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PERSONAL HEALTH MONITORING AND/OR 
COMMUNICATION SYSTEM 

PRIORITY APPLICATIONS 

0001. This application is a continuation of application Ser. 
No. 1 1/108.355, filed Apr. 18, 2005, which is a continuation 
in part of application Ser. No. 10/868,676, filed Jun. 15, 2004, 
now abandoned, which is a continuation of Application No. 
09/075,097 filed May 8, 1998, now U.S. Pat. No. 6,254,565, 
and claims priority to U.S. Provisional Patent Application 
Ser. No. 60/562,876 filed Apr. 16, 2004, each of which is 
incorporated herein by reference in its entirety. 

RELATED APPLICATIONS 

0002 This application is related to the following pending 
applications, each of which is incorporated herein by refer 
ence in its entirety: U.S. Provisional Patent Application No. 
60/653,653, filed Feb. 16, 2005, U.S. patent application Ser. 
No. 10/913,140, filed Aug. 6, 2004, U.S. Provisional Patent 
Application No. 60/493.904 filed Aug. 7, 2003, U.S. patent 
application Ser. No. 10/963,205 filed Oct. 11, 2004, and U.S. 
Provisional Patent Application No. 60/487,471 filed Jul. 15, 
2003. 

BACKGROUND 

0003 Aspects of the present invention generally relate to 
monitoring, e.g., obtaining, health-related information, Such 
as, medically-related and/or physiologically-related informa 
tion, of at least one Subject, communication and/or storage of 
Such information, e.g., to, in and/or from a device or computer 
and/or to and/or from a subject and/or a person or persons 
associated with a Subject, Such as a health care provider 
and/or a family member. 

SUMMARY 

0004. The present invention generally provides devices, 
systems, and methods for monitoring health related informa 
tion of Subjects, and/or communicating and/or storing Such 
information. The term “subject' is used herein in a broad 
sense and where appropriate encompasses non-humans as 
well as humans. A subject may be a “patient, and unless the 
context indicates otherwise, “subject' and “patient” are used 
herein interchangeably. For example, embodiments of the 
invention may monitor health related and other information, 
Such as physiological information, including but not limited 
to, blood pressure, heart rate, body temperature, weight, 
EKG, EEG, glucose level (blood Sugar), respiratory capacity 
(PEAK flow), substances and/or chemical presence or level 
(e.g., drugs, proteins, hormones, compounds, chemicals and 
things which may be found in a subject’s body, blood, body 
fluids, etc.), therapeutic effect, efficacy, compliance, etc. 
Although the present invention may be described by way of 
example in relation to health-related information and in rela 
tion to human Subjects, it is understood that the present inven 
tion is not limited thereto and is generally applicable to other 
information and non-human Subjects. 
0005. In accordance with one aspect of the invention, a 
modular approach to health-related monitoring is provided. 
In one embodiment of the invention, a monitoring system is 
provided that includes at least one device or computer which 
receives health-related information from at least one moni 
toring device that includes at least one sensor for obtaining 
health-related information from at least one subject. In one 
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embodiment, at least one computer receives health-related 
information from a plurality of monitoring devices each hav 
ing at least one sensor for obtaining health-related informa 
tion from a subject. In another embodiment, at least one 
computer receives health-related information from a plurality 
of monitoring devices from a plurality of Subjects. In Such 
embodiments, each monitoring device communicates with a 
transmission device, preferably wirelessly, which acts as a 
communication hub orgateway between the respective moni 
toring device and the at least one computer or other device. 
0006 Monitoring devices may be portable and may be 
easily worn (e.g., on a wrist, belt, etc.) or carried (e.g., in a 
pocket, pocketbook, etc.). Transmission devices may be sta 
tionary, and may be placed in any convenient location in a 
home, office, play or exercise facility. A monitoring device or 
devices and their associated transmission device may be 
located in a same building or Sub-part of a building (e.g., a 
house, a room in a building, an apartment in a building, an 
office in a building, etc.). In this respect, a subject may move 
freely about the building and information will be transmitted 
between a monitoring device and a transmission device. This 
allows a monitored subject to locate a monitoring device, 
Such as a scale, in one location, e.g., in a particular room or 
place in a room, and the associated transmission device in 
another room or place in a room, e.g., convenient to a com 
munications port (telephone jack, Internet terminal, etc.). 
0007. One or more monitoring devices, e.g., a set of moni 
toring devices, and one transmission device may be provided 
to service one or more Subjects in a specific location or family 
or other relational group. A set of monitoring devices may 
include a plurality of the same type of monitoring device 
and/or a plurality of different types of monitoring devices. 
The term set is meant in a broad sense and encompasses one 
or more monitoring devices that operate with a transmission 
device. A plurality of such sets may be provided for use in 
different locations or by different relational groups. In one 
embodiment, each transmission device communicates with 
one or more remote computers. Information of the type 
described above is provided by one or more monitoring 
devices (via one or more transmission devices), to a remote 
computer and the remote computer may provide information 
of the type described herein to the monitoring device(s). 
Since a transmission device may service a number of moni 
toring devices, and only one transmission device associated 
with a set of monitoring devices need have communication 
equipment to provide and receive information from a remote 
computer, while monitoring devices need only have local 
communication equipment such as RF, Bluetooth, etc., to 
communicate with a transmission device. In this respect, in 
one embodiment, the monitoring device includes a commu 
nication unit for communicating with a transmission device, 
preferably wirelessly, and the transmission device includes a 
plurality of communication units, one for communicating 
with at least one monitoring device and one for communicat 
ing with at least one remote computer. 
0008. In one embodiment, the monitoring device includes 
a user interface. Embodiments of the user interface may 
include an output device, an input device, or both. The user 
interface determines substantially if not exclusively the sub 
ject’s experience with the process of providing information to 
a remote computer or device and obtaining and/or receiving 
information from a remote computer or device (and for dis 
play of information by the monitoring device). 
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0009. An output device, e.g., a display device, for a user 
interface can provide: status information regarding informa 
tion being obtained or to be obtained by a sensor; instruction 
for obtaining Such sensor information; physiologic measure 
ments; news, messages, etc., regarding a wide range of topics 
including but not limited to a medical or health condition or 
conditions of a Subject being monitored, a drug trial, statisti 
cal information in the medical or health field and/or relating to 
a medical or health condition or conditions of the subject 
being monitored, etc., charts and/or predictive values, e.g., in 
connection with glucose levels, weight, etc.; measurement 
information, e.g., blood pressure, heart rate, glucose level. 
etc.; and/or pose questions relating to or in connection with 
the foregoing and other topics. 
0010. An input device for a user interface may be one or 
more of a keyboard, a keypad, Switches, such as press button, 
touch, or proximity Switches, a touch screen, a digitizer, a 
mouse pad, etc. An input device may be used to select or 
initiate an action, e.g., sensing by a sensor, a test or measure 
ment, transmitting information from the monitoring device or 
requesting information be provided to a monitoring device, or 
conditioning a monitoring device for a task, etc. 
0011. A monitoring device that includes at least an output 
device allows a Subject to interact with the monitoring device. 
For example, instructions presented on the output device may 
guide a subject through a measurement or test. With an input 
device, the Subject may respond or initiate interactivity by 
directly providing information or requests to the monitoring 
device as opposed, e.g., to participating in an activity by 
which a sensor provides information to the monitoring 
device. 
0012. In one embodiment of the invention, a monitoring 
device operates in connection with a sensor or sensors related 
to a specific physiological sign or medical or health condition. 
For example, different monitoring devices may be concerned 
with: blood pressure and/or heart rate; EKG; weight; glucose 
level; compliance, a drug test; one or more items of blood 
work; etc. 
0013. A monitoring device may process information and 
provide processed information to a subject. For example, a 
monitoring device operating with a blood pressure sensor 
may provide blood pressure readings to a Subject. A monitor 
ing device may provide information to, and receive informa 
tion from, another device, such as a remote computer. In an 
embodiment of the invention, a monitoring device transmits 
information to and/or receives information from a remote 
computer via a transmission device. In this embodiment, the 
transmission device includes a component of the modular 
approach referred to above and is separate from the monitor 
ing device. The transmission device provides information 
Supplied by a monitoring device to a remote computer, and 
provides a monitoring device with information Supplied by a 
remote computer. 
0014. In some embodiments, a monitoring device commu 
nicates with a transmission device wirelessly using any Suit 
able wireless technology, although wired communications 
may be used. Since a monitoring device includes a user inter 
face, a transmission device with which the monitoring device 
communicates need not include a user interface. In such an 
embodiment, the transmission device may operate according 
to a default protocol or a protocol set selected by or through 
the monitoring device or a remote device. 
00.15 Embodiments of the transmission device may pro 
vide for wireless or wired communication between the trans 
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mission device and a remote computer using a communica 
tions or computer network, e.g., cellphone or mobile phone 
networks, the public telephone system, the Internet, etc., or 
over the air. In one embodiment, the transmission device 
establishes a connection with a remote device via a cell 
phone, pager, public telephone system, and/or other system, 
with a priority depending upon available resources. For 
example, where the transmission device is coupled to a cell 
phone, the default is to establish the connection through the 
cell phone, e.g., where the cell phone dials a given number, 
and if no cell phone is coupled to the transmission device, 
establish the connection through the public telephone system 
via a wired or wireless link to the public telephone system. 
The remote computer generally receives and stores the infor 
mation provided with the monitoring device, such as physi 
ologic measurement, messages, responses to queries, etc. 
0016. As mentioned above, monitoring devices may be 
portable and may be adapted to be worn or carried by a 
Subject, e.g., easily worn by a subject or easily carried in a 
pocketbook, briefcase, knapsack, etc. Transmission devices 
may be portable in the sense that they are easily and conve 
niently transportable and can be used wherever connections 
can be established with a monitoring device or devices and a 
remote computer or other device. Transmission devices are 
portable in the sense that transmission device can be trans 
ported from one place to another and set up to be used at more 
than one location. A transmission device may also be fixed in 
the sense that it is not practical or possible to disconnect and 
reconnect it, transport it and/or make it operational at more 
than one location. 
0017 Regardless of whether a transmission device is por 
table or not, in one embodiment, the transmission device is 
configured to operate with a plurality of monitoring devices. 
In this embodiment, a transmission device may function, e.g., 
as a base unit in a household, where one or more members of 
the household each uses one or more monitoring devices. In 
this embodiment, the transmission device and/or the moni 
toring devices are configured so different types of monitoring 
devices and the transmission device communicate. In one 
embodiment, monitoring devices and/or the transmission are 
configured so that different household members may use a 
same monitoring device to provide information to a remote 
device that is associated with the particular household mem 
ber using the device. 
0018. In one embodiment, monitoring devices performall 
or most of the processing required for providing and config 
uring or formatting information to be transmitted to a remote 
device, and the transmission device simply establishes a con 
nection to a remote device, receives information from a moni 
toring device or devices, and transmits the received informa 
tion after performing transmission tasks Such as modulation, 
A/D, D/A, etc. The transmission device operates in reverse 
fashion for information received from a remote device that is 
to be supplied to a monitoring device. 
0019 Described in more detail below is an embodiment 
which includes one or more monitoring devices, each includ 
ing a user interface, and a transmission device which services 
the one or more monitoring devices and preferably does not 
include a user interface. In this embodiment, the user experi 
ence revolves around or is limited to interaction with a moni 
toring device. 
0020. In accordance with another aspect of the invention, 
a method is provided for establishing communication 
between a monitoring device and a remote computer inaccor 
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dance with an initial log-in or registration, either with the 
remote computer or another computer which carries out a 
registration function, prior to enabling Subsequent communi 
cations for transferring information between a monitoring 
device and a remote computer. According to embodiments of 
this aspect of the invention, a national/international, e.g., 
toll-free, number is provided for initial communication with a 
first remote computer. The information needed for establish 
ing the initial communication, e.g., toll-free number, as well 
as other information, such as a username, and password, is 
loaded into a monitoring device prior to this first communi 
cation, e.g., at the time a monitoring device is provided to a 
subject, which may be loaded by the provider of the monitor 
ing device, or after the device is provided to a subject who 
loads information into the monitoring device. Such informa 
tion may also be downloaded to the monitoring device 
according to known methods. 
0021 Preferably, the monitoring device may only be used 
once it has been Successfully registered. On power-up, regis 
tration status is checked. If the device is unregistered, the user 
must enter, e.g., a five or six digit access code. In one embodi 
ment, the access code may be obtained by making a voice call 
to a Contact Center (which may use computers and commu 
nication devices different from computers and communica 
tion devices that receive, transmit, process, etc. health-related 
information) that provides a unique serial number necessary 
to initially register with the service. The Contact Center may 
link the access code to the serial number of the device in the 
database. 

0022. After the access code is entered or downloaded (e.g., 
following a prompted session), the monitoring device causes 
the associated transmission device to call initial number and 
establish connection with the first computer. After suitable 
authentication between the monitoring device and the first 
computer, Subject-related information is uploaded to the first 
computer and information is downloaded to the monitoring 
device. Such as the serial number, local access number, user 
name, password, language, date and local time, web address, 
ports and cellular phone configuration information from the 
computer. After completion of the registration process, a 
monitoring device is ready to obtain and transmit health 
related information to a second remote computer accessed via 
the local access number. 
0023 The registration process thus swaps the initial tele 
phone number with a local access number. In accordance with 
one embodiment of the invention, a first bank of modems or 
other communication devices is provided for communication 
with the first remote computer via the initial number, and a 
second bank of modems or communication devices is pro 
vided for communication with the second remote computer 
via the local access number. In this embodiment, the first bank 
of modems is expected to handle significantly less traffic than 
the second bank of modems. The reason for this is that each 
monitoring device is expected to make only one call to the 
first bank of modems for a one-time registration process, 
whereas each device is expected to Subsequently make mul 
tiple calls to the second bank of modems to transfer health 
related information. 

0024. Therefore, embodiments of this aspect of the inven 
tion may provide significantly less resources (e.g., modems, 
processing power, memory, etc.) associated with the first 
remote computer and first bank of modems than associated 
with the second remote computer and second bank of 
modems. In accordance with this embodiment, higher finan 
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cial resources associated with the first remote computer may 
be tolerated from a business model viewpoint than with the 
second remote computer, e.g., a higher per call rate. This 
embodiment recognizes the value of Swapping from a higher 
per call rate for the initial call to a lower rate call for the 
multiple calls expected for transfer of health-related informa 
tion. This embodiment also recognizes the value from a busi 
ness model viewpoint of separating the initial registration 
process in terms of physical and financial resources from the 
reporting and transfer of health-related information. For 
example, from a business model standpoint, a party may 
provide a database for health related information and the first 
remote computer and first bank of modems, while permitting 
or requiring a customer to provide and operate second remote 
computer and second bank of modems which may access the 
first party's database. The first party may then charge the 
second party a subscription or per use rate for accessing the 
database. As an incentive, the first party may provide moni 
toring devices and transmission devices to the customer at no 
cost or at a below market cost. 
0025. The embodiment described above is not dependent 
upon a transmission device provided separately from a moni 
toring device, and may be implement using various configu 
rations of monitoring devices and transmission devices with 
varying integration configurations, e.g., as described herein 
or with a local computer or fully or partially integrated moni 
toring and transmission devices. Similarly, the business 
model described above is applicable to other applications in 
various fields including health-related and non-health-re 
lated. 

0026. In an embodiment described below, a remote device 
comprises a remote computer and a database for storing Sub 
ject information and other information. The remote computer 
may not only receive information from and provide informa 
tion to monitoring devices, but may also provide information 
to and receive information from health care providers, family 
members, etc. The computer may provide and/or receive Such 
information over a network, e.g., the Internet. 
0027. A remote computer may be involved with the health 
and medical condition of individual Subjects, health and 
medical conditions in general, and/or drug tests, clinical 
evaluations, etc. Thus, a remote computer can collect infor 
mation from individual subjects, and analyze and process 
such information in the nature of a health-related database for 
a specific health issue or condition. Information may be pro 
vided, e.g., for research, analysis or other purposes stripped of 
personal information of subjects. Where a monitoring device 
includes an input device, Subjects may enter demographic 
information and other information that may be included, e.g., 
with other Subject-related information for, e.g., analysis and 
research purposes. 
0028 Subject-related information may also be used by a 
remote computer for targeted messages, e.g., health related 
news, alerts, advertising, etc. For example, where a monitor 
ing device Supplies blood pressure information, the informa 
tion may be used to identify the Subject as a candidate for a 
hypertension drug, etc. Similarly, such a Subject may be Sup 
plied with an alert of extreme high or low temperatures, or 
oZone content. A monitoring device that Supplies respiratory 
information may be identified as a candidate for an alert of 
high oZone content, or high air pollution levels, etc. 
0029. In one embodiment of the invention, a monitoring 
system for monitoring physiologic parameters of at least one 
Subject is provided that includes a monitoring device and a 
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transmission device. The monitoring device includes at least 
one physiologic sensor for providing physiologic parameter 
data of a Subject and a wireless communication unit. The 
transmission device includes at least one communication unit 
for communicating with the monitoring device wirelessly and 
over a communications network with a remote computer. The 
monitoring device provides the physiological parameter data 
to the transmission device wirelessly, and the transmission 
device provides the physiological parameter data to the 
remote computer. 

0030. In another embodiment of the invention, a monitor 
ing system for monitoring physiologic parameters of at least 
one Subject is provided that includes a plurality of monitoring 
devices and a transmission device. The plurality of monitor 
ing devices each include at least one physiologic sensor for 
measuring a physiologic parameter of a Subject and a wireless 
communication unit. The transmission device includes a first 
communication unit for communicating with the monitoring 
devices wirelessly and a second communications unit for 
communicating with a remote computer. The monitoring 
devices communicate a unique identifier with data measured 
with the monitoring device to the transmission device wire 
lessly to associate the measured data with a particular moni 
toring device or a particular user. The transmission device 
communicates the measured data to the remote computer. 
0031. In another embodiment of the invention, a monitor 
ing system for monitoring physiologic parameters of at least 
one subject is provided that includes a monitoring device and 
a transmission device. The monitoring device includes at least 
one physiologic sensor for measuring a physiologic param 
eter of a subject, a memory that stores at least temporarily 
messages received from the computer and responses to the 
messages, a display unit for displaying the messages, and a 
wireless communication unit. The transmission device 
includes a first communication unit for communicating with 
the monitoring device wirelessly and a second communica 
tions unit for communicating with a remote computer. The 
monitoring device wirelessly communicates data measured 
with the monitoring device and responses to messages to the 
remote computer through the transmission device. The moni 
toring device receives messages from the remote computer 
through the transmission device in a session that includes 
communicating measured data from the monitoring device to 
the remote computer, communicating coordinate data for dis 
playing a graphic image of measured databased on the coor 
dinate data from the remote computer to the monitoring 
device, communicating messages from the remote computer 
to the monitoring device, and communicating responses to 
the messages from the monitoring device to the remote com 
puter. For example, the coordinate data may define axes of 
graphical data, e.g., in a Cartesian coordinate system, a value 
Versus time, or bar or pie graph data, etc. 
0032. In one embodiment, the remote computer initiates 
interactive messaging, Such as interactive Voice response 
(IVR) messaging, based on the information received. Such as 
the physiologic measurements. Interactive messaging may be 
triggered in a variety of ways. Such as with thresholds for the 
information received. Such as physiologic parameter thresh 
olds, timing thresholds, e.g., between readings or any other 
event, etc. In one embodiment, the computer executes an 
interactive messaging IVR script that includes a prompt for 
the recipient to confirm whether or not the recipient is the 
intended target for the interactive messaging. The IVR script 
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may also include prompts for the recipient to provide addi 
tional information regarding the symptoms and activities rel 
evant to the triggering event. 
0033. With respect to compliance, the user interface of a 
monitoring device may be used to provide and receive com 
pliance-related information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034. The figures of the accompanying drawings are 
meant to be exemplary and not limiting. Like references in the 
figures are intended to refer to like or corresponding parts. In 
the drawings: 
0035 FIG. 1 is a block diagram of a system according to 
one embodiment of the invention, 
0036 FIG. 2 is a block diagram of a system according to 
one embodiment of the invention, 
0037 FIG. 3 is a flow diagram of device drivers according 
to one embodiment of the invention, 
0038 FIG. 4 is a flow diagram of key process according to 
one embodiment of the invention, 
0039 FIG. 5 is a flow diagram of key flow according to an 
embodiment of the invention, 
0040 FIG. 6 is a view of a monitoring device that depicts 
a display for the monitoring device showing a main menu 
interface screen according to one embodiment of the inven 
tion, 
0041 FIG. 7 is a view of a monitoring device that depicts 
a display for the monitoring device showing readings taken 
therewithin a graphical display according to one embodiment 
of the invention, 
0042 FIG. 8 is a view of a monitoring device that depicts 
a display for the monitoring device showing a message that 
prompts the user for additional information in a short mes 
saging format according to one embodiment of the invention, 
0043 FIGS.9 and 10 is a view of a monitoring device that 
depicts a display for the monitoring device showing a mes 
sage that prompts the user for additional information in a long 
messaging format according to one embodiment of the inven 
tion, 
0044 FIG. 11 is a view of a monitoring device that depicts 
a display for the monitoring device showing direct the user 
with regard to proper use of the monitoring device according 
to one embodiment of the invention; and 
0045 FIG. 12 is a block diagram of a system according to 
another embodiment of the invention which provides separate 
resources for registration and transfer of health-related infor 
mation between monitoring devices and remote computers. 

DETAILED DESCRIPTION 

0046 Referring to FIG. 1, in one embodiment of the 
invention, a medical monitoring system is provided that 
includes at least one computer 30 that communicates with one 
or more monitoring devices 10, via a transmission device or 
hub 15, over a communications network 20. Computer 30 is 
generally one or more server or host computers with access to 
one or more databases 31 that provide the remote functional 
ity described herein. In one embodiment, computer 30 is not 
located locally with respect to monitoring devices 10 and may 
thus be referred to as a remote computer. In one embodiment, 
the monitoring system includes at least one computer 30 that 
communicates with a plurality of different types of monitor 
ing devices 10, through the transmission device or hub 15, or 
otherwise. 
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0047. A monitoring device 10 may be considered as a data 
acquisition device for monitoring Subjects for health-related 
information, e.g., physiologic or other information. The 
monitoring device 10 preferably includes at least one sensor 
12 for measuring or otherwise sensing directly at least one 
physiologic parameter of a Subject. A sensor 12 may be teth 
ered (detachably or permanently) to and communicated with 
the device 10 by a wire or cable, or the device and the sensor 
my communicate wirelessly, e.g., using Bluetooth or RF, 
infrared, Sonic or other technology. A monitoring device 10 
may include various types of sensors, including, but not lim 
ited to, sensors that are used for determining glucose level. 
weight, blood pressure, body temperature, heart rate, EKG, 
EEG, substance presence or levels, therapeutic effect, effi 
cacy, compliance, etc. The monitoring devices 10 may there 
fore be multi-purpose devices, e.g., having a plurality of 
sensors for measuring different types of physiologic param 
eters, or different types of devices 10 for measuring different 
types of physiological parameters, such as a weight scale to 
obtain a user's weight, a blood pressure cuff to obtain a user's 
blood pressure, a glucose monitor to obtain a user's blood 
glucose level, etc., or any combinations thereof. Such as a 
combined glucose and blood pressure measurement device. 
The monitoring device 10 is preferably portable and designed 
to be wearable by a subject or easily carried. 
0048. In one embodiment, the monitoring device 10 
includes one or more of the following: an electronic controller 
23, an electronic memory 21, a user interface 25 for a user to 
input information therein, such as buttons or keypad, an out 
put device, such as a display device 11, e.g., a graphic, non 
back-lighted monochrome liquid crystal display, a commu 
nications unit 19, and a power source (not shown). Such as 
batteries. The device 10 preferably includes a clock and/or a 
calendar or other means for associating a time and/or date 
with a physiologic measurement. The memory 21 generally 
provides a means for storing information collected with the 
device or received from the remote computer 30, such as a 
plurality of measurements, statistical data derived from the 
measurements, e.g., in chart form or otherwise, user informa 
tion, e.g., a user identification number, device information, 
e.g., a serial number, and time and date information. Some or 
all of the user information may be stored in the monitoring 
device 10 memory, for example, for later review. The moni 
toring device 10 is preferably powered by standard batteries 
or chargeable using a power charger, and may include a 
battery meter on the display device indicating the power 
remaining in the monitoring device 10. 
0049. For example, a monitoring device 10 may include a 
sensor 12 in the form of a blood pressure arm cuff which is 
wired to the device and with, associated parts, is incorporated 
into the device. In this embodiment, the device 10 includes a 
display 11 (see, e.g., FIG. 6) that is mounted to the blood 
pressure cuff The arm cuff (or other fastener) removably 
attaches the monitoring device 10, including the display 
device 11 to a subject. The display device 11 is preferably 
disposed on the monitoring device 10 at a fixed angle, from 
about 10 to about 80 degrees, or preferably from about 30 to 
about 60 degrees from the longitudinal axis of the cuff, to the 
monitoring device 10 and arm cuff or fastener. The angle of 
the display device 11 is preferably one that offers easy view 
ing of the display from the patient's perspective. Thus, the 
subject need not adjust or otherwise move or tilt the display 
device 11 to view the display device 11 when the monitoring 
device 10 is in use. 
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0050. In one embodiment of the invention, a monitoring 
device 10 is provided, which includes an electronic controller 
23, a display device 11, an electronic memory 21, and one or 
more sensors 12 for measuring at least one physiologic 
parameter of a subject. A sensor may also detect consumable 
usage and/or test or otherwise determine at least one physi 
ological parameter of a Subject using the consumable. In this 
respect, the invention beneficially allows an authorized party 
to determine compliance based on actual usage of a consum 
able as opposed to indirector assumed usage based on report 
ing acts from a Subject. For example, actual usage may be 
assured with a device that determines both usage and blood 
glucose from a blood glucose sensor. 
0051. The monitoring device 10 may also include a com 
munication unit, e.g., incorporated into the device, which 
communicates information measured or otherwise obtained 
with the device or any other information stored in the com 
puter memory 21, Such as responses to messages, to a trans 
mission device 15. In preferred embodiments, the monitoring 
device 10 communicates with the transmission device 15 
using Suitable wireless technology. Such as an RF carrier, 
although other wireless, or wired, communications may be 
used. In this embodiment, the device 10 includes therein an 
appropriate transmitter and/or a receiver for communicating 
with the transmission device 15. 

0.052 The transmission device 15 generally acts as a hub 
or base orgateway for one or a plurality of monitoring devices 
10, e.g., a plurality of different types of devices, which com 
municates information received from the monitoring devices 
10 to the computer 30. In this respect, the transmission device 
15 generally includes a communication unit 27 for commu 
nicating with the monitoring devices 10 and a communication 
unit 29 for communicating with the computer 30. For 
example, the transmission device 15 may include a transmit 
ter and/or a receiver for communicating wirelessly with one 
or more monitoring devices 10 and a modem and/or a jack, 
connector, or other port for connecting to the computer 30 
over a network 20, such as a cellular telephone network, the 
public telephone network, the Internet, or any other network. 
0053 As discussed below, the transmission device 15 may 
be used in combination with a plurality of monitoring devices 
10, e.g., used either by a single user or by a group of users in 
a relational group. Such as in a household. In this respect, 
transmission device 15 and the monitoring devices 10 will 
generally be located within a certain proximity of each other 
based on relational use. That is, the monitoring system may be 
used in a house, apartment, or other residential or commercial 
unit. In this respect, the transmission device 15 and the moni 
toring devices 10 may be configured to communicate within 
a limited distance from each other. This may be accomplished 
in a variety of ways. For instance, the wireless communica 
tion technology used for communication between the moni 
toring devices 10 and the transmission device 15 may have a 
limited range, such as by limiting the transmit power for the 
limited range, operating at frequency that has a limited range 
as a result of higher attenuation associated with higher fre 
quencies, e.g., 2 GHz vs. 5 GHZ vs. IR, etc., or a combination 
thereof. The plurality of different types of monitoring devices 
10 preferably communicate with the transmission using a 
common protocol thereby allowing a single transmission 
device 15 to be used as a hub for a number of different types 
of devices 10. 

0054. In one embodiment, a monitoring device 10 is pro 
vided that includes a measuring unit 17. Such as a scale that 
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includes and/or constitutes the sensor 12, which is remote 
from, but coupled wirelessly or by wire to, a display unit 13 of 
the monitoring device 10. For example, a scale can be posi 
tioned on a bathroom floor and can communicate a patients 
weight or other measured data, e.g., via Bluetooth or other 
wireless technology, to the display unit 13 of the monitoring 
device 10. In this embodiment, the measuring unit 17 includes 
a communication unit 41 for communicating with the display 
unit 13 of the monitoring device 10, and the display unit 13 
includes a communication unit 43 for communicating with 
the measuring unit 17 and a communication unit 42 for wire 
lessly communicating with the transmission device 15. The 
display unit 13 may communicate with the measuring unit 17 
and the transmission device 15 with a single communication 
unit, for example, when using common communication tech 
nology. 
0055. In one embodiment, the transmission device 15 
communicates automatically with the monitoring devices 10 
and/or with the computer 30 without any direct prompting 
from a user. For example, with regard to a monitoring device 
10 for monitoring a subject’s blood pressure, the monitoring 
device 10 may automatically signal the transmission device 
15 when a physiologic measurement has been taken and may 
automatically communicate necessary information, includ 
ing the measurement, to the transmission device 15. The 
monitoring device 10 may also signal the transmission device 
15 prior to taking a measurement, e.g., when the device is 
turned on. In this respect, the transmission device 15 may 
attempt to connect with the computer 30 while the measure 
ment is being taken to shorten any response time from the 
computer 30. This aspect of the invention beneficially 
enhances the user's experience with regard to the real time 
responsiveness from the system. The monitoring device 10 
may also store information therein for later communication, 
e.g., in the event the monitoring device is notable to commu 
nicate with the transmission device 15, and attempt to estab 
lish communication with the transmission device 15, as dis 
cussed below. The transmission device 15 may then 
automatically establish communications with the computer 
30 and communicate the information received thereto. In this 
respect, the transmission device 15 does not require a display, 
however, a signal indicator may be provided. Such as an LED 
or LEDs, which, e.g., flashes to indicate communication is 
taking place and/or indicate status of the communication. 
Where transmission device 15 includes a cell phone, which 
typically includes a display, Such display need not be part of 
the Subject experience in the process of communicating 
between a transmission device and a remote computer or 
using the monitoring device or sensors. 
0056. The transmission device 15 is preferably a portable 
device, which can be easily transported and can establish a 
communication connection wherever it is located. In other 
embodiments of the invention, transmission device 15 is fixed 
in one location, for example, within a subject’s home. Such as 
the households 22, 24 and 26 of FIG. 2. As noted above, the 
transmission device 15 may also be configured to operate 
with a plurality of monitoring devices 10, as shown in FIG. 1, 
whether of different types or otherwise. In this embodiment, 
the transmission device 15 may be configured to recognize or 
otherwise identify each of the plurality of monitoring devices 
10. This may be accomplished, for instance, by pairing one or 
more devices 10 with the transmission device 15. Pairing 
generally entails exchanging passkeys between the monitor 
ing device 10 and the transmission device 15. Once paired, 
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information is communicated only to the intended monitoring 
devices. This may be accomplished by encrypting communi 
cation using the passkeys so that only intended monitoring 
devices 10 will be authorized to decrypt the information. The 
devices may also be recognized by a unique device identifier 
communicated to the transmission device 15 with the physi 
ologic or other information. In other embodiments, more than 
one Subject may use the same monitoring device 10. In this 
embodiment, the monitoring device 10 and/or the transmis 
sion device 15 may be configured to associate a particular 
Subjects information with the appropriate person. This may 
be accomplished by prompting the user of the device 10 to 
identify himself or herself, in which instance, a unique Sub 
ject identifier may be communicated to the transmission 
device 15 with the physiologic information. As noted above, 
the monitoring devices 10 may also include a clock for asso 
ciating measurements taken therewith with a time and date, 
which in one embodiment are communicated to the transmis 
sion device 15 with the physiologic information. 
0057. If communication with the transmission device 15 
cannot be established immediately, e.g., Soon after the physi 
ologic measurement has been taken, the monitoring device 10 
may attempt to establish communicationata later time. In one 
embodiment, the monitoring device 10 may attempt several 
times Successively soon after the failed attempt. If communi 
cation cannot still be achieved, the monitoring device 10 may 
store the information and attempt to send the information at a 
later time, e.g., in 5, 10, 15, 20, etc. minute intervals. 
0058. The transmission device 15 generally communi 
cates the information obtained from the monitoring devices 
10 to a computer 30 via network 20. The network 20 may be 
any network or a plurality of networks suitable for commu 
nicating information from the transmission device 15 to a 
remote computer 30, such as a cellular telephone network, or 
any other wireless network, the public telephone system, the 
Internet, a local area network (LAN), a wide area network 
(WAN), an intranet, an extranet, etc. The manner in which the 
transmission device 15 communicates to the computer 30 will 
depend on the resources available and a priority assignment 
where communication can be accomplished via more than 
one medium. For example, highest priority may be assigned 
to cell phone communication, followed by communication 
over the public telephone system. When available, the trans 
mission device 15 may be coupled to attempt to communicate 
via a cellphone, which provides for maximum flexibility with 
respect to monitoring Subjects away from a particular loca 
tion, e.g., the Subjects residence. If cellphone service is not 
available, the transmission device 15 may communicate via 
the public telephone network or over the Internet. The moni 
toring device 10 and/or the transmission device 15 may also 
be able to automatically cycle through all possible commu 
nication resources to find the one that is available, without 
user initiation, and transmit the information automatically. 
This beneficially allows software to more efficiently manage 
communications regardless of the type of hardware. In one 
embodiment, monitoring devices 10 are also able to commu 
nicate with the remote computer independently from the 
transmission device 15 and are thus able to bypass the trans 
mission device (if necessary, e.g., when the transmission 
device is not available) and communicate directly, e.g., via 
Bluetooth, with a cellular phone that is similarly enabled, e.g., 
with Bluetooth, a personal computer through a dongle or any 
other system, or other communications resource. In one 
embodiment, the transmission device includes a plurality of 
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different types of communications units 29, Such as a modem, 
and/or a communications port such as a USB port, an RS232 
port, a serial or parallel port, through RJ-11 jack/ADSL/cable 
modem, etc. 
0059 Communication of subject information is prefer 
ably secure and/or encrypted. For example, patient informa 
tion can be sent as a single UDP datagram, and error checking 
can be provided (e.g., checksums, encryption, etc.). 
0060. In one embodiment of the invention, at least once, at 
periodic or non-periodic intervals, or each time the monitor 
ing device 10 communicates with the transmission unit 15 
and the computer 30 via network 20, date and time on the 
monitoring device 10 and/or the transmission unit 15 is syn 
chronized with the date and time of the computer 30. 
0061. In accordance with another aspect of the invention, 
two-way communication is provided to Subjects in which 
information is provided by Subjects to a remote computer or 
person, and information is provided from remote computer or 
person to Subjects. In one embodiment of the invention, Such 
two-way communication is provided via monitoring devices 
of subjects. In other embodiments, two-way communication 
is provided via monitoring devices and at least one other 
device, e.g., a telephone. For example, monitoring devices 
may provide health-related information to a remote computer 
as described herein, and based on processing or analysis of 
Such information, a remote computer may provide informa 
tion for a subject via a monitoring device or a telephone. 
Telephone communication may be computer controlled, e.g., 
using IVR technology, or a person may telephone a subject 
and provide information to a subject. IVR technology is well 
known and will not be described further herein. 

0062. In one embodiment, the computer 30 includes 
therein software, hardware, or a combination thereof, which 
establishes or at least attempts to establish communication 
with the user of the monitoring device 10 based on the infor 
mation received therefrom. The computer 30, for instance, 
may initiate communication with the user based on physi 
ologic measurements communicated thereto from the moni 
toring device 10. For example, the computer 30 may compare 
incoming data with stored data, Such as a value or values or a 
relationship. Such as a threshold, e.g., established based on 
general standards or for the particular user, or prior statistical 
data Such as average or peak, etc., and initiate communication 
with the user depending upon the relationship of the incoming 
data and the stored data, e.g., a value of the incoming data 
exceeds a stored value. Similarly, an analytic may be run on 
the incoming data and the results thereof compared to stored 
data. For instance, if the system determines that the user's 
weight, blood glucose level, blood pressure, etc., or any sta 
tistical derivation thereof, exceeds a threshold for such mea 
Surements, the system may attempt to initiate communication 
with the particular measure accordingly. For example, if the 
user's blood pressure appears elevated based on stored data 
for the particular user, the computer 30 may initiate commu 
nication with the user to query the user regarding activities 
and symptoms that may be associated with the elevated read 
ing. Threshold values may be established for a number of 
other criteria for establishing communication with the user of 
the device 10. For example, the time between measurements 
or non-measurement for a period of time may trigger com 
munication. 

0063 Various or a plurality of various types of communi 
cations may be initiated, including messaging back to the 
medical device 10, e-mail messaging, facsimile messaging, 
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Voice messaging, interactive or otherwise, etc. In one embodi 
ment, the computer 30 attempts to establish communication 
with the user via an interactive voice response (IVR) system, 
which prompts users for additional information and/or com 
municates an appropriate message to the user based on the 
information received via the monitoring device 10. In this 
embodiment, the computer 30 communicates via a public 
telephone network 16 and/or a cellular phone system that 
provides access to the user with user telephonic equipment 
17. 

0064. In one embodiment of the invention, some or all of 
the communications between the various devices of the moni 
toring system are performed in real-time, when possible. For 
instance, information from the monitoring devices 10 may be 
communicated automatically to the transmission device 15 
once physiologic or other information is obtained with the 
device 10, which may Subsequently be communicated auto 
matically to the computer 30. The computer 30 may monitor 
incoming information and establish or attempt to establish 
communication with the user once the information is 
received. In this respect, the monitoring system is capable of 
real-time monitoring and real-time responses to the monitor 
ing data. 
0065. The type of messaging may vary based on the type 
of data received. For example, the messaging may be words of 
encouragement for a user participating in a weight manage 
ment program, statistical information based on the informa 
tion received, instructions or a warning for, e.g., taking addi 
tional measurements or seeking the assistance of a healthcare 
professional, prompts for additional information, etc. In one 
embodiment, the messaging is initiated with an IVR system 
which executes an appropriate script with a plurality of 
prompts for additional information, Such as the Script pro 
vided below in Appendix B. The monitoring system is gen 
erally applicable to serve a plurality of different users. In this 
respect, the computer 30 targets the IVR to a particular user, 
in which instance, the IVR scripts includes at least one con 
firmation prompt asking the party answering the telephone 
call to confirm that he or she is the intended target. This may 
be accomplished simply with a yes or no confirmation, or 
with a prompt to enter or speak a password or identification 
number. The IVR script may thereafter include a prompt for 
addition information regarding symptoms and activities rel 
evant to the information triggering the IVR messaging and/or 
words of encouragement. 
0066. The IVR messaging may be targeted in a variety of 
ways. For instance, the database may include one or more 
contact telephone numbers for the monitored Subject, such as 
a home and work telephone number. Preferably, the system 
attempts to contact the individual at the most likely location. 
This may be accomplished, for instance, by attempting to 
contact the subject based on the current time of day or the day 
of the week. For example, during non-business hours and 
weekends, the system may attempt to contact the Subject at 
the home telephone number. If successful communication 
with the particular subject is not established, the system may 
cycle through the contact numbers available in an effort to 
contact the individual. More Sophisticated measures may also 
be used to target the individual. For instance, the system may 
determine the location of the monitoring device 10 and target 
the contact number associated with the location. The location 
may be determined, e.g., based on the IP address of the 
computer used to communicate the information to the com 
puter 30, caller-ID information, GPS data, etc. 
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0067. In addition to automated messaging, e.g., automatic 
messaging based on information received, the system may 
further provide access to the information received and/or 
messaging capability to authorized users, such as users of the 
monitoring device 10, health care providers and profession 
als, partners, caregivers, family members, and any otherinter 
ested party. In this embodiment, the computer 30 may com 
municate with a user computer 33, Such as a personal 
computer, personal data assistant (PDA), cell phone, or any 
other device capable of communicating with a remote com 
puter and capable of displaying at least one graphic user 
interface for accessing the stored information. 
0068 Referring to FIG. 2, which depicts households 22, 
24 and 26, network 20, computer 30, network 40, service 
provider 50 and recipient 55. As discussed herein, a monitor 
ing device or a plurality of monitoring devices 10 and a 
transmission device 15 can be located within a household, 
Such as household 22, 24, and 26 to serve one or more users 
therein. The term household is used herein in abroad sense to 
include any location in which a monitoring device 10 and 
transmission device 15 may be located. The households 22, 
24, and 26 are connected to remote computer 30 via a network 
20, described herein, which includes for example, a cellular 
telephone network, the public telephone system, the Internet, 
etc., or any other network. The computer 30 generally 
includes a processor, memory storage, and other common 
computer components Suitable to execute the systems and 
methods described herein. The computer 30 will typically 
include or access a database 31 to store a monitored subjects 
information, as well as other information. The database is 
preferably a relational database. The database may generally 
include various types of information regarding the particular 
user that are relevant to the physiologic parameter being 
monitored, such as the user's contact information, physician 
(s) and their contact information, emergency contacts, medi 
cations, allergies, medical history, clinical evaluations, fam 
ily histories, hospitalizations, medical visits, physiologic 
measurements, e.g., glucose, weight, blood pressure, etc., 
thresholds, goals, passwords or identification numbers, 
unique device identifiers e.g., serial number, etc. 
0069 Computer 30 may communicate patient information 
or other information to service providers 50 and one or more 
recipients 55 via network 40. The network 40 may be a 
cellular telephone network, the public telephone system, the 
Internet, etc., or any other network. Service providers 50 may 
be a doctor, hospital, medical provider, emergency medical 
services, or another service provider who may provide a 
service to a subject user based on Subject-related information, 
such as the information entered into or measured with the 
monitoring device 10. Recipient 55 may be a family member, 
interested individual, or any other person who may wish to 
receive the monitored subjects information. 
0070. As noted above, the computer 30, service provider 
50 and recipient 55 may also communicate with the monitor 
ing device 10 via the network 40, computer 30, network 20, 
and transmission unit 15, for example to Supply information 
or questions in response to received patient information. An 
'envelope' icon or other message indicator may appear on the 
monitoring device 10 display, oran audible message indicator 
alert may sound when such information is received from a 
service provider 50, recipient 55 or the computer 30. A mes 
sage from the computer 30, service provider 50 and recipient 
55 may require an acknowledgement from the user, for 
example, before a user can take a measurement or use the 
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monitoring device 10, the user will be required to read a 
message and respond to it or otherwise acknowledge the 
message. The response or acknowledgement entered into the 
monitoring device 10 is communicated over the network 20 to 
the computer 30, service provider 50 or recipient 55. 
0071. Whena user first obtains a monitoring device 10, the 
user, in one embodiment, must register the monitoring device 
10. For example, a user may enter an access code into the 
monitoring device 10 to “unlock” the monitoring device 10 to 
allow it to register with the system. Informed consent infor 
mation, such as system terms and conditions, may also be 
displayed to a user and acknowledgement or acceptance 
required prior to initiating a monitoring device 10. In a first 
communication between the monitoring device 10, transmis 
sion unit 15 and computer 30, a connection may be estab 
lished through a toll free number to register the user with the 
system and to download a local dial in number for future use. 
The access code may be a unique access code that may be 
stored with the device 10 to identify the particular device 
and/or the user, or some other unique identifier, such as a 
serial number, may be stored with the device to identify the 
device, the user, or a combination thereof. 
0072 After a user has registered or otherwise logged into 
the system using the monitoring device 10, a menu may be 
displayed on the display listing the primary information asso 
ciated with the daily operations of the monitoring device 10, 
as shown in FIG. 6, which depicts a display for a blood 
pressure monitor. The first menu may include a readings 
selection menu item for accessing physiologic information 
obtained with the device 10, a messages selection menu item 
for accessing messages communicated to the device 10, and 
an options selection menu item for specifying device options. 
Device 10 may also display button identifiers or labels that 
identify the function of the buttons of the device, e.g., a scroll 
identifier, a select identified, etc. A user may select a menu 
item to go to a next screen that is displayed in response to the 
selection. 

0073. Upon selection of the readings menu item, the 
device may display a measurements screen that includes mea 
surements obtained with the device 10. Measurements may 
be shown on the monitoring device 10 display in more than 
one way, such as numeric data or graphical data, or a combi 
nation thereof, as shown in FIG. 7. Measurements are pref 
erably shown in the order of the measurement, e.g., by time, 
day, week, month, etc. The device preferably provides scroll 
functionality to display readings for other days. The graphical 
representations of the measurements may be determined 
locally, e.g., on the monitoring device, or remotely, e.g., by 
the computer 30, in which instance, the computer may com 
municate coordinate data, as well as other graphical data, for 
displaying the graphical image of the measured data or deri 
Vations thereof, e.g., statistical derivations, on the display of 
the monitoring device 10. 
0074. Upon selection of the messages menu item, an 
appropriate messaging screen is displayed. The messaging 
screen may provide a list of opened and unopened messages, 
which may be selected by the user for viewing. Upon selec 
tion, the contents of the selected messages are displayed. As 
noted above, messaging may vary. The messaging may be a 
prompt for information, Such as a compliance query, as shown 
in FIG. 8, which shows a message from, e.g., computer 30, a 
service provider 50, or recipient 55, inquiring whether the 
user has taken medication. Similarly, the messages may 
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inquire regarding use of the device, as shown in FIG. 9 and 
FIG. 10, which may serve as a gentle reminder for the user to 
use the device more often. 
0075. The monitoring device 10 options can be changed 
by selecting an option selection on the display menu, which 
may provide access for changing configurable features. Such 
as alerts, beeper, signal, connection, or transmission features. 
Connection settings generally permita user to set connection 
preferences, such as dial up number, dialing pattern, line 
access, etc. As mentioned, the user experience is with the 
monitoring device 10 So that Such settings are made via the 
monitoring device rather than the transmission device 15. 
Alternatively, or in addition, the transmission device 15 auto 
matically determines the type of connection being used. 
Transmission settings also allow a user to set transmission, 
e.g., enable or disable, for example whena user is in a hospital 
and transmission must be turned off. 

0076. To initiate a measurement, a user may select a start 
button on the device. Selecting the start button can cause a 
graphical representation that instructs the user of the proper 
placement and/or use of the monitoring device 10 Screen, as 
shown in FIG. 11. With regard to a blood pressure cuff, the 
correct placement of the monitoring device 10 is depicted to 
assist the user in obtaining a correct blood pressure measure 
ment. 

0077. When a user is ready to take the measurement, the 
user may initiate a measurement through an input to the 
monitoring device 10. When the measurement is completed, 
the reading will generally be displayed on the screen of moni 
toring device 10 and stored to memory at least temporarily 
with the time and date the measurement was taken. If there 
was an error in the measurement, an error message may be 
displayed on the screen, and the user may be prompted to 
repeat the measurement. 
0078. In one embodiment of the invention, a communica 
tion session is initiated and the Subjects information is com 
municated from the monitoring device 10 to the computer 30 
via network 20 at about the time the measurement is taken. 
Data is transmitted by the transmission device 15 as described 
above. The monitoring device 10 screen can include indica 
tions that the Subjects information is being transmitted. Such 
as a transmission or connection icon. When the computer 30 
has been reached, confirmation that the information has been 
received by the computer 30 may also be indicated by the 
monitoring device, e.g., with a display on the monitoring 
device 10 screen, or an audible signal. If computer 30 cannot 
be reached, an indication of the failed communication will be 
indicated on the monitoring device screen. 
007.9 The monitoring device may include a plurality of 
buttons that are used in conjunction with the display to pro 
vide the monitoring device 10 user interface. For example, a 
left and a right button may be included that are context depen 
dent soft keys, that is, their function depends on the current 
state of the system operation. A centerbutton may be used for 
a Start/Escape key. From the main menu screen, the center 
button may be used to start a measurement. From any other 
screen, the centerbutton may act to exit the current screen and 
return the user to the main screen. The soft keys may also be 
remotely programmable. That is, a message communicated to 
the monitoring device may include a label for one or more soft 
keys that represent a response to the message. The user may 
then respond to messages by selecting the desired key. 
0080. The monitoring device 10 may include several 
device drivers, as shown in FIG. 3, such as a Timer Manager 
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that maintains, e.g., a 10 millisecond, time base to provide 
system wide timing for the polling of keys or buttons, updat 
ing the display and other general purpose timing require 
ments, a Display Manager that provides a transparent inter 
face to the LCD display, a Keypad Manager that debounces 
and posts keypad entries to the application Software, an 
Eeprom Manager that provides an interface for non-volatile 
data storage, a communications Manager that provides access 
to/from the communication (RF) system, or other device driv 
CS 

I0081. The Timer Manager generally uses a timer 0 to 
generate an interrupt, e.g., every ten milliseconds. The timer 
manager maintains a timer for each of the following: Keypad 
Poll Timer, e.g., of 20 milliseconds, which when the time 
expires activates the keypad manager so that it can poll, 
debounce, and post any keys that have been pressed, a Beeper 
Timer, which allows a single-tone beeper to be activated with 
a variable duration On/Off time, and General Timers, which 
are used by the application to send callback messages to itself 
at defined intervals. 
I0082. The Display Manager performs initialization of the 
monitoring device 10 display controller and accepts text 
strings (Null terminated character arrays) from the applica 
tion for display on the monitoring device 10. The API calls 
may include: 

I0083. InitDisplay(); 
I0084. This initializes the display controller. 

I0085 ClearDisplay(); 
I0086. This clears the display of any data. 

0.087 DisplayString(char *string, byte t position, 
byte t mode) 
I0088. This displays a text string at the starting at the 

desired character position. 
0089. The modes are: Normal, Inverse. Underscore 

0090 The Keypad Manager may be invoked by the timer 
manager at a rate of 20 milliseconds. The manager maintains 
a state machine to debounce and process key presses. Mul 
tiples of the 20 millisecond rate are used to move a key or 
button through the state machine The states of the state 
machine may include: New Key—Key initially pressed, 
Waiting For Debounce Key is held, Debounced Key was 
held for required time. When a key reaches the Debounced 
state, it is posted to the application. The keypad process is 
depicted in FIG. 4 and the keypad flow diagram is depicted in 
FIG.S. 

0091. The monitoring device 10 memory can be, for 
example a 25LC640, 64K bit Serial Electrically Erasable 
PROM EEPROM). The memory is accessed via a Serial 
Peripheral Interface (SPI) compatible serial bus. The bus 
signals required may be a clock input (SCK) plus separate 
data in (SI) and data out (SO) lines. Access to the device may 
be controlled through a Chip Select (CS) input. Data stored in 
the Memory can include, for example: system database, mul 
tiple measurements, chart data, messages from system, user 
identification, serial number, time data for the measurements, 
etc. 

0092. The monitoring device 10 may include a built-in 
A/D converter that is used to measure the battery voltage. The 
state of the battery is displayed as an icon on the LCD. Three 
levels: High, medium and low may be represented using these 
icons. A measurement of the battery may be taken each time 
that the monitoring device 10 enters a main menu screen, or, 
for example at power up. 
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0093. The transmission device 15 software may be a real 
time system that is designed as a combination of an interrupt 
communication system and a polled event handler. The com 
munications Sub-system handles RS232 communications 
(cell phone and modem) as well as radio frequency commu 
nications with the blood pressure meter or any other device. 
The transmission device 15 carries out commands to connect 
via a network, Such as the Internet, cellular telephone, public 
telephone, to computer 30, and acts as a conduit for commu 
nications between the computer 30 and the monitoring device 
10. 

0094. In one embodiment, the transmission device 15 gen 
erally has a modem, such as CMX866 integrated modem 
chip. The CMX866 is a multi-standard modem for use in 
telephone based information and telemetry systems. Control 
of the transmission device 15 is via commands, such as AT 
commands over a 9600 bps serial interface. The on-chip 
LController interprets these AT commands and controls an 
internal DSP, which provides the modem and ancillary func 
tions such as Ring Detection, Call Progress Detection, Hook 
Switch control and DTMF autodialing. 
0.095 The transmission device 15 can also have a cellular 
telephone interface, such as a RS232 serial interface. Hard 
ware flow control using RTS/CTS is implemented. The signal 
lines available are: Transmit, Receive, RTS (Request to 
Send), CTS (Clear to Send), and Ground. 
0096. The monitoring device 10 and the transmission 
device 15 (collectively a "client device') may communicate 
with the computer 30 in a variety of ways. In one embodi 
ment, the client device communicates with the computer 
using the protocol outlined in Appendix A. The data may be 
communicated between the devices in a variety of different 
ways. In one embodiment, the information is communicated 
to the 30 in a datagram or packet that includes at least one 
actual measurement taken with the monitoring device 10, 
Such as a blood pressure, weight, glucose measurement and 
the date and time the measurement was taken. Additional 
information for associating the measurements with a particu 
lar user may also communicated to the 30, whether in the 
same datagram or otherwise, such as a unique user identifi 
cation number, access code, etc., as well as information for 
identifying the particular type of device being used, such as 
the serial number, responses to messages, request datagrams, 
acknowledgement datagrams, etc. Request datagrams gener 
ally contain a query or request for action from the receiving 
device. Such as a request to logon, logoff, accept physiologic 
measurements, download charts, messages, etc., from the 
monitoring device. Acknowledgement datagrams generally 
contain information that acknowledges a request or comple 
tion of a request. For example, an acknowledgement may be 
communicated from a monitoring device 10 to the computer 
30 indicating receipt of a physiologic measurement, a mes 
sage, etc. The acknowledgements may be used, e.g., to track 
which information items where communicated between 
devices, such as measurements, charts, messages, etc., to 
prevent inadvertent multiple transmission of the same infor 
mation. The various types of requests and acknowledgements 
are outlined in Appendix A. Various types of information may 
also be sent to the monitoring device 10 from the computer 
30, Such as chart data, e.g., coordinates as well as other 
information for plotting a graphical representation of the 
measure data, messages (long and short form), request data 
grams, acknowledgement datagrams, etc. 
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0097. As discussed above, computer 30 may include one 
or more databases which store information of the type 
described herein, e.g., patient data, health and medical con 
dition data of individual patients, health and medical condi 
tion data in general, and/or drug tests, clinical evaluations, 
data, etc. Computer 30 and/or other computers may access, 
analyze and process such data in connection with a specific 
health issue or condition, etc. Information from Such a data 
base and other databases may be provided, e.g., for research, 
analysis or other purposes stripped of user information that 
may be used to identify particular users, such as the user's 
name, address, identification number, etc. Where a monitor 
ing device 10 includes an input device or another means for 
entering information is provided, patients may enter demo 
graphic information and other information that may be 
included, e.g., with other patient information for, e.g., analy 
sis and research purposes. Patient information may also be 
used in connection with the provision by a remote computer 
and appropriate databases of targeted messages, e.g., health 
related news, alerts, advertising, etc. For example, where a 
monitoring device Supplies blood pressure information, the 
data may be used to identify the patient associated with the 
monitoring device as a candidate for a hypertension drug, etc. 
Such a patient may be supplied with an alert of extreme high 
or low temperatures, or OZone content. A monitoring device 
that Supplies respiratory information may be identified, for 
example, as a candidate for an alert of high ozone content, or 
high air pollution levels, etc. The above or another database 
may be provided for compliance information. 
0098. In this respect, the service provider may provide a 
website or any graphical interface for accessing information, 
which will generally be referred to herein as a website, for 
access to Such information and/or for messaging particular 
monitored users. The particular user's information is prefer 
ably made available based on specific user entitlement. For 
instance, a monitored user may be entitled only to informa 
tion regarding the user's own monitoring, Such as the user's 
own physiologic measurements, charts, messages, etc. Simi 
larly, a physician, caregiver, family member, or other inter 
ested party will have access only to information particularly 
entitled to. Such as the interested party's own patient(s), fam 
ily member, etc. In this respect, the monitored user may be 
provided with an interface or some other means for providing 
access to his or her information for interested parties. Website 
users may also be provided with information regarding moni 
tored users without authorization provided the information 
does not contain any personalized information. For instance, 
the website users may be provided with statistical data regard 
ing other monitored users, such as average readings for other 
users with similar conditions, compliance, outcomes, etc. In 
these respects, website users may first be provided with a 
logon interface Screen prompting the user for a user name and 
a password. 
0099. As noted, a variety of interested parties may be 
provided access to information based on specific entitlement. 
For instance, a physician may be provided access to informa 
tion for the physician’s own patients. In this respect, after 
logging on, the physician will be provided with a list of menu 
items that provide authorized access to specific types of infor 
mation, Such as personal information regarding all of the 
physician’s patients or Subgroups thereof, information 
regarding the physician's patient's readings or subgroups 
thereof, messages for the particular physician, an online cal 
endar, etc. The physician may select any one of the monitored 
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users displayed and update the monitored users information, 
Such as personal information, thresholds for alerts, e.g., IVR, 
set alerts for the particular person, etc. 
0100. The website may also provide an interface for com 
posing messages to be displayed on one or more monitoring 
devices and displaying messages from the monitoring 
devices. Messaging may be made available in a variety of 
ways. For instance, a messaging interface may be provided 
with a plurality of foam elements therewith allowing the user 
to specify the contents of a message. Such as a Subject, body, 
labels for Soft keys, priority, recurring or non-recurring, send 
times, expiration times, etc. In one embodiment, the messag 
ing interface includes a graphic representation of the moni 
toring device 10, e.g., the display, with the message shown 
thereon as it would appear on the device. The message may be 
a short message, which fits on one screen of the monitoring 
device 10 or a long message, e.g., multiple choice, which 
spans a plurality of screens of the monitoring device 10. The 
message may also be composed in a free form or based on a 
template, which populates the form elements, such as for 
Subject, body, soft-key buttons, etc., based on a predefined 
template. The messages may also be set-up as alerts that are 
triggered at certain instances, e.g., exceeding predefined 
thresholds. Alerts may also be delivered to the monitored user 
and/or any other interested party using other communication 
modes, such as e-mail, facsimile, mail, Voice messaging 
(IVR), etc. The website may provide an interface for a user to 
specify the applicable modes of communication, recipient 
parties, and/or the content of the alert. 
0101. In accordance with another aspect of the invention, 
a method is provided for establishing communication 
between a monitoring device and a remote computerinaccor 
dance with an initial log-in or registration, either with the 
remote computer or another computer which carries out a 
registration function, and Subsequent communications for 
transferring information between a monitoring device and a 
remote computer. According to embodiments of this aspect of 
the invention, a national/international, e.g., toll-free, number 
is provided for initial communication, e.g., via a network of 
nationwide/international dial-up POPs (points of presence). 
The information needed for establishing the initial commu 
nication, e.g., a toll-free number, as well as other information, 
Such as a username, and password, is loaded into a monitoring 
device prior to this first communication, e.g., at the time a 
monitoring device is provided to a Subject, which may be 
loaded by the provider of the monitoring device, or after the 
device is provided to a subject who loads information into the 
monitoring device. Such information may also be down 
loaded to the monitoring device according to known methods. 
0102 Preferably, the monitoring device may only be used 
once it has been Successfully registered. On power-up, regis 
tration status is checked. If the device is unregistered, the user 
must enter, e.g., a five or six digit access code. In one embodi 
ment, the access code may be obtained by making a voice call 
to a Contact Center that provides a unique serial number 
necessary to initially register with the service. The Contact 
Center may link the access code to the serial number of the 
device in the database. As mentioned, the Contact Center may 
use computers and communication devices different from 
computers and communication devices that receive, transmit, 
process, etc. health-related information) 
0103) The information collected by the Contact Center 
may include the full home address of the individual device 
user, including the postal code, so that a user's local time Zone 
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can be determined and stored on the computer. Monitoring 
devices may not have their unique serial number in read only 
memory (ROM), instead the serial number may be down 
loaded from the computer during the initial registration ses 
Sion. To register a monitoring device, a subject may make a 
voice call to a Contact Center or provide the information via 
a Contact Center web-site and obtain an access code. 
0104. After the access code is entered (e.g., following a 
prompted session), the monitoring device causes the associ 
ated transmission device to call a number, e.g., with a toll-free 
ISP access number, and establish connection with a computer, 
and the monitoring device sends a Registration Request data 
gram to the computer. The computer returns a Registration 
Datagram to the monitoring device that includes the serial 
number, local access number, username, password, language, 
date and local time, web address, ports and cellular phone 
configuration information from the computer. 
0105 Referring to FIG. 12, after the access code is entered 
or downloaded (e.g., following a prompted session), a moni 
toring device 10 causes an associated transmission device 15 
to call the initial number and establish connection with a first 
computer 80 via a communications network 82 (e.g., a cellu 
lar phone system or the public telephone system) and a first 
bank of modems 84 or other communication devices. After 
suitable authentication between the monitoring device 10 and 
the first computer 80, subject-related information is uploaded 
to the first computer 80 and information is downloaded to the 
monitoring device. Such as the serial number, local access 
number, username, password, language, date and local time, 
web address, ports and cellular phone configuration informa 
tion from the computer. After completion of the registration 
process, the monitoring device 10 is ready to obtain and 
transmit health related information to a second remote com 
puter 86, a second bank of modems 88 or other communica 
tion devices accessed via a communications network (which 
may be the same or different from network 82) and a local 
access number. 
0106 The first and second remote computers 80, 86 may 
communicate with each other via respective modem banks 
and the communications network to transfer, e.g., Subject 
related and/or registration information, etc. 
0107 The registration process thus swaps the initial tele 
phone number with a local access number. In accordance with 
this embodiment of the invention, referring to FIG. 12, a first 
bank of modems 82 or other communication devices is pro 
vided for communication with the first remote computer 80 
via the initial number, and a second bank of modems 88 or 
communication devices is provided for communication with 
the second remote computer 86 via the local access number. 
In this embodiment, as discussed above, the first bank of 
modems 82 is expected to handle significantly less traffic than 
the secondbank of modems 88. The reason for this is that each 
monitoring device is expected to make only one call to the 
first bank of modems for a one-time registration process, 
whereas each device is expected to Subsequently make mul 
tiple calls to the second bank of modems to transfer health 
related information. 
0108. Appendix A contains additional information relat 
ing to registration and communication. 
0109 While the invention has been described and illus 
trated in connection with preferred embodiments, many 
variations and modifications as will be evident to those skilled 
in the art may be made without departing from the spirit and 
Scope of the invention, and the invention is thus not limited to 
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the precise details of methodology or construction set forth 0127 d. Send charts or more generally coordinate 
above as such variations and modifications are intended to be data from computer to client 
included within the scope of the invention. 

Appendix A 
0110 1. Communications between a monitoring device 
and transmitting device (collectively “client device') and 
the computer. 
0111 A. Client device Internet connection 

0112 I. Client devices may communicate with 
remote computers using an Internet connection using 
a PPP (Point-to-Point Protocol) connection to the 
selected ISP (Internet Service Provider). 

0113 II. The ISP will provide a national/interna 
tional, e.g., toll-free, number for initial data access, 
and may also provide an extensive network of nation 
wide/international dial-up POPs (points of presence). 
Initial contact may be with a Contact Center (which 
may use computers and communication devices dif 
ferent from computers and communication devices 
that receive, transmit, process, etc. health-related 
information). 

0114 III. The initial, e.g., toll-free number, as well as 
other information, such as a username, and password, 
may be loaded into all client devices for registration. 

0115 IV. During registration, a local POP access 
number (or one that is as close as possible to the users 
home address), username, and password may be sent 
to the client device, for further dial-up communica 
tions, unless it is remotely or locally reset. 

0116 B. Communication protocol 
0117 I. Communications sessions with the computer 
may be initiated by the client device requesting either 
registration or logon to the computer 

0118 II. The client device may first resolve the name 
of the computer using a DNS (Domain Name System) 
protocol, and use the IP address of the computer for all 
further communications for the particular session 

0119 III. The client device and computer may com 
municate using the UDP (User Datagram Protocol) 
protocol, and a record may be sent as a single UDP 
datagram 

I0120 IV. Since UDP is a connectionless protocol 
with no guaranteed delivery, the computer and the 
client applications may both be responsible for hand 
shaking and monitoring communications timeouts 

I0121 V. A communication timeout may occur if 
there is no valid response from either the computer or 
the client device for a period of, e.g., 20 seconds or if 
there is no valid transmission sent or received by 
either the client device or the computer for a period of, 
e.g., 120 seconds. A valid response is a response 
which acknowledges a previous transmission and 
whose checksum is valid. 

0.122 VI. A communication timeout will terminate 
the session on both the client and the computer, 
requiring the client device to initiate a new session 
before data can be transferred. 

I0123 VII. At a high level the sequence for datagram 
communications in a session is as follows: 
0.124 a. Registration (a one time session to obtain 
a soft serial number, a user identification, etc.) 

(0.125 b. Logon 
0.126 c. Send readings from client to computer 

0128 e. Send messages from computer to client 
0129 f. Send message responses from client to 
computer 

0130 g. Determine if a triggering event has 
occurred, if so initiate/conduct an interactive mes 
Saging session 

0131 h. Logoff 
0.132. C. Date and Time Synchronization 
I0133. I. The client device clock will be set by the 
computer at the start of every session, i.e., registration 
or logon 

0.134 II. The computer may synchronize with a time 
server on the internet to ensure accuracy 

0.135 III. The computer may record, e.g., in the data 
base, the home time Zone for each client device when 
it is registered with the Contact Center, or more gen 
erally the service provider, based upon the user's 
home address 

0.136 IV. The computer may convert and transmit all 
date and time information to the client device from 
“universal time', e.g., Greenwich Mean Time, to the 
user's home local time 

0.137 V. The computer may convert and store all date 
and time information received from the client device 
from the user's home local time to “universal time” 

0.138. D. Language Preference 
0.139 I. The client device and the computer may store 
the user's language preference 

0140 II. The default language may be US English 
0141 III. When the client device is first used or after 
a reset, the user may be asked to enter/confirm their 
language selection 

0.142 IV. If the user specifies another language, the 
computer may store the language preference and 
download the language preference to the client device 
during registration 

0.143 E. Registration 
0144 I. Preferably, the client device may only be 
used once it has been Successfully registered. On 
power-up, registration status is checked. If the device 
is unregistered, the user must enter, e.g., a five or six 
digit access code. 

0145 II. The access code may be obtained by making 
a voice call to a Contact Center that provides a unique 
serial number necessary to initially register with the 
service. The Contact Center may link the access code 
to the serial number of the device in the database. 

0146 III. The information collected by the Contact 
Center may include the full home address of the indi 
vidual device user, including the postal code, so that a 
user's local time Zone can be determined and stored 
on the computer. The language preference for the 
user's client device should also be collected and 
stored by the Contact Center. 

0147 IV. Client devices may not have their unique 
serial number in read only memory (ROM), instead 
the serial number may be downloaded from the com 
puter during the initial registration session. The serial 
number may be a unique integer, e.g., whose binary 
representation fits within 32 binary bits and is 10 
decimal digits long, with a significant (non-Zero) digit 
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in the first position (i.e. decimal numbers from 1,000, 
000,000 to 4.294,967,295) 

0.148. V. To register the device, the customer may 
0.149 a.Make a voice call to the Contact Center or 
provide the information via the Contact Center 
web-site and obtain an access code 

0.150 b. Enter the access code on the device 
0151 c. Connect the device to computer, e.g., with 
the toll-free ISP access number 

0152 d. The device will send a Registration 
Request datagram to the computer 

0153. e. Receive a Registration Datagram, with the 
serial number, local access number, username, 
password, language, date and local time, web 
address, ports and cellular phone configuration 
information from the computer 

0154 f. Send a Registration Acknowledgement 
record to the computer 

0.155 g. If the Registration Status field is not equal 
to 0, the client device will reset itself to factory 
default settings and terminate the call, otherwise, 
the computer will store the status of the device as 
Registered 

0156 F. Logon and Logoff 
0157 I. After successful registration, the client 
device will be required to logon to the computer to 
start a communications session 

0158 II. To logon, the client device may 
0159. a. Connect to sever, e.g., using a local ISP 
access number 

0.160 b. Senda Logon Request record to the com 
puter 

0.161 c. Receive a Logon Data record, with the 
local time, etc. 

0162 d. Send a Logon Acknowledgement record 
to the computer 

0163 III. The client device may initiate a normal 
logoff once all data to be sent from the device has been 
sent and acknowledged, and no data has been received 
and validated from the computer for, e.g., 15 seconds. 
To logoff, the client device 
0.164 a. Sends a Logoff Request record to the com 
puter 

0.165 b. Receives a Logoff Acknowledgement 
record from the computer 

0166 G. Uploading blood pressure monitoring (BPM) 
Readings 
0.167 I. Once logged on the client device may start 
sending any readings that have not yet been Success 
fully uploaded to the computer 

0168 II. One BPM Reading record may be sent in a 
single UDP datagram from the client device for each 
reading taken 
(0169 III. Each valid BPM Reading record sent to the 
computer may be acknowledged by the computer 
with a BPM Reading Acknowledged record. 

(0170 IV. If the BPM Reading record is already in the 
computer database (i.e., the serial number, systolic, 
diastolic, heart rate, and converted bpm reading date 
all match an existing database record) no duplicate 
record will be recorded in the database, but the com 
puter may send a BPM Reading Acknowledgement 
record to the client device. 
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0171 V. The client device may modify its database 
when a BPM Reading Acknowledged record is 
received from the computer to indicate that record 
should not be uploaded to the computer again 

(0172 H. Downloading Charts 
0173 I. The client device may send a chart request 
datagram to start the chart downloading process. This 
may be done anytime after a successful logon and 
readings transmission. The computer acknowledges 
with a chart datagram, which includes the number of 
charts to be downloaded. The device then accepts one 
chart page datagram for each chart and acknowledges 
each one with a chart acknowledged datagram. The 
process ends when the number of charts expected is 
received and acknowledged 

0.174 II. By default the computer may download all 
available (up to 10) chart types unless the user has 
specified otherwise, e.g., on the Contact Centers web 
site 

0.175 III. The computer may generate a unique Chart 
ID for each chart that may be stored on the client 
device as well for unique identification 

0176 IV. The chart types may include 
0177 a. Systolic 
0.178 b. Diastolic 
(0179 c. Systolic & Diastolic 
0180 d. Heart Rate 

0181 V. The chart frequencies may be 
0182 a. Latest 
0183 b. Daily 
018.4 c. Weekly 
0185 d. Monthly 

0186 VI. To provide a graphical representation, e.g., 
bars, on the client device, the computer may supply an 
top left and bottom right absolute screen co-ordinates 
for each bar. The areas defined by the two extreme 
co-ordinates for a bar may be filled in black on the 
display. 

0187 VII. The computer may also transmit the val 
ues of the chart labels, such as values for Vertical 
Label 1 for the top label and Vertical Label 5 for the 
bottom Label. Similarly, Horizontal Label 1 may be 
transmitted for the left label and Horizontal Label 2 
for the right label. 

0188 VIII. The computer may also transmit the exact 
number of characters to fill each cell, including blanks 
for positioning properly within the cells. 

(0189 I. Client Device Messages 
0190. I. Users, Professionals, Caregivers, and Part 
ners may use a form on the service provider web-site 
to enter and send messages to the client devices 

0191 II. Two types of messages may be available for 
these users, a short format and a long format. The 
shortformat may have fields for From, Subject, 5 lines 
of text and two button labels for user response, which 
will generally be displayed on a single screen of the 
client device. The long format message will have 
fields for From, Subject, and 5 lines of text for the first 
screen on the device, and the second screen will show 
the Subject and, e.g., six, multiple choice answers. 
For the long format message the button labels may be 
standardized on the device to permit moving to the 
next screen and selecting an answer. 
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0.192 III. Once the user starts to review messages, all 
messages may be required to be reviewed/answered in 
order unless the escape button is pressed to exit the 
Sequence. 

0193 IV. Messages may be flagged as Alerts, and 
these may cause the device to beep when displayed to 
the device user until they are answered. 

0194 V. The communications process for sending 
messages to the client device is . . . 
0.195 a. Client sends MessageRequest datagram 
0.196 b. Computer responds with Message data 
gram, which includes a field Number of Messages 
(left to send) 

0.197 c. Client responds with Message Acknowl 
edged datagram 

0198 d. If message just acknowledged was a long 
format message, the computer will send a Mes 
SageChoices datagram 

0199 e. If a MessageChoices datagram was sent, 
the client will respond with a MessageChoices.Ac 
knowledged datagram. 

0200 f. Loop until all messages are received or a 
timeout occurs to end the session. 

0201 VI. As the user reviews new messages on the 
device, the read receipt flag for that message is set in 
a corresponding MessageResponse record. As the 
user answers questions posed by the messages, the 
MessageResponse record stores the response. If a 
message has its alert flag set, the message may pop up 
on the device at specified intervals until the user cre 
ates an answer. All messages require a user response, 
even if it is only to indicate they have been read. 
Message responses may be sent in a later session than 
the one in which the messages were received or during 
the same session if so required. 

0202) VII. The communications process for sending 
message responses to the computer is: 
0203 a. The client sends the next unsent Message 
Response datagram to the computer. 

0204 b. The computer sends a MessageRespon 
SeAcknowledged datagram to the device. Once 
received, the device may delete the original mes 
Sage and its response. 

0205 c. Loop until all MessageResponseAc 
knowledged datagrams have been received or a 
timeout occurs to end the session. 

Appendix B 

0206 Scenario I: One device, one user, one household, 
and the user is monitoring his/her blood pressure through a 
blood pressure monitor that communicates with the com 
puter. Upon receiving a high reading, e.g., exceeding a 
threshold, the database may trigger an interactive commu 
nication call through its IVR system as follows: 
0207 i. “Hello, this is IDEAL LIFE, please press 1 if 
you are Greg and 2 if you are not 

0208 ii. Upon pressing 1, the IVR system continues, 
“we just received your latest blood pressure reading 

(0209 iii. “Please enter 1 if you are feeling dizzy” 
0210 iv. “Please enter 2 if you are feeling tired” 
0211 v. Upon pressing 2, the IVR system continues, 
“Thank you, goodbye' 

0212 Scenario II: 2 devices, one user, one household, and 
the user is monitoring her/his weight and Sugar levels 
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through a scale and glucose monitor. The computer may 
send out, through the IVR system, a triggered interactive 
communication specifically on the glucose readings even 
though the user is taking different measurements, as fol 
lows: 
0213 i. “Hello, this is IDEAL LIFE, please press 1 if 
you are Samantha and 2 if you are not 

0214 ii. Upon pressing 1, the IVR system continues, 
“we just received your latest weight reading; you are 
doing great' 

0215 iii. “Please press 1 if you would like to change 
meal plans' 

0216 iv. “Please press 2 if you would like to change 
your target weight 

0217 v. Upon pressing 2, the IVR system continues, 
“please enter your next target weight loss, enter 1 for 1 
pound, 2 for 2 pounds, 3 for 3 pounds, 4 for 4 pounds, 5 
for 5 pounds, 6 for 6 pounds, 7 for 7 pounds, 8 for 8 
pounds and 9 for 9 pounds' 

0218 vi. Upon pressing 5 the IVR system continues, 
“now would you like to change your glucose targets? 
Enter 1 for Yes and 2 for No 

0219 vii. Upon selecting 2 the IVR system continues, 
“thank you, and keep up the great work, good-bye’ 

0220 Scenario III: Multiple users, each with her/his own 
device, one household, and users are monitoring a specific 
condition through a specific device. The computer may 
send out, through the IVR system, a triggered interactive 
communication specifically based on the right condition of 
the right individual even though multiple users are in the 
same household as follows: 

0221) i. “Hello, this is IDEAL LIFE, please press 1 if 
you are Mary and 2 if you are not 

0222 ii. Upon pressing 2 the IVR system continues, 
"Please press 1 if you are John and press 2 if you are not 

0223 iii. Upon pressing 1 the IVR system continues, 
"Hello John, we just received your latest glucose reading 
and would like to ask you a question' 

0224 iv. “If your feet are feeling tingly please select 1, 
if not select 2 

0225 V. Upon selecting 2, the IVR system continues, 
“Thank you John, keep up the great work, good-bye’ 

0226. Alternatively for Scenario III: 
0227 i. “Hello, this is IDEAL LIFE, this message is form 
Mary, please press 1 if you are Mary and 2 if you are not 

0228 ii. Upon pressing 1 the IVR system continues, 
“Hello Mary, we just received your latest glucose read 
ing and would like to ask you a question' 

0229 iv. “If your feet are feeling tingly please select 1, 
if not select 2 

0230 V. Upon selecting 2, the IVR system continues, 
“Thank you Mary, keep up the great work, good-bye’ 

0231 Scenario IV: Multiple users, each with multiple 
devices, one household, and users are monitoring multiple 
conditions through multiple devices. The computer sends 
out, through the IVR system, a triggered interactive com 
munication specifically to the right individual even though 
multiple users are in the same household and are all moni 
toring multiple conditions as follows: 
0232 i. “Hello, this is IDEAL LIFE, this message is for 
Sharon, please select 1 if you are Mike, 2 if you are Bob, 
3 if you are Sharon' 



US 2015/0045634 A1 

0233 ii. Upon selecting 3, the IVR system continues, 
“Hello Sharon, we would like to congratulate you on 
finishing your weight loss program' 

0234 iii. “Would you like to continue monitoring your 
glucose readings? Enter 1 for YES and 2 for NO” 

0235 iv. Upon entering 1, the IVR system continues, 
“Great, to adjust your levels please select 1, to exit please 
Select 2 

0236 v. Upon entering 2, the IVR system continues, 
“Thank you Sharon, we will continue monitoring your 
readings, have a nice day, good-bye.” 

What is claimed is: 
1. A system for use in monitoring physiological parameter 

data of at least one subject, the system comprising: 
a monitoring device which receives physiological param 

eter data of a Subject from at least one physiological 
sensor and comprises a wireless communication unit 
having limited range operative to wirelessly communi 
cate over the limited range and a user interface including 
an input device and a display device, wherein 
the monitoring device displays at least text on the dis 

play device (a) based on input from the input device 
and (b) based on data received by the wireless com 
munication unit, and 

the wireless communication unit wirelessly transmits 
over the limited range first data, including data defin 
ing text displayed on the display device and data 
related to the physiological parameter data, and wire 
lessly receives over the limited range second data 
including text to be displayed on the display device; 
and 

a local transmission device that communicates with a 
remote computer over a communications network and 
communicates over the limited range with the monitor 
ing device, the local transmission device being local to 
and separate from the monitoring device and being 
located on a same side of the communications network 
as the monitoring device, the local transmission device 
comprising (a) a first wireless communication unit hav 
ing limited range operative to wirelessly communicate 
over the limited range with the wireless communication 
unit of the monitoring device to receive over the limited 
range the first data from the wireless communication 
unit of the monitoring device and transmit over the lim 
ited range of the first wireless communication unit the 
second data to the wireless communication unit of the 
monitoring device and (b) at least one second commu 
nication unit that communicates over the communica 
tions network with the remote computer to transmit the 
first data to and receive the second data from the remote 
computer over the communications network without 
user operation of a user interface, if any, associated with 
the local transmission device. 

2. The system of claim 1, comprising the at least one 
physiological sensor which provides physiological parameter 
dated related to at least one of blood pressure, weight, glucose 
level, heart rate, and respiratory capacity. 

3. The system of claim 1, comprising a plurality of sensors 
which provide the physiological parameter data to the moni 
toring device, each sensor for providing a different type of 
physiological parameter data. 

4. The system of claim 1, comprising a plurality of moni 
toring devices that communicate with the transmission device 
and at least one sensor for each monitoring device. 
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5. The system of claim 1, wherein the monitoring device 
comprises means for associating physiological parameter 
data received from a sensor with a time and date that the 
physiological parameter data is received by the monitoring 
device. 

6. The system of claim 1, wherein the monitoring device 
comprises a memory that stores at least temporarily the physi 
ological parameter data and the display device displays physi 
ological parameter data stored in the memory. 

7. The system of claim 1, wherein the monitoring device 
comprises a memory that stores at least temporarily coordi 
nate data and the display device displays a graphic image of 
the physiological parameter data based on the coordinate 
data, wherein the coordinate data is communicated to the 
monitoring device from the remote computer via the local 
transmission device. 

8. The system of claim 1, wherein the monitoring device 
comprises a memory that stores at least temporarily statistical 
data derived from the physiological parameter data and the 
display device displays statistical data stored in the memory, 
wherein the statistical data is communicated to the monitor 
ing device from the remote computer and is related to physi 
ological parameter data provided by the monitoring device to 
the remote computer. 

9. The system of claim 1, wherein the monitoring device 
comprises a blood pressure cuff to which the display device is 
attached. 

10. The system of claim 1, comprising the at least one 
physiological sensor wirelessly coupled to provide the physi 
ological parameter data to the monitoring device, the at least 
one sensor being displaceable from the monitoring device. 

11. The system of claim 1, wherein the monitoring device 
communicates a unique identifier with the physiological 
parameter data to associate the physiological parameter data 
with a particular monitoring device or a particular Subject. 

12. The system of claim 1, wherein the monitoring device 
comprises a memory that stores at least temporarily second 
data received from the remote computer for display on the 
display device. 

13. The system of claim 1, wherein the input device com 
prises a plurality of Switches adapted to be activated by a user, 
and wherein second data defining at least one message from 
the remote computer comprises at least one label associatable 
when the message is displayed on the display device with at 
least one of the switches, which label represents a response to 
the message when the associated Switch is activated. 

14. The system of claim 16, wherein the second data com 
prises targeted text messages from the remote computer for 
display on the display device based on physiological param 
eter data from the monitoring device provided to the remote 
computer. 

15. The system of claim 14, wherein the targeted text 
messages comprise at least one of an alert, news, and adver 
tising. 

16. The system of claim 16, wherein the monitoring device 
communicates with the remote computer via the transmission 
device in a session that comprises: 

communication of physiological parameter data from the 
monitoring device to the remote computer; 

communication of coordinate data from the remote com 
puter to the monitoring device related to a graphic image 
of the physiological parameter data to be displayed on 
the display device based on the coordinate data; 
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communication of second data comprising databased on 
text from the remote computer to the monitoring device; 
and 

communication of first data comprising a response to the 
data based on text from the monitoring device to the 
remote computer. 

17. The system of claim 12, wherein the responses com 
municated to the remote computer comprise responses to 
messages communicated to the monitoring device from a 
previous communication session. 

18. The system of claim 12, wherein the session is initiated 
at about the time the monitoring device receives physiologi 
cal parameter data. 

19. The system of claim 12, wherein the session comprises 
communication of at least one acknowledgement that indi 
cates receipt of a communication. 

20. The system of claim 19, wherein the session comprises 
a tracking of information communicated between the moni 
toring device and the remote computer. 

k k k k k 


