventional voice recognition technology Would be used by 
central monitoring unit 30 to receive and process the 
response. The telephone call may also be initiated by the user, 
in Which case the user could speak to a person directly or enter 
information using the keypad or by voice/voice recognition 
technology. Central monitoring unit 30 may also be given 
access to a source of information controlled by the user, for 
example the user:s electronic calendar such as that provided 
With the Outlook product sold by Microsoft Corporation of 
Redmond, Wash., from Which it could automatically collect 
information. The data relating to life activities may relate to 
the eating, sleep, exercise, mind centering or relaxation, and/ 
or daily living habits, patterns and/or activities of the indi 
vidual. Thus, sample questions may include: What did you 
have for lunch today? What time did you go to sleep last 
night? What time did you Wake up this morning? HoW long 
did you run on the treadmill today? 

[0041] Feedback may also be provided to a user directly 
through sensor device 10 in a visual form, for example 
through an LED or LCD or by constructing sensor device 10, 
at least in part, of a thermochromatic plastic, in the form of an 
acoustic signal or in the form of tactile feedback such as 
vibration. Such feedback may be a reminder or an alert to eat 
a meal or take medication or a supplement such as a vitamin, 

to engage in an activity such as exercise or meditation, or to 
drink Water When a state of dehydration is detected. Addition 
ally, a reminder or alert can be issued in the event that a 
particular physiological parameter such as ovulation has been 
detected, a level of calories burned during a Workout has been 
achieved or a high heart rate or respiration rate has been 
encountered. 

[0042] As Will be apparent to those of skill in the art, it may 
be possible to AdoWnload@ data from central monitoring 
unit 30 to sensor device 10. The How of data in such a doWn 
load process Would be substantially the reverse of that 
described above With respect to the upload of data from 
sensor device 10. Thus, it is possible that the ?rmWare of 
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microprocessor 20 of sensor device 10 can be updated or 
altered remotely, i.e., the microprocessor can be repro 
grammed, by downloading neW ?rmware to sensor device 10 
from central monitoring unit 30 for such parameters as timing 
and sample rates of sensor device 10. Also, the reminders/ 
alerts provided by sensor device 10 may be set by the user 
using the Web site maintained by central monitoring unit 30 
and subsequently doWnloaded to the sensor device 10. 

[0043] Referring to FIG. 3, a block diagram ofan embodi 
ment of central monitoring unit 30 is shoWn. Central moni 
toring unit 30 includes CSU/DSU 70 Which is connected to 
router 75, the main function of Which is to take data requests 
or traf?c, both incoming and outgoing, and direct such 
requests and tra?ic for processing or vieWing on the Web site 
maintained by central monitoring unit 30. Connected to 
router 75 is ?reWall 80. The main purpose of ?reWall 80 is to 
protect the remainder of central monitoring unit 30 from 
unauthoriZed or malicious intrusions. SWitch 85, connected 
to ?reWall 80, is used to direct data How betWeen middleWare 
servers 9511 through 950 and database server 110. Load bal 
ancer 90 is provided to spread the Workload of incoming 
requests among the identically con?gured middleWare serv 
ers 9511 through 950. Load balancer 90, a suitable example of 
Which is the F5 Serverlron product sold by Foundry Net 
Works, Inc. of San Jose, Calif. analyZes the availability of 
each middleWare server 9511 through 950, and the amount of 
system resources being used in each middleWare server 95a 
through 950, in order to spread tasks among them appropri 
ately. 
[0044] Central monitoring unit 3 0 includes netWork storage 
device 100, such as a storage area netWork or SAN, Which acts 
as the central repository for data. In particular, netWork stor 
age device 100 comprises a database that stores all data gath 
ered for each individual user in the manners described above. 
An example of a suitable netWork storage device 100 is the 
Symmetrix product sold by EMC Corporation of Hopkinton, 
Mass. Although only one netWork storage device 100 is 
shoWn in FIG. 3, it Will be understood that multiple netWork 
storage devices of various capacities could be used depending 
on the data storage needs of central monitoring unit 30. Cen 
tral monitoring unit 30 also includes database server 110 
Which is coupled to netWork storage device 100. Database 
server 110 is made up of tWo main components: a large scale 
multiprocessor server and an enterprise type softWare server 
component such as the 8/8i component sold by Oracle Cor 
poration of RedWood City, Calif., or the 5067 component sold 
by Microsoft Corporation of Redmond, Wash. The primary 
functions of database server 110 are that of providing access 
upon request to the data stored in netWork storage device 100, 
and populating netWork storage device 100 With neW data. 
Coupled to netWork storage device 100 is controller 115, 
Which typically comprises a desktop personal computer, for 
managing the data stored in netWork storage device 100. 
[0045] MiddleWare servers 9511 through 950, a suitable 
example of Which is the 220R Dual Processor sold by Sun 
Micro systems, Inc. of Palo Alto, Calif ., each contain softWare 
for generating and maintaining the corporate or home Web 
page or pages of the Web site maintained by central monitor 
ing unit 30.As is knoWn in the art, a Web page refers to a block 
or blocks of data available on the World-Wide Web compris 
ing a ?le or ?les Written in Hypertext Markup Language or 
HTML, and a Web site commonly refers to any computer on 
the Internet running a World-Wide Web server process. The 
corporate or home Web page or pages are the opening or 
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landing Web page or pages that are accessible by all members 
of the general public that visit the site by using the appropriate 
uniform resource locator or URL. As is known in the art, 
URLs are the form of address used on the World-Wide Web 
and provide a standard Way of specifying the location of an 
object, typically a Web page, on the Internet. MiddleWare 
servers 95a through 950 also each contain softWare for gen 
erating and maintaining the Web pages of the Web site of 
central monitoring unit 30 that can only be accessed by indi 
viduals that register and become members of central moni 
toring unit 30. The member users Will be those individuals 
Who Wish to have their data stored at central monitoring unit 
30. Access by such member users is controlled using pass 
Words for security purposes. Preferred embodiments of those 
Web pages are described in detail beloW and are generated 
using collected data that is stored in the database of netWork 
storage device 100. 
[0046] MiddleWare servers 95a through 950 also contain 
softWare for requesting data from and Writing data to netWork 
storage device 100 through database server 110. When an 
individual user desires to initiate a session With the central 
monitoring unit 30 for the purpose of entering data into the 
database of netWork storage device 100, vieWing his or her 
data stored in the database of netWork storage device 100, or 
both, the user visits the home Web page of central monitoring 
unit 30 using a broWser program such as Internet Explorer 
distributed by Microsoft Corporation of Redmond, Wash., 
and logs in as a registered user. Load balancer 90 assigns the 
user to one of the middleWare servers 9511 through 950, iden 
ti?ed as the chosen middleWare server. A user Will preferably 
be assigned to a chosen middleWare server for each entire 
session. The chosen middleWare server authenticates the user 
using any one of many Well knoWn methods, to ensure that 
only the true user is permitted to access the information in the 
database. A member user may also grant access to his or her 
data to a third party such as a health care provider or a 
personal trainer. Each authorized third party may be given a 
separate passWord and may vieW the member user:s data 
using a conventional broWser. It is therefore possible for both 
the user and the third party to be the recipient of the data. 

[0047] When the user is authenticated, the chosen middle 
Ware server requests, through database server 110, the indi 
vidual user:s data from netWork storage device 100 for a 
predetermined time period. The predetermined time period is 
preferably thirty days. The requested data, once received 
from netWork storage device 100, is temporarily stored by the 
chosen middleWare server in cache memory. The cached data 
is used by the chosen middleWare server as the basis for 
presenting information, in the form of Web pages, to the user 
again through the user:s broWser. Each middleWare server 
9511 through 950 is provided With appropriate softWare for 
generating such Web pages, including softWare for manipu 
lating and performing calculations utiliZing the data to put the 
data in appropriate format for presentation to the user. Once 
the user ends his or her session, the data is discarded from 
cache. When the user initiates a neW session, the process for 
obtaining and caching data for that user as described above is 
repeated. This caching system thus ideally requires that only 
one call to the netWork storage device 100 be made per 
session, thereby reducing the tra?ic that database server 110 
must handle. Should a request from a user during a particular 
session require data that is outside of a predetermined time 
period of cached data already retrieved, a separate call to 
netWork storage device 100 may be performed by the chosen 
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middleware server. The predetermined time period should be 
chosen, however, such that such additional calls are mini 
miZed. Cached data may also be saved in cache memory so 
that it can be reused when a user starts a new session, thus 
eliminating the need to initiate a new call to network storage 
device 100. 
[0048] As described in connection with Table 2, the micro 
processor of sensor device 10 may be programmed to derive 
information relating to an individual’s physiological state 
based on the data indicative of one or more physiological 
parameters. Central monitoring unit 30, and preferably 
middleware servers 9511 through 950, may also be similarly 
programmed to derive such information based on the data 
indicative of one or more physiological parameters. 

[0049] It is also contemplated that a user will input addi 
tional data during a session, for example, information relating 
to the user:s eating or sleeping habits. This additional data is 
preferably stored by the chosen middleware server in a cache 
during the duration of the user:s session. When the user ends 
the session, this additional new data stored in a cache is 
transferred by the chosen middleware server to database 
server 110 for population in network storage device 100. 
Alternatively, in addition to being stored in a cache for poten 
tial use during a session, the input data may also be immedi 
ately transferred to database server 110 for population in 
network storage device 100, as part of a write-through cache 
system which is well known in the art. 
[0050] Data collected by sensor device 10 shown in FIG. 1 
is periodically uploaded to central monitoring unit 30. Either 
by long distance wireless transmission or through personal 
computer 35, a connection to central monitoring unit 30 is 
made through an electronic network, preferably the Internet. 
In particular, connection is made to load balancer 90 through 
CSU/DSU 70, router 75, ?rewall 80 and switch 85. Load 
balancer 90 then chooses one of the middleware servers 95a 
through 950 to handle the upload of data, hereafter called the 
chosen middleware server. The chosen middleware server 
authenticates the user using any one of many well known 
methods. If authentication is successful, the data is uploaded 
to the chosen middleware server as described above, and is 
ultimately transferred to database server 110 forpopulation in 
the network storage device 100. 
[0051] Referring to FIG. 4, an alternate embodiment of 
central monitoring unit 30 is shown. In addition to the ele 
ments shown and described with respect to FIG. 3, the 
embodiment of the central monitoring unit 30 shown in FIG. 
4 includes a mirror network storage device 120 which is a 
redundant backup of network storage device 100. Coupled to 
mirror network storage device 120 is controller 122. Data 
from network storage device 100 is periodically copied to 
mirror network storage device 120 for data redundancy pur 
poses. 
[0052] Third parties such as insurance companies or 
research institutions may be given access, possibly for a fee, 
to certain of the information stored in mirror network storage 
device 120. Preferably, in order to maintain the con?dential 
ity of the individual users who supply data to central moni 
toring unit 30, these third parties are not given access to such 
useFs individual database records, but rather are only given 
access to the data stored in mirror network storage device 120 
in aggregate form. Such third parties may be able to access the 
information stored in mirror network storage device 120 
through the Internet using a conventional browser program. 
Requests from third parties may come in through CSU/DSU 
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70, router 75, ?rewall 80 and switch 85. In the embodiment 
shown in FIG. 4, a separate load balancer 130 is provided for 
spreading tasks relating to the accessing and presentation of 
data from mirror drive array 120 among identically con?g 
ured middleware servers 13511 through 1350. Middleware 
servers 13511 through 1350 each contain software for enabling 
the third parties to, using a browser, formulate queries for 
information from mirror network storage device 120 through 
separate database server 125. Middleware servers 13511 
through 1350 also contain software for presenting the infor 
mation obtained from mirror network storage device 120 to 
the third parties over the Internet in the form of web pages. In 
addition, the third parties can choose from a series of prepared 
reports that have information packaged along subject matter 
lines, such as various demographic categories. 
[0053] As will be apparent to one of skill in the art, instead 
of giving these third parties access to the backup data stored 
in mirror network storage device 120, the third parties may be 
given access to the data stored in network storage device 100. 
Also, instead of providing load balancer 130 and middleware 
servers 13511 through 1350, the same functionality, although 
at a sacri?ced level of performance, could be provided by load 
balancer 90 and middleware servers 9511 through 950. 

[0054] When an individual user ?rst becomes a registered 
user or member, that user completes a detailed survey. The 
purposes of the survey are to: identify unique characteristics/ 
circumstances for each user that they might need to address in 
order to maximize the likelihood that they will implement and 
maintain a healthy lifestyle as suggested by central monitor 
ing unit 30; gather baseline data which will be used to set 
initial goals for the individual user and facilitate the calcula 
tion and display of certain graphical data output such as the 
Health Index pistons; identify unique user characteristics and 
circumstances that will help central monitoring unit 30 cus 
tomiZe the type of content provided to the user in the Health 
Manager:s Daily Dose; and identify unique user character 
istics and circumstances that the Health Manager can guide 
the user to address as possible barriers to a healthy lifestyle 
through the problem-solving function of the Health Manager. 
[0055] The speci?c information to be surveyed may 
include: key individual temperamental characteristics, 
including activity level, regularity of eating, sleeping, and 
bowel habits, initial response to situations, adaptability, per 
sistence, threshold of responsiveness, intensity of reaction, 
and quality of mood; the USBFS level of independent func 
tioning, i.e., self-organization and management, socialiZa 
tion, memory, and academic achievement skills; the user:s 
ability to focus and sustain attention, including the useFs 
level of arousal, cognitive tempo, ability to ?lter distractions, 
vigilance, and self-monitoring; the user:s current health sta 
tus including current weight, height, andbloodpressure, most 
recent general physician visit, gynecological exam, and other 
applicable physician/healthcare contacts, current medica 
tions and supplements, allergies, and a review of current 
symptoms and/or health-related behaviors; the USBFS past 
health history, i.e., illnesses/surgeries, family history, and 
social stress events, such as divorce or loss of a job, that have 
required adjustment by the individual; the USBFS beliefs, 
values and opinions about health priorities, their ability to 
alter their behavior and, what might contribute to stress in 
their life, and how they manage it; the user:s degree of 
self-awareness, empathy, empowerment, and self-esteem, 
and the USBFS current daily routines for eating, sleeping, 
exercise, relaxation and completing activities of daily living; 
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and the user:s perception of the temperamental characteris 
tics of tWo key persons in their life, for example, their spouse, 
a friend, a co-Worker, or their boss, and Whether there are 
clashes present in their relationships that might interfere With 
a healthy lifestyle or contribute to stress. 

[0056] Each member user Will have access, through the 
home Web page of central monitoring unit 30, to a series of 
Web pages customized for that user, referred to as the Health 
Manager. The opening Health Manager Web page 150 is 
shoWn in FIG. 5. The Health Manager Web pages are the main 
Workspace area for the member user. The Health Manager 
Web pages comprise a utility through Which central monitor 
ing unit 30 provides various types and forms of data, com 
monly referred to as analytical status data, to the user that is 
generated from the data it collects or generates, namely one or 
more of: the data indicative of various physiological param 
eters generated by sensor device 10; the data derived from the 
data indicative of various physiological parameters; the data 
indicative of various contextual parameters generated by sen 
sor device 10; and the data input by the user. Analytical status 
data is characterized by the application of certain utilities or 
algorithms to convert one or more of the data indicative of 
various physiological parameters generated by sensor device 
10, the data derived from the data indicative of various physi 
ological parameters, the data indicative of various contextual 
parameters generated by sensor device 10, and the data input 
by the user into calculated health, Wellness and lifestyle indi 
cators. For example, based on data input by the user relating 
to the foods he or she has eaten, things such as calories and 
amounts of proteins, fats, carbohydrates, and certain vitamins 
can be calculated. As another example, skin temperature, 
heart rate, respiration rate, heat ?oW and/or GSR can be used 
to provide an indicator to the user of his or her stress level over 
a desired time period. As still another example, skin tempera 
ture, heat ?oW, beat-to-beat heart variability, heart rate, pulse 
rate, respiration rate, core temperature, galvanic skin 
response, EMG, EEG, EOG, blood pressure, oxygen con 
sumption, ambient sound and body movement or motion as 
detected by a device such as an accelerometer can be used to 
provide indicators to the user of his or her sleep patterns over 
a desired time period. 

[0057] Located on the opening Health Manager Web page 
150 is Health Index 155. Health Index 155 is a graphical 
utility used to measure and provide feedback to memberusers 
regarding their performance and the degree to Which they 
have succeeded in reaching a healthy daily routine suggested 
by central monitoring unit 30. Health Index 155 thus provides 
an indication for the member user to track his or her progress. 
Health Index 155 includes six categories relating to the user:s 
health and lifestyle: Nutrition, Activity Level, Mind Center 
ing, Sleep, Daily Activities and HoW You Feel. The Nutrition 
category relates to What, When and hoW much a person eats 
and drinks. The Activity Level category relates to hoW much 
a person moves around. The Mind Centering category relates 
to the quality and quantity of time a person spends engaging 
in some activity that alloWs the body to achieve a state of 
profound relaxation While the mind becomes highly alert and 
focused. The Sleep category relates to the quality and quantity 
of a person:s sleep. The Daily Activities category relates to 
the daily responsibilities and health risks people encounter. 
Finally, the HoW You Feel category relates to the general 
perception that a person has about hoW they feel on a particu 
lar day. Each category has an associated level indicator or 
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piston that indicates, preferably on a scale ranging from poor 
to excellent, hoW the user is performing With respect to that 
category. 
[0058] When each member user completes the initial sur 
vey described above, a pro?le is generated that provides the 
user With a summary of his or her relevant characteristics and 
life circumstances. A plan and/or set of goals is provided in 
the form of a suggested healthy daily routine. The suggested 
healthy daily routine may include any combination of speci?c 
suggestions for incorporating proper nutrition, exercise, mind 
centering, sleep, and selected activities of daily living in the 
user’s life. Prototype schedules may be offered as guides for 
hoW these suggested activities can be incorporated into the 
USBFS life. The user may periodically retake the survey, and 
based on the results, the items discussed above Will be 
adjusted accordingly. 
[0059] The Nutrition category is calculated from both data 
input by the user and sensed by sensor device 10. The data 
input by the user comprises the time and duration of break 
fast, lunch, dinner and any snacks, and the foods eaten, the 
supplements such as vitamins that are taken, and the Water 
and other liquids consumed during a relevant, pre-selected 
time period. Based upon this data and on stored data relating 
to knoWn properties of various foods, central monitoring unit 
30 calculates Well knoWn nutritional food values such as 
calories and amounts of proteins, fats, carbohydrates, vita 
mins, etc., consumed. 
[0060] The Nutrition Health Index piston level is preferably 
determined With respect to the folloWing suggested healthy 
daily routine: eat at least three meals; eat a varied diet con 
sisting of 6-11 servings of bread, pasta, cereal, and rice, 2-4 
servings fruit, 3-5 servings of vegetables, 2-3 servings of ?sh, 
meat, poultry, dry beans, eggs, and nuts, and 2-3 servings of 
milk, yogurt and cheese; and drink 8 or more 8 ounce glasses 
of Water. This routine may be adjusted based on information 
about the user, such as sex, age, height and/ or Weight. Certain 
nutritional targets may also be set by the user or for the user, 
relating to daily calories, protein, ?ber, fat, carbohydrates, 
and/or Water consumption and percentages of total consump 
tion. Parameters utiliZed in the calculation of the relevant 
piston level include the number of meals per day, the number 
of glasses of Water, and the types and amounts of food eaten 
each day as input by the user. 

[0061] Nutritional information is presented to the user 
through nutrition Web page 160 as shoWn in FIG. 6. The 
preferred nutritional Web page 160 includes nutritional fact 
charts 165 and 170 Which illustrate actual and target nutri 
tional facts, respectively as pie charts, and nutritional intake 
charts 175 and 180 Which shoW total actual nutritional intake 
and target nutritional intake, respectively as pie charts. Nutri 
tional fact charts 165 and 170 preferably shoW a percentage 
breakdoWn of items such as carbohydrates, protein and fat, 
and nutritional intake charts 175 and 180 are preferably bro 
ken doWn to shoW components such as total and target calo 
ries, fat, carbohydrates, protein, and vitamins. Web page 160 
also includes meal and Water consumption tracking 185 With 
time entries, hyperlinks 190 Which alloW the user to directly 
access nutrition-related neWs items and articles, suggestions 
for re?ning or improving daily routine With respect to nutri 
tion and af?liate advertising elseWhere on the netWork, and 
calendar 195 for choosing betWeen vieWs having variable and 
selectable time periods. The items shoWn at 190 may be 
selected and customiZed based on information learned about 








