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MONITORING OF INDIVIDUALS

S'l‘_f\'lT.£Ml.iN'I‘ OF RIi[.J‘\‘l"l'-ll) C‘.-'tSliS

This application is a coiitjnnation ofU.S. application Ser.
No. 117150,]-15. tiled Jun. 13. 2005, now US. Pat. No. 7.252.
636 which is a continuation of U.S. application Ser. No.
09.lCt5S.20'9_. filed Step. 8. 2D00.t1t‘tW U.S_ Pal. l"'vlt'l. 6,963,375.
which is a continuation in part ot‘U.S. application Ser. No.
093300.856. filedfitpr. 28. 1999. now US. Pat. No. 6.368.273.
which is a divisional application of application Ser. No.
087946.34]. filed Oct. 7. 1997. now U.S. Pat. No. 5.997.476.

whiclt is a continuation in part o lapplication Ser. No. 087847.
(109. filed Apr. 30. 1997. now US. Pat. No. 5,897,493 Wl1.it:l1.
in turn claims the benefit of Provisional applications 601041 .
746 and 6(t!0-11.751. both tiled Mar. 28. I997.

'lliis application is also related to: (it U.S. Pat. Nos. 5.985.
S59ar1_d 6. l(}l.4-78. bot]'tconti.nuations in part ofU.S. Pat. No.
5.897.493: (ii) US. Pat. Nu. 6.248.065. a divisional ol'U.S.
Pat. No. 5.997.476; (iii) U.S. Pat. No. 6.270.455. a continu-

ation in pan of U.S. Pat. No. 5.997.476; (iv) US. Pat. No.
6.381.577. which is a continuation of U.S. Pat. No. 6.101.

-178'. (V) abandoned application Ser. No. 097531.237, a con-
tinuation in part of U.S. Pat. No. 6,368.273 and Ser. No.
093378.188 a continuation ol"U.S. Pat. No. 5.985.559; {vii

co«pending application Ser. No. l0r'279.749. which is a con-
tinuation in part ofapplieation Ser. No. 101233.296. which is
a continuation in port of applicatioti Scr. No. U9r'665.=l--‘-l2,
which is a continuation in part oi'U.S. Pat. No. 6.3 81.577. and
(_vii] co—pending applications (at) Ser. No. 1 1.9093. 1 67. (h) Ser.
No. 1lf093-.168. (cl Ser. No. 117132.427 and (d) Ser. No.
llfl5t).I-tttl. liacli ol‘ the patents anclfor applications refe -
enced are incorporated by reference.

FIELD OF THE INVENTION

the present invention relates generally to cornnntnication
systems for remote monitoring oi‘ individuals. and in particu-
lar to a netvvorl-zed system for remotely monitoring individu-
als and for cornnuuiicating information to the individuals
through the use of script programs.

BACKGROUND OF THE INVENTION

In tlte United States alone. over 100 million people have
cltrclnjc health conditions. accounting for an estimated $700
billion in atmual medical costs. Ln an elI'ort to control these

medical costs. many healthcare providers have initiated out-
patient or home healthcare programs {or their patients. The
potential benefits oltltese progrants are particularly great for
cltt'ttt1.ieally ill patients who rt‘it.tst treat tlteirdiseases on a daily
basis. However. the success of these programs is dependent
upon the ability of the healthcare providers to monitor the _
patients remotely to avert medical problems before they
become complicated and costly. liurtlter. success requires
compliance with the program. which is often dependent on
providing messages or other reminders to patients so that they
will stay with the program. Unfortunately. no convenient and
cost ettective monitoring system exists to accomplisli ‘these
object ives. While these problems are particularly acute for the
poor and the elderly. all demographic groups could sigt:n'fi—
cantly benefit from remote communication and monitoring
systems.

Prior attempts to monitor patients remotely have included
the use of personal computers and modems to establish corn-
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rnunication between patients and healthcare providers. either
directly or via an Internet site. However, computers are too
expensive to give away and the patients who already own
computers are only a fraction ol'tlte total population.

{)1 her attempts to monitor patients rcniotely have included
the use ofmedical monitoring devices with built-in modems.
Examples ofsuch monitoring devices include blood glucose
meters. respiratory flow meters. and heart rate monitors.
Whj le these devices crm be quite suecessful._ their multimedia
capabilities are often linuted. In addition. many patients sim-
ply may preli:-r to interact with a device they are more lamiliar
with. such as a television.

Prior attempts to monitor patients remotely have also
included the use of interactive telephone or video response
systems. Such interactive systems are disclosed in U.S. Pat.
No. 5.3 90.233 issued lo Kirk et al. on lieb. I4. 1995. l_l.S. Pat.

No. 5.434.6Il issued to Tamura on Jul. 18. 1995, and U.S.

Pat. No. 5.441.047 issued to David et al. on Aug- 15, 1995.
One disadvantage olitlrtcse systems is that they either require
a patient to call to to a central Facility to be monitored or
require the central facility to call the patient according to zt
rigid monitoring schedule.

If the patients are required to call the central facility, only
the compliant patients will actually call regularly to be moni -
tot-ed. Non-compliant patients will typically wait until an
emergency situation develops before contacting their health»
care provider. thus defeating the purpose olthe monitoring
system. Ifthe central lacility calls each patient according to a
monitoring schedule. it is intrusive to the paticnfs liii: and
resistance to the monitoring grows over time. Further. it is
diliicttl I to identify eachpatient uniquely using these systems.
Moreover. these systems are generally incapable ofcollccting
medical data lirottt nlnrtitoring devices. such as blood glucose
meters, respiratory [low meters. or heart rate monitors.

As such. there exists a need For a simple and inexpensive
system liar remotely monitoring patients and for easily com»
municating infonnation to the patients. There is a lso a need to
encourage pat_ient's compliance Willi a prescribed treatment
plan.

SUMMARY

The presertl invention provides a system for remotely inter-
acting with an individual. The system includes a server. at
remote interface device for assigning in the server a set of
queries to be answered by the individual. a remotely pro-grani—
mable apparatus for interacting with the individual and a
broadcaster in communication with the server and the

remotely programmable apparatus.
By using the entertainment medium of interactive televi-

sion with its ability to receive a large bandwidtli ol'data._ the
present invention can more easily communicate interactive
entertaining/educational inforntation to potential and exist-
ing patients. The interactive nature ofthe received data makes
it easy for a user to access interactive programs related to
corresponding entertaiumentfadvertiseincnt content or
related to user adherence to 3 predefined rcgilnen.

J rt accordance with another aspect oltho present invention.
an answering service sends a series of questions as ‘voice
conmiutiication. lrom a stored set of questions to the remote
app-status for the individual to respond to, when the voice
communication button is activated. The answering service
stores responses to each provided question in the series of
questions and provides a service based on the individual‘s
response to the questions. The provided service is communi-
cation with a health cane professional or a service provider.
.’\lso. the answering service includes a speech recognition
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component for receiving spoken responses to the series of
questions and a speech synthesis component for making the
set of queries into a series of questions.

In accordance with yet another aspect o'l'tlte present inven-
tion, the remotely prograrnntable apparatus includes an appli-
ance component for providing appliance litnctiotlality. The
appliance component is an alarm clock. a kitchen appliance.
or an entenaimnent device.

I.lJ accordance with still another aspect of the present inven-
tion, the remotely progranunable apparatus includes a moni-
toring component lbr producing measurements o la physi-
ological condition of tI1e individual.

BRIISF Dl.€S(‘RlP'l‘lOl*l OI-"ITIIE DIULWINGS

The foregoing aspects and many ol‘ the attendant advan-
tages of this invention will become more readily appreciated
as the same becomes better understood by reference to the
Following detailed description. wltert taken i.t1 conjunction
with t.he accotitpaityittg Cl.r:l\-\r'lt‘lgS.. wltcrcin:

FIG. 1 is a block diagram of networked system formed in
accordance with a first embodiment of the present invention:

FIG. 2 is El block diagram illustrating the iuteractiort of the
components ofthe system of FIG. 1:

FIG. 3 is a perspective view oI’a remotely progranutiable
apparants of the system of FIG. 1:

FIG. 4 is a block diagram illustrating the componetits ol'the
apparatus ol'l"IG. 3:

FIG. 5 is a script entry screen according to the preferred
embodiment of the invention:

FIG. ISA is a listing ofa sample script program according to
the preferred embodiment of the invention:

FIG. 61? is a continuation ot'tlie listing oi'l—'lt'i. 6A:
FIG. 7 is a script assigttmetit screen according to the pre-

ferred embodiment of the invention FIG. 8 is a sample query .
appearing on the apparatus ol'FlGS. lA—D;

FIG. 9 is a sample prompt‘ appearing on the display ofthe
apparatus o|"l"I(‘1.3:

I*'l(i. II] is asarnplc-report displayedona workstation ofthe
systern of FIGS. lA—D:

FIG. 11A is a Ilow chart illustrating the steps included in a
monitoring application executed by the server o l‘l"l(iS. 1ft-IJ
according to the present invention;

FIG. III} is a continuation ofthc flow chart ol‘l"lCi. I l.l\:_

FIG. 12A is a llow chart illust'rat'ing the steps included i.n
the script program of FIGS. fiA~6B_:

FIG. 1213 is a continuation ol‘ the [low chart ol’ FIG. 12:

[~'I(i. I3 is a perspective view ole remotely progmniniable
apparants according to an embodiment of the present inven-
tion:

FIG. 14 is a sample prompt appearing on a display of the
apparatus of l"'l(i. 13:

FIG. 15 is a block diagram illustrating the comportettts ol‘
the apparatus ofFlG. 13;

FIG. 16 is a schematic. block diagram iliust rating the inter— .
nctiort o l'tlte server oI‘l"l("rS. 1 A-D wi Ih the appamttts of l"I(‘r.
3 according to another crnbodiment ofthc present invention:

FIG. 17 is a limit sample message appearing on the display
of the apparatus of FIG. 3;

FIG. 18 is a second sample message appearing on the
display tlltltc apparatus ofl-ilfi. 3;

FIG. 19 is a script entry screen according to an embodiment
of the present invention:

FIGS. 2|} and 21 are block. diagrams of alternate embodi-
ments of the present invention:

I -'IG. 22 is at [low cltart illustrating the process perfornicd by
the system ol‘l"l(‘r. 21; and
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F IGS. 23 and 24 are exanlple broadcast progratruning pre-
sentations wlth an included script program.

DETAILED DESCRIPTION

The present invention provides a system and method for
remotely monitoring individuals and lot increasing indi-
vidual use of health programs. In a lirst embodiment of the
invention. the individuals are patients and the system is used
to collect data relating to the Ilcnltlt status ol' the patients.
Ilowever. it is to be understood that the invention is not

limited to remote monitoring of patients. The system and
method of the invention may be used for any type of remote
monitoring and program adherence application. The inven-
tiott may also be ituplometttcd as an autotnatcd messaging
system for ootnmunicating information to individttals, as will
be discussed in an alternative embodiment below.

A first embodiment of the invention is illustrated in FIGS.

1A and 2-12. Referring to I"lG. I. a networked system 16
includes a server 18 and a workstation 2|} cotulccted to the

server 18 through a communication network 24. The server
18 is preferably a world wide web server and the communi-
cation network 24 is preferably the lntemet. It will be appar-
cut to one skilled in the art that the server 18 may comprise a
single stand-alone computer or multiple cotnputcrs distrib-
uted througliout a network. The worlcstation 20 is preferably
a personal computer. remote terminal. or web TV unit eon-
nocted to the server 18 via the lttternot. The workstation 20

functions as a remote interface for euleri ng in the server 18
messages and queries to be communicated to the patients.

The system 16 also includes multiple remotely program-
mable apparattts. such as firs! and second apparatuses 26 for
monitor-ittg multiple patients. Iinch appat-attts 26 is designed
to interact with a patient in accordance with script programs
received [tom the server 18. Each apparatus 26 is in commu-
nication with the server 18 through the communicatioti tie!-
work 24. preferably the Internet. Altematively. each appara-
tus 26 may be placed in oornmnnication with the server 18 via
wireless commttnication networks. cellular networks. tele-

pltone networks. satellite networks or any other network
which allows each apparatus 26 to exchange data wit_l.'t the
server 18. It is to be understood that the system 16 may
include any nttrnber of‘ remotely pl'Dgt‘al‘l‘ll'l'lfllJlt.t apparatttscs
For monitoring any number of patients.

In the preferred embodiment. each patient to be monitored
is also provided with a monitoring device 28. The monitoring
device 23 is designed to produce nieasurements of a physi-
ological coriditiort of the patient. record the measurements.
and transmit the measurements to the patient‘s remotely pro-
grammable apparatus through a standard connection cable
3 0. Examples ofsttitable ntonitori ng devices 28 include blood
glucose meters. respiratory flow meters. blood pressure cutTs.
electronic weight scales, and pulse rate monitors. Such moni-
toring devices are well I-utown in the art. The specific type of
monitoring device 28 provided to each patient is dependent
upon the pat'iet‘tt’s disease or health treatment needs. l-‘or
example. diabetes patients are provided with a blood glucose
meter [or measttring blood glucose concentrations. astluua
patients are provided with respiratory flow meters for mea-
suring pealt: liow rates. obesity patients are provided with
weight scales, etc.

FIG. 2 shows the server 18, the workstation 20. and the
nppararus 26 in greater detail. The server 18 includes a data-
base 38 for storing script programs 40. The script programs 40
are executed by each apparatus 26. to communicate queries
and messages to a patient. receive responses 42 to the queries.
collect tnonitoring device measurentetils 44. and to transmit
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responses 42 and me-asnrelnents 44 to the server 18. The
database 38 is designed to store responses 42 and measure-
ments 44. The database 38 lit rther includes a look—up table 46.
The table 46 contains a list ofthe patients to be monitored. and
for each patient, a unique patient identificatioti code and a
respective pointer to one or more script programs 48 assigned
to the patient. Each remotely programmable apparatus 26 is
designed to execute assigned script programs 40 received
from the server 18. The script programs 40 may ittclllde
queries. reminder mcssttges, inforiiialioiial statenlcrtts, useful
quotations. or other information ofbciicfit to the patient. Sec
Fl(]. 6 for example script progtms.

FIGS. 3-4 show the structure ofa remotely pmgrammable
apparatus 26 according to the preferred embodiment. Rel}: -
ring to FIG. 3, the apparatus 26 includes a housing 62. The
housing 62 is sufliciently compact to enable the apparatus 26
to be hand—held and carried by a patient. The apparanls 26 also
includes a display 64 for displaying queries and prompts to
the patient. in the preferred embodiment. the display 64 is a
liquid crystal display (_l_('D).

The apparatus 26 includes live user input buttons 70A,
'.-'llB. 70C‘. 70D and TOE tl1at are located on the same side of

the apparatus‘ 26 as the display 64. The user inptlt buttons
'?0.I\-D are for entering in the apparatus 26 responses 42 to the
queries and prompts. in the preferred embodiment. the user
input buttons 'i'0A—D are momentary contact push buttons. In
alternative embodiments. user input buttons "r'tIA—D may be
replaced by switches. keys. a touch sensitive display screen.
or any other data input device.

The userinpul button 7llE is a emergency or other services
button and is preferably red. but may be ofany size. shape, or
color that draws special visual or tactile attention to the user.
The services provided by the user input button 701"‘.
described in more detail below.

Three n1.on.itoring device jacks 68A. 68B. and 68C are _
located on a surface of housing 62. The device jacks 68A—C‘
are for connecting the apparatus 26 to a number ol'mom'to1ing
devices 28. such as blood glucose meters. respiratory Ilow
meters. or blood pressure culls [not shown in FIG. 3). The
apparatus 26 also includes a modem jack 66 for connecting
the apparatus 26 to a telephone jack through a standard con-
nection cord {not shown}. The apparatus 26 Further includes a
visual indicator. such as a light emitting diode { LIED) 74. The
Lift) 74 is lior visually notifying the patient that he or she has
unanswered queries stored i.n the apparatus 26.

FIG. 4 is a schematic block diagmnt illustrating the coin-
ponents oftlie apparatus 26 in greater detail. The apparatus 26
includes a nticroproccssor 76 and a memory St! connected to
the microprocessor 76. The memory 80 is preferably a non-
volatile memory. such as a serial EEPROM. The memory 88
stores script programs 40 received front the server 18. mea-
surements 44 received iron: the monitoring device 28.
responses 42 to queries. The microprocessor 76 also includes
huilt—in read only memory (ROM). which stores firmware for
controlling the operation of the apparatus 26. The lirmware. _
includes a script interpreter u scd by the microprocessor 76 to
execute the script progratns 40. The script interpreter inter-
prets script commands. which are exectttcd by the micropro-
cessor ‘.76. Specific techniques for interpreting and executing
script commands in this manner are well known in the art.

The microprocessor '76 is pI'efel'abl)' connected to memory
80 using a standard two-wire interface. The microprocessor
76 is also connected to the user input buttons 70. the LED 74.
a clock 84. and a display driver 82. The clock 84 indicates the
current date and time to the microprocessor 76. For clarity of
illustration, clock 34 is shown as a separate Ct'Jl'l.‘|pL'!l'lt2‘I1l, but is
preferably built into the microprocessor 76. The display
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driver 82 operates under the control oftlte rtticmprtlccssor 76
to display tnlonnation on the display 64. The microprocessor
'76 is preferably a PIC‘ 16C65 processor. The modem 86 is
connected to a ‘telephone jack 22 through the modem jack 66.
’l'1'u: modem 86 is For exchanging data between the server 18
and the processor 76 through the comntunicalion network 24.
The data includes the script programs 4!} whiclt are received
from the server 18 as well as the responses 42 to queries. the
device nteasurements 44. the script identilication codes. and
the patient’s unique identification code. which the modem 86
transmits to the server 18. The modem 86 is preferably a
complete 28.3 K modern contntercially available litotn (‘cr-
mctek. although any suitable modem may be used. The pro-
cessor 76 also includes a component that connects to the
telephone jack 22 and a microphone 38 and a speaker 89.
thereby allowing telephone calls to be processed.

The device intcrrfaoe 9|} is I:orutet:ted to the device jacks
68A. 688. and 68(_'. Tile device interlhce 90 is for iiiterfaciiig
with a number of monitoring devices 28. such as blood glu-
cose meters, respiratory flow meters. blood pressure cuffs.
weight scales. or pulse rate monitors. through devioejacks
68A-('.

The device interface 9|] operates under the control of the
microprocessor 76 to collect measurements 44 from the
monitoring devices 28 and to output the measurements to the
microprocessor 76 lot storage in the memory 8!). [It the pre-
ferred ernbodirnettt, the interface 9!} is a standard RS232

interface. For simplicity of illustration. only one device inter-
face 90 is shown in FIG. 4. However. in alternative embodi-

ments, the apparatus 26 may include multiple device inter-
faces to accommodate monitoring devices that have different
connection standards.

Referring again to FIG. 2, the server 18 includes a moni-
toring application. 48. The monitoring application 48 is a
controlling soflware application executed by the server 18 to
perform the various functions described below. The applica-
tion 48 includes a script generator St}. a script assignor 52. and
a report generator 54. The script generator 50 is desigied to
generate the script programs 4!} from script information
entered througll the wort»:-station 20, The script inl'orrnation is
entered throngli a script entry screen 56. In the preferred
embodiment. script entry screen 56 is iniplcmentcd as a web
page on the server I8. The worl-cstation 20 includes a web
browser for accessing the web page to enter the script infor-
mation.

FIG. 5 illustrates the script entry screen 56 as it appears on
the workstation 20. The screen 56 includes a script name field
92 for specifying the name of a script program to be gener-
ated. The screen 56 also includes entry ‘fields 94 for entering
a set of queries to be answered by a patient. Each entry lield
94 has corresponding response choice lields 96 for entering
response choices for the query. The ticreett 56 lhrtlier irtclttdes
check boxes 98 for selecting a desired monitoring device 28.
such as a blood glucose meter. respiratory flow meter. or
blood pressure cull". from wltich to collect measurements 44.

The screen 56 additionally includes a connection lime licld
ltlt} for specifying a prescribed connection time at which each
apparatus 26 executing the script is to establish a subsequent
conmiunication link t.o the server 13. The connection time is

preferably selected to be the time at which t.‘.OlTll'l1tIl'l.lC‘BliEIl)
rates are the lowest. such as 3:00 AM. The screen 56 also

includes a CREATE SC’Rl PT button 102 for instructing script
generator 50 to generate a script program 40 Liam the inlor-
rnation entered in screen 56. The screen 56 further includes a

C.‘ ANCIii. button 104 for canceling the inFomiation entered in
screen 56.
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In the preferred ernlztodilnent. each script program 40 cre-
ated by script generator 50 t:0D_ibl‘D1S to the standard file
format used on UNIX systems. In the standard rile format.
each command is listed in the upper case and lollowed by a
co.lotL I"-ivory line in the script pmgram -"-Ill is ter1.'n.inntod by El
linefeed character {LF }, and only one corrnnand is placed on
each line. The last character in me script program 40 is a

UNIX end of tile character {EOF}. Table 1 shows an exem-
plary listing ol‘ script connnands used in the preferred
ontbctdilnent of the invotttiott.

up

8

device tneasurernents 44 from the rnoriitoring device 28
specified in the check boxes 98. The script program 40 also
includes commands to establish a subsequent communication
link to the server 18 at the connection time specified in field
190 FIG. 5. 'Il'1I2: steps included in the script program 40 are
also shown in the How chart ol'I’lGS. 1193-1213 and will be

discussed in the operation section below.
Referring again to FIG. 2. the script as-signer 52 is used to

assign script programs 4!] to the patients. The script proganis
49 are assigned in accordance with script assignment ini'or-

TABLE. I

SCRIPT COMMANIDS

t_’.urnn:L:I.ud Description

(1.5: {LF} Clear the display.
ZAP: {Hi} Emaa from memory the last set ofqnnnr responses

re-cont.-2.1.
LED: b { LP} Turn the LED on or off. where b is :1 biliary digit of

DISPLAY: {chars} [LF]
[3‘«|i’U'l': n1mrnn1 {Hi}

WALT: { Ls:

(.'(‘il LIECI‘: Lim‘ir:c{ I.l"i-

Nl.'Ml?.li1i: :t.£uut{lJFI

[)1-'.I,:\\': I {LE}

CONNECT: {LP}

H or l.An argurnt-:11 of l turns on the l.E:lZ|. and an
itrgnrnent oft! turns off the .LED.
Display Lite text Ewllowirtg the DISPLAY coiitnurtd.
Record :1 button pness. The rn's represent 5: button
mask partent for each oftltc four input lnurtoas.
haul: III contains an “X“ for disallowed buttons or an
‘W’ for allowed buttons. l‘-oretttlrrtpic. l'l‘s‘i’LT‘i‘:
fJXUX{ LF} allows the user to press either button :1]or -‘-‘3.

Wait for any one button to be pressed. then continue
execttt tag the script progrant.
Collect inisasnretitantts from the monitoring device
specified in the ('.OLLEC‘T'cc1'tttnand. The user is
prclhr.-rbly prompted to connect the specified
umujtoriltg device to the Llp[JzI.t'Jl.l.l.lS anti press :1button to continue.

Assign a script idenlifienticin code to the script
prograrn. The script lt.iEl.tl'ifi|tlfLl.lCIlI code Eronl the
most recently e)tei.‘1.|ted I\"UMB'Ei{ statement is
tmbseqtat-nl ly transmitted to the SI.'!'|-'t.'f along with
the query responses and device tneasurentents. The
script id: at ilicntiott code. idem lfie-5 to the server
which script prnfiam was tnctsl recently emaciated by
the remote apparatus.
Wait until titrtel specified in the Df~'.Lr\‘r‘ ectrruna.ti-‘i.
:tst1.1.ll_\-' the prescnbui connect ion time.
Perforttt :1 connection rottline to establish :1
ca-ntrrtnuiem icnt link tn the sen-1:r. lt.'ZI.l'i'3l'rliI tltt:.
patient identification code, query responses. device
rnessuretnettts. and script identification code to the
server. and receive and store zt new script pregrunt.
When the server Ln.-:lruc1s lite apparatus to
disconnect. the script interpreter is rest.-uteri.
allowing the new script program In cXt:t.'t.|li:.

llie script cotrnnands illustrated in Table 1 are representa-
tive olitlte preferred embodiment and are not intended to limit
the scope of the invention. Alter consideration ofthe ensuing
description._ it will be apparent to one skilled in the art many
otltcr suitable scripting languages and sets or script com-

mands may be used to implement the invention.
The script generator 50 preferably stores a script program

template which it uses to create each script program 40. To
generate a script program 40. the script generator 50 inserts
into the template the script information entered in the screen
56. For example, FIGS. 6.-‘t-613 illustrate a sample script pro-
gram 40 created by the script generator 50 from the script
i111‘nrn1ation shown in l"I(‘r. 5.

The script program 40 includes display commands to dis-
play the queries and response choices entered in fields 94 and
96. respectively. The script program 4|} also includes input
cctt'nmaJ1ds to receive rcs.pot.1sc5 42 to the qttcrios. Tile script
program 40 litrther includes a collect corrnnand to collect
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rnation entered through workstation 2|}. The script assign-
ment information is entered through a script assignment
screen 57. which is preferably implemented as a web page on
the server 18.

F IG. 7' illustrtttcs 3 sample script assigmrtettt screen 57 as it
appears on workstation 20. The screen 57 i.nclu.des check
boxes 186 For selecting a script program 40 to he assigne¢
and check boxes 108 for selecting the patients to whom the
script program is to be assigned. The screen 5'? also includes
an ASSIGN SCRIPT button 1 12 for entering the assignments.
When button 1 12 is pressed. the script assignorfil creates and
stores for each patient selected in check boxes 108 a respec-
tive pointer to the script program 40 selected in the check
boxes 106. Each pointer is stored in the patient look—trp table
46 ofthe database 38. The screen 57 further includes an ADD

SCRJPT button 110 for accessing the script entry screen and
:3 13!.-ElA}$.>l‘I£'§(-.‘RI‘)‘l‘ bLtttL‘tt‘l I 14 for deleting a script p1‘tJgr.'1t‘.IJ
4!}.
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Referring again to FIG. 2, the report generator 54 is
designed to generate a patient report 58 from the responses 42
and the device measurenients 44 received in the server 18.

The patient" re-pen‘ 58 is displayed on the Workstation 2!). FIG.
II} shows a sample patient report 58 produced. by the report
generator 54 For a selected patient. The patient report 58
includes a graph 116 oftlte device measttrements 44 received
from the patient. as well as a listing of the responses 42
received fmm the patient. Specific teclniiqucs For writing a
report generator pro_gt'am to display data in this tt‘ta1‘tt1cr are
well known in the art.

The operation ol'the preferred embodiment is illustrated in
FIGS. 1-12. FIG. 11A is a HUVH chart illustrating steps
included in the monitoring application executed by the server
18. l"l(.i. Ill! isa continuation otithe ttow chart ol'l7l(i. ll_I\.

In step 202. the server '18 determines ifnew script" inforntation
has been entered through the script entry screen 56. If new
script iul'ormation has not been entered. the server 18 pro-
ceeds to step 206. llnew script inliortnution has been entered,
the server l8 proceeds to step 204.

As shown in FIG. 5. the script itifortnation includes a set of
queries. and for each of the queries. corresponding response
choices. The script ittibfinatiou also includes a selected moni-
toring device type from which to collect device rncasurc-
merits 44. The script inl'onnation litrllter includes a prescribed
connection time for each apparatus to establish a subsequent
contolunjcation link to the server 18. The script itiformation is
generally erttered in the server 18 by a hcaltltcnrc provider.
such as the patients’ physician or case manager. Of course.
any person desiring to con1t:nunicat'e with the patients may
also be granted access to the server 18 to create and assign
script programs 40. Further. it is to be understood that system
16 may include any number o["ren't0it-.' interlaces for entering
script generation and script assignrnent information in the
server 18.

l.lJ step 204. the script generator 50 generates a script pro-
gram from the informat ion entered in the screen 56 . The script
[Jrogram is stored in the database 33. Steps 202 and 204 t'L!‘t-.‘
preferably repeated to generate multiple script programs. c.g..
a script program for diabetes patients. a script program for
asthma patients, etc. Each script program corresponds to a
respective one ofthe sets ofqttcrics entered tlnough the script
entry screen 56 . I-'o1lt:-wiiig step 204. the server I 8 proceeds to
step 206.

In step 206. the server 18 determines if new script assign-
ment information has been entered through the assignment
screen 57. llinew script assigntnenl inforntation has not been
entered. the server 18 proceeds to step 210. ll‘ new script
assignment information has been entered. the server 18 pro-
ceeds to step 208. As shown in FIG. '7. the script progrants are
assigned to each patient by selecting a script program through
check boxes 106. selecting the patients to Whom the selected
script program is to bcassigned through check boxes 108. and
pressing the ASSIGN SCRIPT button 112. When button 112
is pressed. the script assignor 52 creates for each patient
selected in the clteclt boxes 108 a respective pointer to the
script program selected in the cltcck boxes H16. 111 step 208.
each pointer is stored iii the loo]-t-up table 46 of the database
38. Following step 208. the server 18 proceeds to step 210.

In step 210. the server 18 determines if any ofthe appara-
tuscs are remotely cotutected to the server. liach patient to be
tnonitored is preferably provided with his or her own
remotely programmable apparatus. which has the patient's
unique identification code. stored therein. Each patient is thus
uniquely associated with a respective one o'l'the apparatuses.
lt'rtone o l'tl-to apparatuses is connected, the serve-r13 pltttueds
to step 220. ll‘ an apparatus is connected. the server 18
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receives from the apparatus the patient‘ 5 unique identification
code in step 212. hi step 214. the server 18 receives from the
apparatus 26 the query responses 42. device measurements
44, and script identification code recorded dttring execution
of a previously assigiiod script program. The script identifi-
cation code identities lo the server 18 which script program
was executed by the apparatus to record the query responses
42 and device measurements 44. The responses. device men»
surements. and script identification code are stored in the

to database 38.

In step 216. the server 18 uses the patient identification
code to retrieve from the table 46 the pointer to the script
program assigned to the patient. The server 18 then retrieves
the assigned scriptprograni from the database 38. In step 218.

15 the server 18 Lt'311S1‘I1.ll5 the assigned script program to the
patient ‘s remotely programntable apparatus through the corn—
tnunication network 24. Following step 218. the server 18
proceeds to step 220.

In step 220, the server 18 determines il‘ :1 patient report
In request has been received froin the workstatiot't 20. ll‘ no

report request has been received. the server 18 returns to step
282. If a report request has been received for a selected
patient. the server 18 retrieves From the database 38 the mea-
surements 44 and query responses 42 last received horn the

_ patient, step 222. In step 224. the server 18 generates and
displays the patient report 58 on the workstation 2|}. As shown
in FIG. 10, the repor1'58 includes the device measurements 44
and qtlery responses 44 last received [tom the patient. Fol-
lowing step 224. the server 18 returns to step 302.

3:: FIGS. l2A—12B illustrate the steps included in the script
prograrn executed by the apparatus 26. Before the script pro-
gram is received. the apparatus 26 is initially programmed
with the patient’s unique idettlilication node and the script
interpreter used by microprocessor 76 to execute the script

35 program. The initial programming may be achieved during
tnannlacmre or during an initial connection to the server 18.
Following initial prtommniing. the apparatus 26 receives
from the server 18 the script progrunt assigned to the patient
associated with the apparatus 26. The script program is

4:: received by the modem 86 through a first communication link
and stored in the memory 80.

In step 392. microprocessor 76 assigns a script identifica-
tion codc to the script program and stores the script identifi-
cation code in the memory 80. The script identification code

45 is subsequently tronsntitted to the server 18 along with the
query responses 44 and the device measurements 44 to iden—
tify to the server 18 which script program was most recently
executed by apparatus 26. in step 304. the microprocessor 76
lights LED '74 to notify the patient that he or she has uuan~

SH swered queries stored in the apparatus 26. The LED 74 pref-
erably remains lit until the patient answers the queries. In step
385. the rnicroprocessor 76 erases li-out the memory St] the
last set olquety responses recorded.

In step 308. the microprocessor 76 prompts the patient by
is displaying on the display 6-4 "ANSW'ER QUERIES NOW‘?

IJRJSSS ANY l3U‘l'TON TO Sill/\l{'li". In step 310. the 11'ticro-
processor 76 waits until a reply to the prornpl is received Ftorn
the patient. when a reply is received. the micmprncessor 76
proceeds to step 312. In step 312. the microprocessor 76

on executes successive display and input commands to display
the queries and response choices on the display 64 and to
receive responses to the queries.

FIG. 8 illustrates it sample query and its corresponding
response choices as they appear on the display 64. The

:55 response choices are positioned on the display 64 such that
each response choice is located prmtitiiate :3 respective one of
input buttons 7lI|A-I). In the pmlcrred ctnboclitncnt. each

33
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response choice is displayed immediately above a respective
input button 7llA—D. The patient presses the button 7lJA—D
corresponding to his other response. The microprocessor 76
stores each response in tl1e memory Stl.

ln steps 314-313. Lltc microprocessor 76 executes com-
mands to collect the device tneasuretuents 44 from a selected

the monitoring device 28. The script program specifies the
selected monitoring device from which to collect the mea-
surements. In step 314. the rnicroprocessor "F6 prompts the
patient to connect the selected tnonitorittg device 28. For
example a blood glucose meter. to one oFdevicc jacks GSA-C.
A sample prompt is shown in FIG. 9. in step 316. the micro-
processor 76 waits until :1 reply to the prompt is received from
the patient. When a reply is received. the microprocessor 76
proceeds to step 318. In step 318. the niicrtiprocessor 76
collects device measurements 44 from the monitoring device
28 through the interface 90. The measurements :14 are stored
in the memory fill.

In step 320, the inicroproccssor 76 prompts the patient to
connect the apparattts 26 to the telephorte jack 22 so that the
apparatus 26 may connect to the server 18 at the prescribed
connection time. In step 322. the microprocessor 76 waits
until a reply to the prompt is received from the patient. When
a reply is received. the microprocessor 76 turns :3 ll‘ the Ll.-".D
T4 in step 324. In step 326,tltett1icr'oproccssor 76 waits tuttil
it is time to comtect to the server 18. The microprocessor 76
compares the connection time specified in the script program
to the t.'.ur1'ent Lime otttpttl by the clock 34.

In step .128. the rnicroprocessor 76 establishes a subsequent
communication linkbetwcen the apparatus 26 and the server
18 through the modem 86 and the corrununication network
24. 11' the connection fails for any reason. the microprocessor
76 rtrpeats step 328 to get a stlccesslnl connection. In step 330.
the tnicroprocr.-ssor 76 transmits the device measurements 44.
query responses 44. script identification code. and patient _
identilicatiort code stored in the memory 80 to the server 18
through the subsequent communication link. in step 332. the
microprocessor 76 receives through the eornmtuiication net-
work 24 a new script program from the server 18. The new
script program is stored in the. memory 80 for subsequent
execution by the nJicroprocessor 76. Following step 332, the
script program ends.

One advantage of the monitoring system of the present
invention is that it allows each patient to select a convenient
time to respond to the queries. so that the monitoring system
is not irttntsive to the patient’:-: schedule. A second advantage
of the monitoring system is that it incurs very low communi-
cations charges because each remote apparatus connects to
the server 18 at times when communication rates are lowest.

Moreover. the cost to manufacture each remote the apparatus
26 is very low compared to personal computers or internet
terminals. so that the monitoring system is highly ailbrtlablc.

A thi rd advantage ol'l.l'te ntoniloring system is that it allows
each apparatus 26 to be programrned remotely through script
programs 40. Patient surveys. comtectiou times. display _
prompts, selected monitoring devices. patient customization.
and other operational details of each apparatus 26 may be
easily changed by transmitting a new script program 40 to
apparatus 26. Moreover. each script program 40 may he easily
created and assigned by remotely accessing the server 18
through the lnternet.'['lius, the invention provides a ptrtverfttl.
convenient. and inexpensive tarstent for remotely monitoring;
a large number of patients.

FIGS. 13-15 illustrate a second embodiment of the inven-

tion in which each remotely programmable apparatus
includes all oi‘ the lunotioitality of the first ctnboditnent
described above whi he also including speech t'ecog;nition and
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speech synthesis litnctiotiality. FIG. 13 shows a perspective
view of the remotely programmable apparatus 27 according
to the second embodiment. The apparatus 2’? includes a
speaker 72 for audibly coutrntmicating queries and prompts
to the patient. The apparatus 27 also includes a trlicrophoue
118 tor receiving spoken responses to the queries and
prompts. The apparatus 2'7 may optionally include a display
64 for displaying prompts to the patient. as shown in FIG. 14.

FIG. 15 is a schematic block diagram illustrating the com-
ponents ofthe ap]:>£I)'a1tts 27 in greater detail. 'l'l'teappnrattt5 27
is similar in design to the apparatus 26 of the prelcrred
embodiment except that the apparatus 27 includes an audio
processor chip 120 in place ofthe microprocessor 76. The
audio processor chip 120 is preferably an RSC-164 chip
cotnmercial ly available from Sensory Circuits lnc. of 1 735 N.
First Street. San Jose. Calif. 95112.

The audio processor chip 120 has a microcontroller 122 for
executing script programs received from the server 18. A
memory 89 is connected to the tuicrocotltrollcr 122. Memory
80 stores the script programs and a script interpreter used by
the microcontroller 122 to execute the script programs. The
memory fill also stores measurements received from the
mttnitorittg device 28. respottses to the queries. script identi-
fication codes. and the patient’s unique identification code.

The audio processor chip 120 also has built in speech
synthesis functionality for styntltesizing queries and prompts
to a patient through the speaker 72. For speech synthesis. the
chip 120 includes a digital to analog t:t:It1vet'tc -l:l1‘\C'] 142
and an amplifier 144. lhe DAIC‘ I42 and the amplifier 144
drive the speaker 72 under the control of the microcontroller
122.

The audio processor chip 120 titrther has built in speech
recognition functionality For rtecogttizing Iesptinses spoken
into the micropltone I 18. Audio signals received through the
microphone 118 are convened to electrical signals and sent to
a preamp and gain control circuit 128. The preamp and gain
control circuit 128 is controlled by an automatic gain control
circuit 136. which is in turn controlled by the microcoutroller
122. Alter being amplified by the preamp 128. the electrical
signals enter the chip 120 and pass through a multiplexer 130
and analog to digital converter (ADC) 132. The resulting
digital signals pass through a digital logic circuit 134 and
enter microcontroller 122 for speech recogniliott.

The audio processor chip 120 also includes a RAM 138 For
short—t'er1It memory storage and a ROM 14!}. which stores
programs executed by the microcontroller 122 to perform
speech recognition and speech synthesis. The chip 120 oper-
rates at a clock speed dctertuilted by a crystal 126. The chip
120 also includes a clock 84 that provides the current date and
time to the microcontroller 122. As in the preferred embodi-
ment. the apparatus 27 includes an LED 74, display driver 82.
modem 86. and device interface 90. all of which are con-
nected to the t1‘I.icrocontJ'oller 122.

The operation of the second embodiment is similar to the
operation of‘ the preferred embodiment except that queries.
response choices, and prompts are audibly communicated to
the patient tluough the speaker 72 rather than being displayed
to the patient on the display 64. The operation of the second
embodiment also differs from the operation of the prelerrecl
embodiment in that responses to the queries and prompts are
received Ihrouglt the microphone 1 18 rather than through user
input buttons.

The script programs ofthe second embodiment are similar
to the script program shown in F lCiS. 6A—6l3, except that each
display command is replaced by a speech synthesis conuttand
and each input command is replaced by a speech recognition
command. The speech synthesis commands are executed by
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the micmcontruller 122 to synthesixe the queries. response
choices. and prompts through speaker '72. The speech recog-
nition commands are executed by the ruierocontroller 122 to
recognize responses spoken into microphone 118.

[ior example, to ask the patient how he or she feels and
record a response, the microcontroller 122 first executes a
speech synthesis command to synthesize through the speaker
'72 “How do you feel? Please answer with one ofthe following
responses: very bad. bad, good. or very good.“ Next. the
l'l]lt.2t'OE:L'll‘lLl'L‘IllI.2l' 122 executes a speech recog.|1iLiortcou1roar1d
to recognize the response spoken into the microphone 118.
The recognized response is stored in the memory till and
subsequently transmitted to the server. Other than the differ-
ences described. the operation and advantages of the second
cntbodiment are Lhe same as the operation and advantages of
the preferred embodiment described above.

.1-‘tlthough the first and second embodiments focus on que-
rying iudividuals and collecting responses to the queries. the
system of the invention is not limited to querying applica-
tions. The system may also be used simply to cotnmttnicate
messages to the individuals. FIGS. 16-19 illustrate a third
embodiment in which the system is used to perform this
automated ntcssaging. function. in the third embodiment.
each script program contains a set of statements to be com-
municated to an individual rather th.a.n ti set of queries to be
answered by the individual Of course. it will be apparent to
one skilled in the art that the script programs may optionally
include both qtterics and statements.

Ihe third embodiment also shows how the queries and
statentents may be customized to each individual by merging
personal data with the script programs. much like a standard
mail merge application. As mentioned above. the individual
may be identified for selection of individualized information
either through an individual identification code associated
with the remote appamtus 26 and stored in memory 80. Ret'er— _
ring to FIG. 16. personal data relating to each individual is
preferably stored in the loolt'—up table 46 of the database 38.
By way of example. the data may include each individual’s
name, the name of each iod.ividual‘s pltysicieui. test results.
appointment datei. or any other desired data. As in the pre-
ferred embodiment. the database 38 also stores generic script
poogrants 40 created by the script generator 50.

the server 18 includes a data merge program 55 for merg-
ing the data stored in table 46 with generic script programs 40.
The data merge program 55 is designed to retrieve selected
data from table 46 and to insert the data into statements in

genetic script programs 40, tints creating custom script pro-
grams 41. Each custom script program 41 contains statement s
that are customized to an individual. For example. the state-
ments may be customized with the individual‘s name. test
results, etc. Examples of such customized statements are
shown in FIGS. 17-18.

The operation of the third embodjnti-.-at is similar to the
operation of the preferred embodiment except that the script
programs are used to communicate messages to the individu— _
als rather than to query the individuals. t"-Zach message is
preferably a set ofstatcrnents. Referring to FIG. 19. the state-
ments may be enten:d in the server 18 through the script entry
screen 56, just like the queries of the preferred embodiment.

Each statement preferably includes one or more insert
commands specifying data from table 46 to be inserted into
the statement. The insert commands instruct the data merge
program 55 to retrieve the specified data from the database38
and to insert the data into the statement. For example, the
insert commands shown in FIG. 19 instruct the data merge
prttgrum 55 to insert a physician natrrte. an appointtltcrtt date,
a patient name. and a test result into the statements. As in the
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preferred embodiment. each statement may also include one
or more response choices. which are entered in fields 96.

Following entry of the statements and response choices-
CREATE SCRIPT button 192 is pressed. When the button
102 is pmssed, the script generator 5|] generates a generic
script program from the in forniation entered in the screen 56.
The generic script program is similar to the script program
shown in FIGS. 6A—6B. except that the display commands
specify statements to be displayed rather than queries. liar-
ther, the statements incltlde insert commaltds specifying data
to be inserted into the script program. As in the preferred
embodiment. multiple script programs are preferably gener-
ated. e.g.. a generic script program for diabetes patients. a
generic script progam liar asthma patients. etc. The generic
script programs are stored in the database 38.

Following generation of the generic script programs. the
server 18 receives script assignment information entered
through the script assignment screen 57. As shown in FIG. 7.
the script programs are assigned by first selecting one oftbc
getter}: script progrants throttgh the check boxes 106. select-
ing individuals through the check boxes [08, and pressing the
ASSIGN SCRJPT button 112. When the button I12 is

pressed. the data merge program 55 creates a c1.1stol'n script
program 41 for each individual selected in check boxes 108.

Each custom script program 4] is preferably created by
using the selected genetic script program as a template. For
each individual selected. the data merge program 55 retrieves
from the database 33 the data specified in the insert com-
mands. Nexl. the data merge program 55 inserts the data into
the appropriate statements it1 the generic script program 40 to
create a custom script program 4] for the individual. Each
custom script program 41 is stored in the database 38.

As each custom script program 41 is generated for an
individual. the scrl pt assiguor 52 assigns the script program
41 to the individual. This is preferably accomplished by cre-
ating a pointer to the custom script program and storing the
pointer with the individua l’s unique identification code in the
table 46. When the iL'tdividttal‘s remotely prograntmablc
apparatus connects to the server 18. the server 18 receives
from the remotely programmable apparatus 26 the individu-
al's unique identification code. The server 18 uses the unique
identification code to retrieve from the table 46 the pointer to
the custom script program assigned to the individual. Next.
the server 18 retrieves the assigned script program from the
database 38 and transmits the script program to the individu-
a1's remotely progranunable apparatus 26 through the com-
munication network 24.

The apparatus receives and executes the script prngrant.
The execution of the script program is similar to the execution
described in the preferred embodiment. except that state-
ments are displayed to the individual rather than queries.
FIGS. 17-I8 illustrate two sample statements as they appear
on the display 64. Each statement includes a response choice.
preferably an acknowledgment such as Alter reading a
statement. the individual presses the button 7llA—D corre-
sponding to the response choice to proceed to the next state-
ment. Altcrnatively. the script program may specify a period
oftime that each statement is to be displayed before proceed-
ing to the next statement. The remaining operational"the third
embodiment is analogous to the operation of the preferred
embodiment described above.

Although it is presently prclicrrcd to generate a custom
script program 41 for each individual as soon as script assign-
ment infomiation is received for the individual, it is also
possible to wait until the individna|‘s apparatus 26 connects
to the server 18 before generating the custom script p1‘ogra.m
41. This is accomplished by creating and storing a pointer to
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the generic script program 40 assigned to the individual, as
previously described in the preferred embodiment. When the
individual‘s apparatus 26 connects to the server 18. the data
merge program 55 creates a custom script program 41 for the
individual ltom the generic script pi-ograni 40 assigned to the
individual. The custom script program 41 is then sent to the
individual's apparatus 26 for execution.

AI.TI3RN.r\’l‘I-'-I FiMI30l)IMlil‘~l"l'S

In an alteniate embodiment, when the user or patient {the
terms user and patient are used interactively) activates the
user input button ‘HIE (hereinalier the red button) a command
signal is sent to the processor 76. The processor 76 dial a
preset phone number according to the cointnand signal. The
preset phone number is that of an answering service at the
server 18 or at a workstation 2|}. The answering service iden-
tities the patient or user associated with the remote apparatus
26 that generated the call based on an identifier sent with the
call and user lI'lllJl'['l1Ell.lL111 stored in memory in the database
(similar to caller ID}. The system (server 18 or workstation
20) that receives the call then retrieves patient infortnation
with previous. patienttuser responses stored at Lhe server's
database 38. within memory at the workstation Zll. or at some
other remotely located storage site. The retrieved patient
information is displayed to a live person who is in telephonic
contmunication with the patient. This allows the patient to be
placed in iI't'Imediate contact with a person who has displayed
before them the patient’s personal heallli inloruialion or other
patient historical information. The person receiving the call
provides effective conmrunication with the patient. because
of the ability to view pertinent inforntation.

In an altc.-mate embodiment. an automated answering ser-
vice is the recipient of the call made by the remote apparatus
26. The autoniated an-swcri ng service asks a series of ques-
tions according to the retrieved patient information in order to
triage the patient toward diflerent actions depending upon the
situation. The patient inlbrniation also incltttles previous
patient interactions with the automated answering service.

The system receiving the call process patient responses
according to the content associated with the question asked.
Content is one ofthe following categories: synipttuns; bchav-
ior; knowledge. The categories inclttdc such things as
requests For service or product orders. in one example. the
automated answering service asks “do you have clifliculty
breathing‘? press the red button ifyou are.“ if the patient then
presses the red button, the call is forwarded to a case manager
or a nttrse on call.

In anotlter example. red button selection is associated with
a request For service. When the red button is pressed. the
automated answering service asks “do you need someone to
change your bed‘? press the red button ifycs." It‘ the patient
presses the red button, a iiome care agency coordinat ing ancil-
lary daily activity services is notified or is forwarded the call.
Other service companies. such as transport cotnprmies or _
concierge service companies. are other possible recipiclits of
Forwarded calls depending what actions are available to the
patients.

The automated answering service is dynamically adaptable
based on previous interactions with the automated answering
service. For cxttrnple. the past couple of times the patient
activated the red button and answered the questiontsl. the
patient was connected to an emergency health care worker. If
the worker determined through review questions of the
patient's present condition. maybe information generated by
the nionitoring device sent over the network 24 to a worksta-
tion operated by the worker. and retrieved patient inloniialioii
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that no crnergency existed. the worker records this situation
into the patient's records. It‘ the patient's record includes a
number ol'i'alse alarms that exceed a predetermined ll.EI1.il. over
a period oftime. the automated answering service reprograms
itself so that the next time the patient activates the rod button
the patient is directly connected to a live person that is des-
ignated for non—emergency patient interaction or to other
questions that direct the patient to the person designated for
non-emergency patient interaction. This li'ces-up emergency
liealthcare workers Front dealing with SCrl'l‘ll'.‘C|l'll.‘: wlio has a
history of not needing their expertise.

FIGS. 28 and 21 illustrate alternate embodiments ol' the

invention illustrated in FIG. 1. [In FIG. 2|]. the remote apps»
rutus 26 is a personal computer including a processor and a
user i.nterl'acc. e.g.. display, keyboard mouse. or other‘ input
and output devices {not all shown). that receives the script
program. processes the script program and presents the script
program for user interaction. For example. the script program
requires that the personal computer present an image of a
slandsalone remote apparatus 350. such as the Health
l3t1ddyT"". produced by Health Hero Network. bio. on the
display. The user then interacts with the displayed image of
the stand-alone remote apparatus by opcratittg the user into -
liice(sl of the personal computer to select displayed
responses. The displayed image of the stand-alone remote
apparatus presents a virtual image with the same liinctionality
as the apparatuses 26 and 2'7. as described above in FIGS. 3
and 13. it can be appreciated to tliose of ordillflry skill in the
art that the system of FIG. 20 provides all or part of the
functionality of the apparatuses shown in FIGS. 3 and 13. but
does it on a personal computer.

FIG. 21 'tnc.ludes all the components of the FIG. 1 and a
digital television network 36 in conununicatioo with the
server 18 and the remote apparatus 26. The remote apparatus
26 ol'FlG. 21 is an interactive television system that includes
a processing unit 33. such as a satellite broadcast receiving.
set—top processor with 0penT\-' signal processing software. a
display 34. such as :1 television set. and a user interface 35.
such as a remote control. The remote apparatus 26. thnnugh
the processing unit 33. is coupled to the conmtunication net-
work 24, the digital television network 36 and the monitoring
device 28.

The processing unit 33 includes a (‘l-‘U. memory and
embedded software liar receiving and processing both digital
entertainrnent and advertisement content and digital script
programs. Also, the processing unit 33 allows the user to view
the cnlcrtainulenl and advcrtisenient content. such as televi-

sion progranimirtg. and interact with [i.e.. respond to} the
script programs. The script progra1n(s ) sent from the server 18
are viewable on the display 34 as they would appear on the
display 64 of apparatus 26 or are viewed on a portion of the
display 34. For example, the question with options shown in
FIG. 8 would appear on the display 34. The user makes it
selection of one of tlie choices by using the user interface 35.
i.e.. giving voice commands that are processed by a voice
recognition system. controlling and activating, a cursor, etc.
ixarnplc methods of making a selection arc to control a

ctlJ‘st‘:r icon on the display screen of the display 3-1 and activate
the cursor icon when it is co—located with one ofthe choices.
to assign diflcrent keyboard keys are designated as a different
one ofthe displayed choices. Another niethod is to have the
user interface include voice actuation soflware tor processing
user voice commands that request selection of a desired
choice.

With respect to this invention. a "broadcast" includes any
form ofdcl ivering the content from a source to many viewers.
including transroission over the airwaves or via cable. the



37

US 7.921.186 B2

17
Internet. rt closed-cirtttit network. or other means o l'cornniu-

nication. A “broadcast" does not require multiple persons to
watch at once. but rather can include multiple individual and
independent viewings. such as in the form of video on
demand or access to web pages. Moreover. the term “broad-
east" may include a single tailored transrnission from a source
to a single intended viewer. Accordingly. while a "broadcast"
may include a transmission from one point to multiple recipi-
ents. it is not limited to that case. Likewise. with respect to this
invention. a ‘‘broadcast" is “'Lra.nsn'ti1ted" in any 01' the above
Forms.

The processing unit 33 is a multimedia processor that
receives transmitted broadcast programs from a digital broad-
cast network 36 via :3 COl]1t1’ll]tCl.lCE1tllIIl'1llt1.lL_ such as a satellite
or cab Ie link. The processing unit 33 also transmits as well as
receives data via the commtuiication network 24. ll] addition,

the multimedia processor has expansion ports to support
additional user interface and other devices. such as key-
board.s.joyslieks._ trackballs. and to accept add-on circuits for
enhanced sm.Ind., video. or processing perl'orniance.

FIG. 22 is an example for illustrative purposes only of a
method for increasing user use ofscript programs by allowing
l.l‘te user to quickly access the script program during viewing
nl‘ an cntertairulient or advertisement program in an interac-
livt-.‘T\f system. |"lCr. 22 illustrates a process perforated by the
system shown in FIG. 21,At block 400. the server 18 gener-
ates an interactive script program. in an alternate embodi-
lnelll. the script prom-am is Fully or partially created at another
remotely coupled computer. such as workstation 20. and
added to multimedia content. then the script program and
multimedia content is sent to the server 18 ln one embodi-

ment. the script program is specialized for a specific user
according to a health can: pro Fessiona] request or to a pre-
defined health regimen based on user prolile information. In
an alternate embodiment the script program is generated in
relation to entertainment or advertisement content that it will

later be broadcasted with. Next. at block 402. the generated
script program is conibirtcd with digital ly produced enter1ai1’t-
ment or advertisement content. i.c.._ a multimedia presenta-
tion. to create digital broadcast‘ programruing. The digital
broadcast prograrn.t:uing is then broadcasted or transmitted
over the chosen communication link. block 406. At block

408. die processing unit 33 receives and processes the digital
broadcast progi-airnning then presents the eiuertaiiimeru or
advertisement content and the script program. The processing
unit 33 as directed by soliware instructions previously imbed-
(led in the processing unit 33 . included with the digital broad-
cast programming or a combination of both processes the
digital broadcast programming by detenninirtg its content
and how that content is to be presented on the display 34. For
example. the processing unit 33 detemiines if the script pro-
gram is to be referenced by an icon over the entertaintnenl
content or displayed on a portion of the display with the
entertainntent content. As part ofthe presentation from block
408 the user is informed ofany script progratrt included in the _
broadcast programming. block 410. Then. at block 426. the
user is presented with the script program alter the user selects
or activates the indication. e.g.. an icon. lastly. at block 428.
the user interacts with the script program by responding to
any queries and inputting any requested .measurernents or
other responses. The interaction with the script program is
similar to that described above for the system ofI’I(i. 1. In
another embodiment. the script program is presented in con-
junction with the entertainment or advertisement content
without requiring the user to select or activate an indicator.

l'*"lCiS. 2.1 and 24 are example images prcstaltetl on the

displays 34 in the system illustrated in FIG. 22. l"'lCi. 23
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illustrates a screen shot of a broadcast program 250 that
includes entertainment content 252. such as a video program
on heart surgery. and an icon 254. The icon 254 indicates that
a script program is available for the viewer. In order for the
viewer to access the script program. the viewer selects the

icon 254. The progiatii broadcasted from the broatlcast I'tet-
work 24 may have included an entire script program orjusl a
portion of a script program. If the entire script program were
included with the broadcast. selection of the icon 254 would

begin exectitionofthe script program that was received. How-
ever. iionly a portion to F the scri pt program was received and.
for example. that portion only required that the icon 254 be
displayed with the entertainment content 252, selection :3 Fthc
icon 254 sends a signal through a back channel. i.e.. the link
to the corrtmtmication network 24. to the server 18. The sent

signal is a request for the rest of or j List more of the script
program to be sent to the apparatus 26 either through broad-
cast network 36 or corn.t11u.n.ication network 24.

l"lG. 24 illustrates a screen shot ofa broadcast program 250
that includes cntertaininent content 252 and a section that

presents a script program image 256. in this example the
viewer can interact with the script program image 256 while
siniultanoously viewing, the eutcrtainruent content 252. As in
ITIG. 22 above. the script program may be fully or pa.r1iall_v
received and processed by the processing unit 33. And again.
ifit has only been partially received. viewer interaction at a
predetermined spot in the displayed interaction process auto-
matically initiates a request through the back channel to the
server 18 for the rest of the script program.

Because the broadcast prograui 250 is a digital broadcast.
it can be readily appreciated by those ofotdinary skill in the
art of digital interactive television. that the entertainment
content may be paused until vicwcr completion ofthe script
program. The script program which can be sent with an initial
broadcast prograni or during presentation of a previously
delivered broadcast program that is being presented on the
display may also include instructions to pause the entertain-
ment content until v iewcr completion ofthe script program at
which time the entertainment program resumes. For example.
the viewer's}patient‘s doctor creates a message at the work-
station ZIJ requesting that the patient as soon as possible send
blood pressure int.-nsarcment readings. This rnessage is gen-
erated as a new script progam at the server 18. The server 18
then sends the new script program to the broadcast network
36. The broadcast network 36 includes haniware audfor soil —

ware rnechanisnis tor saving the new script progam For inclu-
sion with the next patient requested entertainment or adver-
tisement content to be sent to the patient it1 the case where the
patient is not presently viewing a broadcast litom the broad-
cast network 36 or forjttst broadcasting the script program
alone. It‘ the patient is presently viewing entertainment or
advertisement content received lrorn the broadcast network

35, the new script program is received, processed and pre-
sented to the patient by the apparatus 26. The received new
script program may include instrtictions to pause the pres-
ently viewed cnlertaimncnt or advertisement content.

lithe script progam is specified for a particular patient. the
server 18 orbmadcast network. 36 encodes the script program
for that patient. The apparatus of that patient includes a
decoding component within the processing unit 33 for decod-
ing the encoded script program received with the broadcast
program. For example. the script program includes a weight
history chart ofthe patient. The present invention wants only
the patient corresponding to this weight history chart to have
viewing access. Therefore. it is encoded For it-ansniission and
encoded only by the corresponding patict1t‘s apparatus 26.
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It can be appreciated to one ofordinary skill in the art that
this decision. as with the other How diagram decisions. can be
an inherent decision in the processing ol'the received enter-
lainmenU’udvert'isement prograniming and script program.

Tltc elnboditnettts of I: IGS. 20 and 21 may also be imple-
mented without any entertainnient or advertisement content
and perl'orm the ftuictions as to those that illttstratcd and
described for FIG. 1.

The script programs or cntertainmeutfadvenisernent pro-
graitittting cant be dcsigtted lor education and Lrninirtg. or
users. For example, the script progratu or iulorniation content
could show a user. such as :1 patient. how to eflfcctively use a
medical treatment device. Also. the script program or infor-
mation content could describe to users, such as doctors.
nurses or anyone other proiizssiottal. dillierettt treatment
styles. plans or new medication.

A wide variety oi‘int'ormation may be collected. delivered
and analyzed in accordance with the present invention. For
exam ple, abandoned U .S. patent application Ser. No. 09873.
188 wlticlt is a continuation of l.l.S. Pat. No. 5,985,559. and
unassigned U.S. patent application Ser. No. 09!-196.893
which is a continuation of U.S. patent application Ser. No.
09ft}-41.309 (the text of which are Item-by incorporated by
reference} discusses information related to disease causes.

treatments. and cures. Script progrntus inclttde it set ofqneries
for requesting data on lifestyle. environment- behavior, drug
compliance. drug response over time. and other aspects. This
data is than ana]_v:r.c.-d to identify trends and establish sttb-
groups with similar responses.

Individuals’ behavioral and ertvironrnental in'l'orrnation in

conj unction with their gene sequence information is analyzed
to find drug candidates and drug targets. Individuals previ-
ously designated as having a high risk For developing at par-
ticular disease are each given an apparatus 26. Queries related
to the individuals‘ behavior and environment are included i.n _

a script program sent from a server 18 to the apparatus 26 or
from a server 18 to the apparatus 26 through a broadcast
network 36. The individuals‘ responses are sent back to the
server IS. The process ofcollect ing individuals‘ information
can take place over a long period of time to ensure accurate
data and to allow researchers to observe progression of the
disease. A data mining program on the server analyzes the
individuals‘ behavioral and eirvironrnental infonuation. as

well as their gene sequence inlorniation. Dillcrences in gene
sequence information. or in behavioral and environmental
factors between individuals who show a severe disease phe-
notype and t.hose who show at mild severe disease phenotype
can then be distinguislted and used to develop new drug
candidates, targets, or general treatments.

Genetic testing allows an individual to determine whether
or not he or she has a predisposition to a certain disease. The
degree ofcxprcssivily ola certain disease will be dctcrmiitcd
in part by an individual’s environment and lifestyle. The
environment and lifestyle information is retrieved from
responses to queries sent from the server 18 to the apparatus _
26 or from the server 13 to Llfte apparatus 26 through the
broadcast network 36. ‘llic present invention interprets a
patient's gene Seqttencc in formation and his or her environ-
ment and lifestyle to come up with a personalized prognosis.
This procedure can be repeated many times over the course oi"
a disease state to monitor a patients condition. In addition.
diseastscausitig pathogens can also have their genes
sequenced. Using these sequences in combination w ilh infor-
mation about a patient‘s environment and lifestyle, the
present invention comes up with a personalized treatment
plan. ideally to elirninatc the palltogen. It is also possible to
use the procedure described above to monitor the course of
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the disease-state produced by a pathogen. Finally. a gono-
type—to—phenot_vpe map or database can be constructed for
developing better treatments and aiding in research.

Although the above description contains many specifici-
tics. these should not be construed as limitations on the scope
of the invention but merely as illustrations ol‘ some cl" the
presently preferred embodiments. Many other embodiments
of the invention are possible. For example. the scripting Ian»
guage and script commands shown are representative of the
preferred embodiment. it will be apparent to one skilled in the
art litany other scripting. languages and spccillc script corn-
mands may be used to implement the invention.

Moreover. the invention is not limited to the specific appli—
cations described. The system and method olitlie invention
have many other applications both inside and outside the
healthcare industry. For exrnuple. pharmacetttical manufac-
turers may apply the system in the clinical development and
post marketing surveillance olnew drugs. using the system as
an interactive, on-line monitoring tool [or collecting data on
the ellicacy. side effects. and quality of life impact ol' the
drugs. Compared to the current use of labor—i.nlensive patient
interviews. the system provides a fast. flexible. and cost effec-
tive alternative tor monitoring the use and effects ol'tltc drugs.

The system may also be used by home hcaltheare compa-
nies to enltaticc the service levels provided to customers, e.g..
panic systems, sleep surveillance. specific monitoring ofdis—
ease conditions. etc. Alternatively. the system may be used to
monitor and optintlze the inventory ol’hon1c-stationed health
supplies. .-\s an example. the system may be connected to an
appropriate nieasuring device to optimize timing. of oxygen
tank delivery to patients with chronic obstructive pulmonary
disease (COPD).

The system and method ol't]'tc invention also have many
applications outside the healthcare industry. For example, the
system may be used for remote education over the I.nten:tet.
facilitating educational communication with children or adult
trainees who lack access to sophisticated and expensive com-
puter equipment. The system may also be used by law
I.’l1l‘IJI'CEIItE1'1l olliccrs to perihrtu on-line surveillance of indi-
viduals on probation or parole.

In an alternate embodiment. the software and hardware

components olany one ofthe remote apparatuses 26 or27 are
incorporated directly into a monitoring device. This allows a
patient to only have to interact with one dcv ice for their entire
hea ltb monitoring needs.

Further, the invention has tiumerous applications for gath-
ering data from remotely located devices. For example, the
system may be used to collect data. from smart appliances.
such as identilication check systems. Examples ofappliances
that are used as smart appliances are refrigerator. telephone.
stove, clock radio, VCR, or any other electrical or non—elec—
trical device including the tnonitoring device 28. The smart
appliance inclttdes some or all til’ the components til the
remote apparatuses 26 or 27 as illustrated in FIGS. 4 and IS.
The smart appliance with the necessary hardware or software
components provides all the interactive capabilities described
and shown for remote apparatuses 26 or 27. see FIGS. 8-1 2.
14. I7 and 18. In one embodiment. the assigned scripts are in
the form ofu recorded voice that is sent over the communi~

cation network (e.g.. voice over IF) to the appliance or remote
appaiatus.A]st1. Lhe user responds to the voice scripts Lltrougji
activation ofbttttons according to instructions in the voice
scripts or by verbally responding to the voice scripts. The
verbal responses by the user are sent to the server or worlo
station over the cominunieat ion network {e.g.. voice over IP).
The server or workstation includes a voice t-ccognition com-
ponent lor interpreting the user's verbal responses, records
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the response and determines the next question or request
(verbal or otherwise] to be sent to the user according to the
responses. Live voice connntuncation is also possible
between the remote apparatus and the server or workstation
over the eonimonicnlion network.

Also. the monitoring device includes a communication
corttponeut For allowing the monitoring device to send data
directly to the server 18. The server 18 then sends the moni-
toring device data to the patient ‘s sm:u't appliance for display
to the patient. in an alternate additional setup. the monitoring
device sends the data to the smart appruatus.

Altemalivcly, the system may be applied to the remote
monitoring of Facilities. including safety and security moni-
toring, or to environmental monitoring. including pollution
control and pipeline monitoring, Many other suitable appli-
cations ofthe invention will be apparent to one skilled in the
E|l'l.

Tlierclore. the scope ofthe invention should be determined
not by the examples given. but by the appended claims and
their legal equivalents.

The invention claimed is:

1. An apparatus [or interactively contmunicating. with an
individttal regirding health related iofoniiation, the apparatus
comprising:

a first communication interface to communicate with a

monitoring device. wherein said monitoring device is
conligured to (i) produce physiological information
regarding said individual. and (ii) transmit said physi-
ological information to said apparatus;

a second cominuuication interface to (i) receive program-
ming itifomtation from a server via a etn‘tt|'nt.tnication
network. and (ii) transmit said physiological inl‘orrua-
tion liom said apparatus to said server via said cor:ru'uu— _
nication network. wherein said prograunnirtg informa-
tion comprises at least one ol'(a) a query. (b) a message
corresponding to said individual lrom a liealtlt care pro-
li:s-sional associated with said individual. (c) a computer
program customized using personal data relating to said
individual, and (:1) information specific to said indi-
vidual:

a display Ior presenting one or more of said query, said
message. and said ittfonnatioti to said individual: and

a user interface for said individual to provide responses to
said query, said message. or said inlbmiation presented
on said display:

wliercitl [i] said responses are lrailsrnilted to said server
tlirouglt said contmtmication network. (ii) said server
assigns said programming iitforrnation to said individual
based upon input from said health care professional
associated with said individual. and (_iii) said program-
ming iitibrnratiolt is related to a health condition orthc
individual, (iv) said apparatus is remotely situated from
said server. (v) said programming inlionnation is prc— _
sentcd to said individual by executing said computer
program on said apparatus and (vi) said computer pro-
gram comprises a custom script program (ti) designed
specilically [or said individual, (bl associated with said
individual by a unique identification code. and (c) con-
figured to control said monitoring device.

2. The apparatus according to claim 1. wltert‘-in said query
is related to said health condition of said individual and said

response comprises an answer to said query provided by said
individual.

3. The apparatus according to claim I,_ wherein said pro-
gratitming ittfomtatioti comprises said message for said indi-
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vidual related to said health condition of said individual and

said response comprises an acknowledgment provided by
said individual.

4. The apparatus according to cla.im 1. wherein said pro-
gt-amniiug information comprises instructions for said indi-
vidual related to said health condition of said individual and

said response t:o1‘npri5es an ackiiowledgtiteiit provided by
said individual.

5. The apparatus according to claim I, wherein said com-
munication network. comprises a type of network or a com-
bination ol‘ two or ruorc types of networks selected from the
group consisting ofwired network. cable network. wireless
network. cellular network. telephone network. satellite net-
work and television network.

6. The apparatus according to claim 1. wherein said pro-
granuning information front said server is provided by said
health care prolessional via a computer in communication
with said server.

7. ‘lite appa1'atI.1.s at:cord.it'tg to claim 1. wherein said script
program is i11 hypertext markup language.

8. The apparatus according to claim 1, wherein said appa-
ranis (ii is sutliciently compact to comprise a handheld
dcv ice. and {ii} contains a unique identification code associ-
ated uniquely with said individual.

9. A method for communicating with an inclividnal, the
method comprising:

generating physiological inforniatioii regarding said indi-
vidual and transmitting said pliysiotogical information
to an arpparattts;

trrmsmittiiig said physiological information l'rc-In said
apparatus to a server:

generating programming inlormation on said server.
wherein said programniing ixifomiatioti comprises at
least one of [ii a query. (ii) a message corresponding to
said individual [ruin a health care professional associ-
ated with said individual. (iii) a computer program cus-
tomized on said server using personal data relating to
said individual. and (iv) iilformation specific to said
individual:

trrmsniitting said programining i11l'ormation [_l'L‘Il‘l‘l said
server to said apparatus over a conimtuiication network.
wherein (i} said server assigns said prograinming infor-
mation to said individual based upon. input from said
health care professional associated with said individual
and (iii said query, said message. or said information
specific to said individual is presented to said individual
via a display connected to said apparatus;

receiving responses to said query. said message. or said
information specilic to said individual from said indi-
vidual via a user iriterface connected to said apparatus;
and

storing said responses in :3 database where said database is
in coirmiunication with said server;

wherein (i) said responses are transmitted to said server
through said communication network. (ii) said programi-
ming information is related to a health condition ofsaid
individual. (iii) said individual is remotely situated from

said server. iv) said programming inforrnstion is pre-
sented to said individual by executing said computer
program on said apparatus and (vi) said computer pro-
gram comprises a custom script program (a) designed
specifically for said individual. (bl associated with said
individual by 21 unique identification code, and [c) con-
figured to control a monitoring device.
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Ill. The method according to claim 9. wherein said query is
related to said health condition of said individual and said

response comprises an answer to said query provided by said
individual.

It. ‘Hie method according to claim 9, wherein said pro-
gramming infonnalion comprises said message for said indi—
vidnal related to said health condition of said individual and

said response comprises an acknowledgment provided by
said individual.

I2. The method according to claim 9. wherein said pro-
gramming inforrnution oomprises instructions for said indi-
vidual related to said health condition of said individual and

said response comprises an acknowledgment provided by
said irtdividttnl.

13. The method according to claim 9. wherein said com-
munication network comprises a type of network or a com-
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bination of two or more types of networks selected from Ihe
gmttp consisting of wired network. cable network, wireless
network. cellular network, telephone network, satellite net-
work and television network

14. The method according to claim 9. wherein said pro-
gramming information from said server is provided by said
health care professional via a computer in communication
with said server.

IS. The method according to claim 14. further comprising
transmitting said response from said server to said health care
professional.

16. The method according to claim 9. wherein said script
program is in hypertext markup language.
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