SYSTEM AND METHOD FOR GENERATI NG A MEDI CAL HI STORY FI ELD Thi s invention
relates to nedical histories, and nore specifically, relates to generating
a nedi calwbizstoarsys14 BACKGROUND A det ai | ed nedi cal hi st or ycrrasstévs/ossraner st one
for accurate patient assessnments and medi cal diagnosis. Traditional history
taking by clinicians is often inconpl etb-and time consum ng because it
requires not only collecting the information, but also accurately
docurmenting it. Cinicians are typically hi ghI y pai d nedical professionals.
A need exi st s SYSHEMANEMEKHOR GENERATING A MEDICAL HESIORYe and

conpl ete medi cal history without the direct participation of costly nedical
personnel . Conputerized systens are available for patients to enter nedical
data thensel ves in response to queries. Typically, these systens use a
predeterm ned set of questions for tFELgati ent, or another user on behal f
of the patient, to answer. These conputerized systens are consi dered

superi or to t Thdhiibventiod rehites ttomydital hisrugies, aad mogpspscitientisy iektes ypgenaratiyg such
syst er‘gs ar.e nl @hl y structured to include all pertinent questions and
never f orgBtUEA SRR 2 question; 2) can be done at the patient's pace at a
time and place that is convenient for the patient; 3) elicit sensitive
information that is often underreported in the face-to-face interview, 4)
can be administered in different BAORGREAINDD) prepare patients for the
subsequent encounter with the clinician; 6) can calculate scores to

clinical ratingdssrd Q’Eedfc@lrh1§&§Ys thetahaehefol Atulle AN YSeGhRAK 280D 7)
provide | egjble sumraries that can be manipulated by or directly entered

into an &Pestisat giagnosive dradiionpldusiory takmeyshipicisns s ofienincempipigend ibased medi cal
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the patient in accordance wth the answers 9% previ ous q?fgstl ons.
Ther ef or edireptgnarticiatign pfedostemiediesbperbamael. ar e aut onatical |y

Computerized systems are available for patients to enter medical data themselves in

15  response to queries. Typically, these systems use a predetermined set of questions for the
patient, or another user on behalf of the patient, to answer. These computerized systems are
considered superior to traditional history taking techniques because typically such systems 1)
are highly structured to include all pertinent questions and never forget to ask a question; 2)
can be done at the patient’s pace at a time and place that is convenient for the patient; 3) elicit

20  sensitive information that is often underreported in the face-to-face interview; 4) can be
administered in different languages; 5) prepare patients for the subsequent encounter with the
clinician; 6) can calculate scores to clinical rating scales for easy interpretation by a
physician; and 7) provide legible summaries that can be manipulated by or directly entered
into an electronic medical record.

25 A known automated computer-based medical history taking system is described in
U.S. Patent No. 3,566,370 which provides for the development of and printout of a patient’s
medical history. The system includes a display for presenting questions with multiple choice
answers to a patient. Subsequent questions are presented to the patient in accordance with the
answers to previous questions. Therefore, medically related questions are automatically

30  propounded according to U.S. Patent No. 3,566,370, even though not specifically selected for

review by a patient.



propounded according to U.S. Patent No. 3,566,370, even though not
specifically selected for review by a patient.Simlarly, U 'S. Patent No.

7, 290, 01l6wodeaestvicbags a system and nmet hod for generating a0u/(St@ioRG7a

medi cal history that uses a questionnaire database in which answers to
guestions are correlated with subsequeh?'questions. The questionnaire

dat abase includes a plurality of questions and corresponding nultiple

choi ce responses. The responses are associated with additional questions in
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conputer interviews of these known systens because the patients

ni sunder sthaAdicHComYsity atdargef or get, and/ or become tired and carel ess.
Studi es such %rsﬂ%@@k&%n@@ﬁa’but@@%@edc ﬁﬂ)nﬁzﬂﬁ% cbligs ?ooqﬁﬁ'l Edond, BRHy O an

error rate in patient directed conputer interviews of 3% 7% 'There is a
need, t he?farhisheare pojrelgvankitoj thepatigntibging aé@ﬁrﬁm@ﬁstwasleed ARy (qBeALipRSATe 1Y not
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system for the patient to help elimnate some of e errors that occur from
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require the patients to answer too many irrelevant questions. Furthermore, patients make
inadvertent errors during standard computer inte;views of these known systems because the
20  patients misunderstand the questions, forget, and/or become tired and careless. Studies such
as noted by Carr have found that these drawbacks lead to an error rate in patient directed
computer interviews of 3%-7%.
There is a need, therefore, for a patient-driven computer based system that is not only
highly patient specific, but also provides a “checks and balance” system for the patient to
25  help eliminate some of the errors that occur from patients misunderstanding questions and/or
forgetting or inadvertently misrepresenting certain components of their medical history.
There is also a need for the system to learn from both the patient’s particular situation and
from the system’s experience with prior users in order to provide more relevant questions to
the patient in order to more readily obtain a more accurate medical history from the patient.

30



There is also a need for the systemto learn fromboth the patient's
particular situation and fromthe systenm s experience with prior users in
order to woauiode24m@re rel evant questions to the patient pcm/useaenstses nor e
readily obtain a nore accurate nedical history fromthe patient. SUMVARY The
system and nmet hod according to certai n" enmbodi ments of the present invention
substantially overcone the deficiencies of known systens and net hods by
generating a nedical history fromthe nedications the patient is taking. A
preferred embodi nent conprises uti PUVMMARYn expert system and machi ne

| earning to deduce a patient's nedical history fromthe nedications the
patient is taKhagystemr auldnsiheskagearding theertpinembndinients ofithe @resent dwientéan accor di ng
to certai mﬁQﬁ@r SR, i i ' y for a
patient, S(‘:h())s?rprl s1 ng ol tea{?en(:iaﬁ%gﬁ gggré};kng\gg%fsge%dsﬁg%ﬁ}e{ﬁ??%%egﬁjaﬁgo e{each of the
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di seases historg\firopt thermedications thepptiay isnakindie | i st to the user; and (iii)

receiving selegtion fr t he user of one.of the probable i cal

i ndi cati ons f%(S?ﬁd&séatf‘ﬁgple;pr%fﬁ%l lﬁ‘éeﬁg?rh?rf’ﬁaesfc?f)é%f‘g 1 ce F‘élteg‘gg‘%fn(??ts’t%e pati ent

based on rhétkodfeegensatingi rddipil ixtddy Soragdiicn|compaiinabbitsinmg @dch 4 @spact i ve

medi cati q Br padl| t? ed, the present invention also provides according
P e yedicafiord

to certai‘ﬁgnéiﬁﬁ?f’d’f’r‘r‘é feations the Rabent isteking for HERPReAt e story for a

pati et , mBanribss: 1Y crod®ad list of probibdd kdich] frldVatichs USBEiaRB with i redpebilel On Of
each of the nedicati on?1 the patient .is taking; for each one of the
medi cat i JRkdicafipy, whstetuthe grobatlemeding] indigatiens 45¢ dissasis o5 FEMMRRHER) i ndi cati ons

associ at afspliyidy thé st (EHO Beeki e (ime*f&&aih% ectih BOR the dREo e BARLE NMedi cal
i ndi cations are di seases_ or ii) nmeans for displaying the list to

, €S, synpt ons; ! ! . .
t he user ;Prehshlengdiopl indigptions ngrr{E‘“c]éﬁtWﬁ@efseéqt’@étaimﬂqlcﬁ]rlbmlb’lf@f thepatieaf one of

the probafl& JBad &t seié@fih%ﬁfb&aﬂgﬁleﬁfcﬁ’l%&i%ohé ﬁh;resiggivgﬁﬁBQatidﬁg. generating a
medi cal history for the patient based on the user sel ected probabl e nedical

i ndi cBt i ons aRtoadbsyied theeresertiieventiennalso provddes anenudiog teesertainismlivdiments,,
Under st oS R TR P ar SRR ARERE for L ARG LRk Woals GERMERBRLRST o ane
a user an identification of each of the medications the patient is taking; for each one of the
medications: (i) means for creating a list of probable medical indications associated with the
respective medication, wherein the probable medical indications are diseases or symptoms;
20  (ii) means for displaying the list to the user; and (iii) means for receiving selection from the
user of one of the probable medical indications from the list; and means for generating a
medical history for the patient based on the user selected probable medical indications and
respective medications.
These and other embodiments, features, aspects, and advantages of the invention will

25  become better understood with reference to the following description, appended claims and

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates an exemplary display regarding a survey question regarding
30  medications according to an embodiment of the present invention.
Figure 2 illustrates a survey flowchart powered by the survey engine according to an

exemplary embodiment of the present invention.



acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1
illustrates an exenplary display regarding a survey question regarding

medi cat i owe 2apaee4isng t o an enbodi ment of the present i pegruse@oosBrgure 2
illustrates a survey flowhart powered by the survey engine according to an
exenpl ary enbodi ment of the present inV%htion.Figure 3 illustrates a bl ock
di agram of a system according to certain enbodi nents of the present

i nvention. Reference synbols or names are used in the Figures to indicate
certai n conpofitgytes illysipissadlosk diageamyelassystrmwecordiag toi asrtaipiemhodimerts efice
synbol s GRIRRAEAvéRbs than one Figure indicating |ike conponents, aspects
or features shown therein. DETAILED DESCRI PTI ON The system and net hod
accordi ng to Refereacesysnhobsdir remesare iset lirethp Figueasto indigata certain ¢canponettsr abl y

| mpl e.mentagl%c{s%r PeaftPERHERA thgl%Yr{ Gt r&ti% éeysgﬁbglfs c%mgﬁ%lmgrlé 13 38e £ ”1%“'[ er
conpri sing one or nore conputérs can e “vsed: “The conputer may I3¢ ‘a devi ce,
i ncl udi ngndicatingbike ¢anmponerds, taspests pefesturealshayontperei@r , per sonal digit al
assistant (PDA), cellular phone, or the like. Alternatively, the system
coul d be inplenented on a special purpose conputer or a conputer network
specifically created to perf ®ETARED DESCRIPEIGN t he present invention.
Alternatively, the systemcould be inplenented on a server system connected
to a wide area network accessible fromany | ocation connected to the

net wor k. Accomté Ebgtehﬂarﬂd edthelr acedrtliag uﬁehuiﬁ,embediltnlahﬂa oembgeﬂsfm Rivent@n i|§ he

I nvention n be used in conjunction with a c center, for exanple,

wher ei%h é’rf%‘%/agléfr‘fn&ém’ﬁ?% ae‘i?Jm@Vtef fieyige: ABYReS gﬁ@rﬁ?e@vw coERUEest i ons of

the pati eRdinpAsin@bieesr miF€Eompuies CAMRWUER THS CbBRutEehdYbeARRYRE ik Idding NP! enent
certain enbodiments of the invention. Figure 3 is a block diagram of the

Syst em 100! Pofhiraise i 2RFTIORalLORBHEE RESORA figital @ptisianh (R erlivkan phons orithe

| nvent i onjke SKkE@EAVERD tHeRpdtétd eSuld/5EimPiath Sk ddame sg&@al BpR&aRRplGr quPsystem
300, Expert System 400 and several databases 500- 980. User Interface 200 is

pr ef er ablSPmRUisE pefIK specificglly psated irmeHprm the fungiensof {Wetpresent invention.

15  Altemnatively, the system could be implemented on a server system connected to a wide area

network accessible from any location connected to the network. According to another
alternative, certain embodiments of the invention may be used in conjunction with a call
center, for example, wherein a person is prompted by their computer device to ask questions
of the patient or other user, the computer device being operable to implement certain

20  embodiments of the invention.

Figure 3 is a block diagram of the System 100 implemented in accordance with
certain embodiments of the invention. System 100 includes User Interface 200, Processing
Subsystem 300, Expert System 400 and several databases 500-900.

User Interface 200 is preferably a browser-based application that works with

25  Processing Subsystem 300 and Expert System 400 to perform the various functions of
System 100 for creation and retrieval of medical histories. Preferably, the user (not shown)
may use any suitable browser 110 to access the User Interface 200 via the Internet 120 and a
Web Server 130, as illustrated in Figure 3.
Expert System 400 is at the core of System 100. An expert system, broadly defined,
30 is a software system that attempts to reproduce the performance of one or more human
experts by analyzing information, usually supplied by the user of the system, and utilizing
what appears to be reasoning capabilities. Machine learning is concerned with the design and

development of algorithms and techniques that allow computers to learn from either inductive



Processi ng Subsystem 300 and Expert System 400 to perform the various
functions of System 100 for creation and retrieval of nedical histories.

Pr ef er ablwo 20tvmener (not shown) may use any suitabl e browamseodbOi1st® access
the User Interface 200 via the Internet_ 120 and a Wb Server 130, as
illustrated in Figure 3. Expert System'ﬁOO is at the core of System 100. An
expert system broadly defined, is a software systemthat attenpts to
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alternatively, denographics data 1 nc ng patient specific data is stored
in the Sm@graphics are preferably stored in an anonymous fashion in the Survey Database 500;

alternatively, demographics data including patient specific data is stored in the Survey

20  Database 500.

Figure 2 illustrates a survey flowchart 210 powered by the survey engine according to
an exemplary embodiment of the present invention. The patient or other user of the system
can access the System 100 via the User Interface 200 through entry of a Uniform Resource
Locator (URL) preferably via a suitable browser application 110, seen in Figures 2 and 3,

25  operating on a computer device. In response to entry of the URL, the browser application
110 directs the user to a survey landing page 212 where the user is prompted for entry of their
pre-assigned password. Alternatively, a dedicated data entry terminal may be used to access
to the System 100 via the User Interface 200 and enter the pre-assigned password. In
response to entry of the pre-assigned password, the system preferably enables the user to

30  have access to an initial survey page, i.e., a "Welcome Page" 204 shown in the example in
Figure 2.

From the Welcome page 204 in the example in Figure 2, the patient or other user of

the system is asked at 206 to confirm that the patient demographic data is correct. The



Dat abase 500. Figure 2 illustrates a survey flowhart 210 powered by the
survey engi ne according to an exenpl ary enbodi nent of the present

i nvent i oowoBhe/qeadisent or ot her user of the system can aCTas0Mhe1s&ystem
100 via the User Interface 200 through entry of a Uniform Resource Locator
(URL) preferably via a suitable browser6appl i cation 110, seen in Figures 2
and 3, operating on a conputer device. In response to entry of the URL, the
browser application 110 directs the user to a survey |anding page 212 where
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nanes of the nedications used patient. Figure 1 | ustrates an
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healthcare provider, or another authorized person using the system on behalf of the patient.
Preferably, a text box 13 is provided to display the letters typed by the user for the
20  medication name. If the letters entered by the user are not recognized by the system as any
known medication, the system preferably asks the user to recheck the spelliﬁg on their pill
bottle or prescription, and reenter letters in the name.
As shown in the example in Figure 1, based on the letters entered by the user for the
medication, a drop down function appears with a much abbreviated medication list. A two-
25  tiered drop down list 18 in Figure 1 is displayed in response to entry of a portion of the name,
i.e., “asp”. Referring to Figures 1-3, this list 18 is generated by the survey engine in User
Interface 200 by integrating information from the Expert System 400 and the Medication
Database 600. The order in which this list is presented to the user is not strictly
alphabetized, instead, the order in the list is prioritized as described further below.
30 As shown at 218 in the exemplary embodiment in Figure 2, the Expert System 400
cross-references the Medication Database 600 and the Data Warehouse Database 800 for
prioritizing the order in which the list of medications is presented to the user. According to

certain embodiments, the Expert System 400 provides the “first-tier” 14 of medications by



of certain enbodinents of the invention, a user enters the first few

|l etters of the nanme of one of the nedications used by the patient. The user
i s referrwod20on/dsesiei n variously as the "patient” or "usect/ushaeessrs it
shoul d be appreciated that the user may be the patient, a healthcare
provider, or another authorized person~ Usi ng the systemon behal f of the
patient. Preferably, a text box 13 is provided to display the letters typed
by the user for the nedication nane. If the letters entered by the user are
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way, including but not Iimted tching based on one or _
age, gendehighgbepatignt le)teiﬁ@rmgacﬁqﬁamﬁr@mdmts@mml@pmtegraatgadataﬁwecbmanp| e,

ot cat | ong PP PGS OGS e A AR aiRpu B B Bt BORH T | fece
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20  useful in comparison and generation of the best guess.

A tier “two”, identified as 16 in Figure 1, in the prioritized list 18 contains other likely
medications, other than the first tier best guess of the likely medication, that match the phrase
typed in by the user in the text box 13 and is provided from the Medication Database 600.

The user is preferably prompted to select the medication used by the patient from the

25  two-tiered list 18. At 220 in Figure 2, in response to the user selection, a prioritized list of
potential indications associated with use of the selected medication is displayed to the patient,
or other user, for selection, as explained in further detail below. Indications as used herein
refer to disease states and/or symptoms associated with a medication. The system and
method according to embodiments of the present invention enables the patient to select their

30  specific medical conditions from this prioritized list; thus enabling the patients to easily
reconcile their medications with their associated disease states and/or symptoms.

Since medications are used for specific indications, the system 100 includes

Medication associated with Condition Database 700 that links all known medications to their
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Q

20  Medication/Condition database which has all medications associated with their known
indications.

Preferably, the Expert System 400 refines its “best guess” through sequential
questions to the patient until both the user and the system are satisfied that current
medications, as well as associated medical conditions, have been correctly identified.

25  According to an exemplary embodiment, in response to a patient entering “Motrin” as one
their medications, for example, the system and method automatically follows up with the
question, “Do you take Motrin for A) Fever B) Pain C) Headaches D) Toothache or E)
Arthritis?". Depending on the patient’s response, further follow-up questions may be
presented to the user. For example, if a patient answers “B”, certain embodiments will follow

30 up with a question asking the patient to specifically locate and describe their pain. In this
way, certain embodiments automatically prompt the patient/user to reconcile their
medications with their disease states and/or symptoms and also provide a pathway for getting

greater specificity about the answers to the questions.



220, the system presents the patient with a |ist of plausible nedical
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Dat abase 700, Iefaunaties apatiatedwith s refnedabesh ausss"sogoned withinth¢ Bete the |ist of
potenti al t ”

medi cat i ngh&%éélﬁgﬁg%&gtl%%ﬁi@#ﬁﬁ?th g‘é‘gg’rgﬁ e |gurg¥ dtﬁﬁ%rg%pert System
400 pri orpredictirs power fdi eagh aybseduentipatiérit gssessmentnik. Ghesepmprocess knowredser r ed t o
herei n as. | " AARE: t 222, the order
i n which tnhagﬂggietsa{n?r%s' f‘gglﬁlggaﬁlgb%gh |n§l\}1&rh?11 ga%gmds ré&lt? he” u%rg'%y’l $ hi ghly

pati erft sqggreg:ﬁted:wiih histher denfvgsapblic data ih eatamdarmfopazrttto crodte heanpieuegnefdroam prior
users' ract n ordi n rr,ed emhodi nent .. or.der

accor di ng é‘% ra%fﬁg?’?’gahaé?%o(?ﬁ?vr‘r'% ep§ T SHPSY TRRICSENAYE ang\%etdé"r% 400
based on 1dpmixgb &mhhmcdai‘easﬁm aiakinp rocess f@the pisierit'sicireSUr vey Dat abase 500,

hi storical data from matched controls fro a r.ehoyse Dat abase 800, and
a conprehensi VECRIERE LA RO ng?f epAtho PO H’%"é‘ts\/ﬂfvigw‘nﬁgoﬁl the SYfMcat i ons
associ at adtegﬁateb dith etofedki Mepoﬁhﬁiry? abinQer ud%fs&f) Bfigid¢ whidheliderdetates st em 400
refines its est ss” ough sequenti estions to the patient until
both the ‘H%séfe fg’h atsﬂ?’éttcé{ﬂ%?g’éntsgﬂ et tg%ﬁsyétﬁ‘i‘"‘rkéﬂ‘f’s thedsE Meons, as

wel | as aﬁ&@ae@&a@dg ViR la 50584 dd RRR scteaved RR 8 Rn&atpiSctlent slu(s%%&t EtfHa?d
According to an exenplary enbodinent, in response to a atlen entering

"Motrin" aKo¥ifdes hase ﬁromp%%frplaﬁ@er PIORT PatiRiin rder geenalle l@ﬁysam taret hod

aut omat i c@bhadt thMl thio PaticdPmbét lilkell Mk eSIVBE I | A)
Fever B) Pg! tC) I—ieag@téc hes t[;%e#oote }6}1% he %?palr)lggrw?% ?is(}ﬁlswmésbéehﬁgﬁlg on the

pati ent ' sthis@amisplaepatientienteang TMpiripias gnepl &sirimadicatiens, @éalpree@eﬁn@dtspﬁ t he
user . 10rE XA futomhdicAPR kEtker 19y futak oSS LBl AR Frgﬁlnt s will

follow up wth a question asking the Fatlent to speC| ocate and
descri be atl'ilhetlii"”@appposﬂiommsgitm&@e comptlets list efihdiditivant o emnmﬁlﬁlsmnhy pr onpt

the pati etﬂﬁ/zéksv%at Lﬁ)egr@ ?&M&s@nﬁlg ?:éﬂablhtles to reach conclusions. In this case, the data

available, i.e., 50 year old man scheduled for a knee replacement, determines which inference

rules will be used, i.e., it is a data driven system.

20 According to an aspect of preferred embodiments of the invention, the sequence of
steps taken to formulate additional questions for an individual user is dynamically
synthesized with each new user. That is, the system preferably is not explicitly programmed
when the system is built, but rather formulates questions based on the current information
provided about the specific patient, e.g., age, gender, chief complaint, etc., and historical data

25  from matched controls.

According to an aspect of certain embodiments of the invention, the deducing of a
patient’s medical history is accomplished by an expert system by applying specific historical
knowledge, rather than a specific technique. Thus, if the expert system does not produce the
desired result, i.e., asks the patient if they take Motrin for the pain of arthritis, but the patient

30 really takes it for headaches, the expert system has the ability to expand its knowledge base.
Thus, if the system according to certain embodiments interviews 100 patients for knee

replacement surgery, for example, and 75 take Motrin for pain and 25 take Motrin for



medi cations with their disease states and/or synptons and al so provide a
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which 1ncludes 1n this example patient demographlcs medications associated with patient

specific indications, and past surgical history. A summary of other information, preferably

20  including medical conditions/symptoms for which patient uses no medications is also
included in the final summary page which is preferably stored in the survey database 500.

All data from the survey completed by the user is preferably sent to Processing

Subsystem 300, illustrated in Figure 3. The system is preferably pre-programmed with all
layperson’s terms associated with widely accepted medical terminology so that, in

25  conjunction with the patient completing the questionnaire, the system preferably generates a
medical history using the widely accepted medical terminology. The Processing Subsystem
300 converts any remaining layperson terminology back to the widely accepted medical
terminology, if available, using the information pre-programmed within the
Medication/Condition Database 700. Therefore, when Processing Subsystem 300 generates

30  the medical history for an official medical record, the disease states preferably appear using
widely accepted medical terminology, not layperson terminology. For example, if the patient
selects the layperson's term “Cold Sore”, the system preferably uses the term “Herpes

Labialis” in generating the medical history.



patient's nmedical history is acconplished by an expert system by applying
specific historical know edge, rather than a specific technique. Thus, if
t he experwoysimmidoes not produce the desired result, pceus2asksisthe
patient if they take Mdtrin for the pain of arthritis, but the patient
really takes it for headaches, the expert systemhas the ability to expand
its knowl edge base. Thus, if the system according to certain enbodi nents
interviews 10Q_ patients fo ne epl acement surgery, for exanple, and 75
take Motrin f r“eﬁﬁtws‘}ﬂ’dnezgmf%fﬁfgf%ﬁnﬁ e 195 Pedigal frby eeneralsd g zes this
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and nore accurate it becones at deduci ng nedical histories of Tuture users.

From t he Biog@elsgirprigmedicalitei@rdat i ons, the system enabl es the user to sel ect
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pati ent ' stodkesBiclosedembagitaents white rempiningsyibisthe seppe pthe iyentivn|ap descabed t he
systenlaq@wﬁgﬁmggh&qﬂmggve forward with the automated creation of a nedical
history for the patient. At 224 in Figure 2, a summary is generated of al
the patient's medications associated with patient specific indication,

i.e., disease and/or synptons. Preferably, the sunmary is displayed to the
user. Since patients have nmedical conditions for which they may not take
any nedications, e.g. heartburn, mtral valve prol apse, seasonal allergies,
a Ceneral Questionnaire Database 900, illustrated schematically in Figure
3, contains additional questions to ensure the nedical history recorded by
System 100 i s conprehensive. The user is preferably presented, at 226, with
a Ceneral Medical Questionnaire for capturing nedical conditions/synptons
for which patient uses no nedications as well as past surgical history. In
the exanple in Figure 2, at 228, the user is presented wwth a final summary
page which includes, in this exanple, patient denographics, nedications
associated with patient specific indications, and past surgical history. A
summary of other information, preferably including nedical

condi ti ons/synptons for which patient uses no nmedications is also included
in the final summary page which is preferably stored in the survey database
500. Al data fromthe survey conpleted by the user is preferably sent to
Processi ng



Subsystem 300, illustrated in Figure 3. The systemis preferably
pre-progranmed with all |ayperson's terns associated with wi dely accepted
nmedi cal twormaleeogy so that, in conjunction with the patrcerus2eonpisesi ng t he
guestionnaire, the systempreferably gepnerates a nedical history using the
wi del y accepted nedical terninology. The Processing Subsystem 300 converts
any remaining | ayperson term nol ogy back to the w dely accepted nedi cal
term nol o i i using the information pre-programred within the
Medi cat i o%t%ﬁ‘%&%g%ase 700. Therefore, when Processi ng Subsystem 300
generates the nmedical history for an official nedical record, the disease
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generating t hgongeh 6:4 ofthShaidatidAe system and net hod preferably enables the
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the scope of the i fiedisplayingthe tistge thetwset; ond t he fol | owi ng cl ai ns. WHAT | S

CLAIMED IS: 1. A net. ' i cal . hi f or i ent,
compr i si ng:  obt ai ekt e BRE T e BBl bk Bt ol e

medi cat i omdicatives framithelistijandt aki ng; for each one of the nedications: (i)
creating a list oftinoroba %’f medi

i ndi cat i iated with th
St AR R o PBE PR e T AR IHE or

respective med AT GH,
di seases medisy indicatigis agd kespedtispmadicdtignd. he i st to the user; and (iii)
receiving selection fromthe user of one of the probabl e nedical
indications fromthe list; and generating a nedical history for the patient

based on 1.he UhemetRld@E Chin | ehabhehdBoeinGiag bR dhLRtl BORIeANafiGERREH Ve
nedi cations, 2..The rTEt hod of aSgl_al,m 1, wherein the obtaining fromthe user
the id ent(?r}ilileclafql%?ﬂo the, patjent is taking includes receiving input from the user of at least a

portion of the name of each of the medications the patient is taking.
3. The method of Claim 2, further comprising creating a list of probable medications.

4, The method of Claim 3, further comprising displaying the list of probable medications
to the user; and receiving selection from the user of one of the probable medications from the

list of probable medications.

5. The method of Claim 4, wherein creating the list of probable medications comprises:
determining which known medications are the probable medications that are
more likely taken by the patient based on the at least a portion of the medication name

received from the user and a first knowledge base of all known medications.
6. The method of Claim 5, further comprising obtaining demographic data for the patient

and historical data for other users of the method; and wherein the determining is further based

on the patient’s demographic data and the historical data.
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of the medications the patient is taking includes receiving input fromthe
user of at least a portion of the nanme of each of the nedications the
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first knoRi"¥ge base of all known nedications. 6. The nethod of O aim b5,
further conprising obtaining denographic data for the patient and
hi storical data for other users of the nethod; and wherein the determ ning
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Claim 1, fubrethe most hieely probabdé mpdicdd drsli tionscequhtidllyddlbmeddiydess tikely der ed from
the nost || . edi indigations,sequentially fqllowed by |ess
li kel y pr%ﬂggag):lé/em%égl g}aaicgtll e iv(‘:’glﬂhg rr1ns°f.§ie l%e[ywrﬁ?gfér{%es fcaf ’inalcg?tif/mf)ﬁlgﬁlﬁgﬁpaeat nedi cal
i ndi cat i oths taphicftedised at the top of the list. 10. The nmethod of Claiml1,
further conprising obtaining denographic data for the patient. 11. The

met hod of Claim 10, wherein creating the |list of probable nedical

i ndi cati ols asBeaettioddf Gldih 1t Arthecopeitihy sbtamhig@amb@aplEOdaN fof &R

determ nioqr%ge? i ch known nedi cal indications are probabl e nedical

i ndi cati or which the patient nost likely takes the identified
medi cation, the determ ning

11.  The method of Claim 10, wherein creating the list of probable medical indications
associated with the respective medication comprises:

determining which known medical indications are probable medical
indications for which the patient most likely takes the identified medication, the determining
based on the demographic data for the patient and a second knowledge base of the known

medications and their respective medical indications.

12.  The method of Claim 10, further comprising obtaining historical data for other users
of the method.

13.  The method of Claim 12, wherein creating the list of probable medical indications
associated with the respective medication comprises:

determining which known medical indications are probable medical
indications for which the patient most likely takes the identified medication, the determining
based on the demographic data for the patient, the historical data for other users of the
method, and a second knowledge base of the known medications and their respective medical

indications.



based on the denographic data for the patient and a second know edge base
of the known nedications and their respective nedical indications. 12. The
met hod ofwGQl2aiomeidd4 further conprising obtaining historipcalusdavasfses ot her
users of the method. 13. The net hod of gai m 12, wherein creating the |ist
of probabl e nedical indications associated with the respective nedi cation
conpri ses: determ ni ng which known nedi cal indications are probabl e nedical

i ndi cations f whi.c .patjent nost |ikely takes the identified
medi cati o t é‘e&]@fl@gr‘?& Eﬁ’ﬁg%béﬂggﬁf Relanaat: é@ﬂﬁﬁ‘ﬂg‘ﬁm”&aldiéfﬁo?%?er?ﬁ%e“b%t i ent,
t he hi st ofrdre athethdkR of e n@dthRr users of the nethod, and a second know edge

base of the known nedi cations and their respective nedical indications.14.
The nethod of Claim1, further conprising obtaining historical data for

ot her patjsnt %@&r@moatoh@lailﬂ?a,r@h&ém EREIERLORY of grebabld¥aediB Q5T 2l m 14,

wherein creating the |ist of probable nmedical indications associated with

t he respeastaciatedripith tharasprstivompdipation compriseyni ni ng whi ch known nedi cal
i ndi cations are prg&a%@nggﬂicﬁ%hower&i’e‘él'nﬁd?éafmfar ofidbid AEQAL ! ent rmost
| medal e

| i kely takes the identi | cation, t eternining based on the
hi st or i calndigatioas foswhishike patisetmeosplikel hiekesshdidentified chedicatemothd ditamviningge base

of the k %%haﬁﬂ%@%\b\gﬁ Yatd @cq ottlré? hgersr (ﬁﬁlpeerﬁ%til(};(g Pﬂﬁagée%&ld ﬂn%gvieﬁgés {)a%Q 3f thl 6. The

nmet hod of ereln the historica a comnprises orrcal data

f or ot herknoaninedicstiensandrthier nespéctive asdica ipbeationn of t he denographi ¢ data of

the patient. 17. The nethod of Caim1, further conprising: selectively for
each one of the nedications, displaying a question to the user in response
t o obtai nihg tThe mettedtof Clairatls owheddin tHedistritalcdata @mprivdsdistirital daea fgiesti on i s
based at

| east..on the identifjed nedication, denographic data for the
patient, HRE PATEISYEORRC %tlﬁas*‘ %?org‘?%cgﬁﬁep‘kﬂomgggg%ﬁ? g‘?ﬂ?@ﬁ‘e"‘ﬁser s of the
nmet hod. 18. The nethod of Caim 17, wherein the probabl e nedical
i ndications on.the |list of probable nedical indications and ordering of the
list are Qfso%ﬁé‘?&“’{}ﬁ%g&t"@gpg’ﬁ@g PEPEMEd
selectively for each one of the medications, displaying a question to the user in
response to obtaining the identification of the medication, wherein the question is based at

least on the identified medication, demographic data for the patient, and historical data for

other patients from other users of the method.

18.  The method of Claim 17, wherein the probable medical indications on the list of
probable medical indications and ordering of the list are also based on a response received

from the user to the question.

19.  The method of Claim 17, wherein the method further comprises dynamically
generating additional questions in response to previous responses received from the user,
wherein the probable medical indications on the list of probable medical indications and the
ordering of the list are also based on the responses received from the user to the additional

questions.
20.  The method of Claim 17, wherein the question is pain related.

21. The method of Claim 15, wherein the historical data includes historical data for the

patient.



fromthe user to the question. 19. The nethod of Caim17, wherein the

met hod further conprises dynam cally generating additional questions in
response wo 2proase41ys responses received fromthe user, wigErseebbs7probabl e
medi cal indications on the |list of prohable nedical indications and the
ordering of the list are al so based on the responses received fromthe user
to the additional questions. 20. The nethod of Claim1l7, wherein the

guestion js pain rel at .21. The met hod of aim 15, wherein the

hi st ori cat® dat@®f ﬁﬁ"aagglam‘it8??&‘3{5?%&?’&3’@6?9 PW@%&W@% indgeatiqpscanget hod of
Caiml, refrétpietndditatisisare [eviead ifthdhahabhBorpsingalidépdieplel algicand
respective nedications are provided in the nedical history using w dely
accept ed FHEHPUSEY-t er mi nol ogy. 23. The method of O aim 15, wherein the

hi storical data fromother users of the nethod includes inputs provided
using the nethod. 24. The nmethod of C aim 10, wherein the denographic data

i ncl udes Bt | dhgmediod opFClaimd S puheren thedistarical datarfoum othe users 96 the methpds y npt ons.
25. The - j; 'Qﬁﬁf ' he Iist of nmedical indications is
presentegﬁ?gﬁgﬁg%ﬁgkghﬁ?ﬁﬁg‘Iajﬁ%€$%on term nol ogy. 26. The nethod of O aim
2, wherein the at |east a portion of the nane of the nedication used by the
pat’ ent CAIP! 1188 hetod o PRlim 18y ldif the'dRobebilielifa foruhiliCse AN pe B me T
met hod of Claim 1, turther conprising enabling secure view ng 0O fhe
gener at ecpatrentisagt, gandsr,aliseases,and symaptons.k usi ng password access. 28. The
method of Caim1l, further conprising entering the generated nedical
history into an el ectronic nedical record. 29. The nethod of Caim1l,
wher ei n tite ndte astholdiof Ctiing 1| herein ehiediseof medicahmdxtais is pysehiedtatiecusenchi ne
| earni ng._30.. The thod,of Claiml1, further conprising presenting one or
nor e ques‘fsf%ﬁgy?eésofqﬁw&oé‘?gyr egardi ng nedi cal conditions, synptons,

26.  The method of Claim 2, wherein the at least a portion of the name of the medication

used by the patient comprises at least the first two letters of the name.

27.  The method of Claim 1, further comprising enabling secure viewing of the generated

medical history via a network using password access.

28.  The method of Claim 1, further comprising entering the generated medical history

into an electronic medical record.

29.  The method of Claim 1, wherein the medical history is generated via an expert system

and machine learning.

30.  The method of Claim 1, further comprising
presenting one or more questions to the user regarding medical conditions, symptoms,
and past surgical history for the patient for which the patient uses no medications; and
wherein the medical history includes information based on user responses to the one

or more questions.



and past surgical history for the patient for which the patient uses no
nmedi cations; and wherein the nmedical history includes information based on
user respwoWR/dspsithe one or nore questions. 31. A systemrciras2@ensrsasi ng a
medi cal history for a patient, conprising: neans for obtaining froma user
an identification of each of the medi cafions the patient is taking; for
each one of the nedications: (i) neans for creating a list of p\r/\gbable ]
medi cal indications associated with the respective nedication, erein the
pr obabl e ﬂedl §YS§eﬁ1cfS{35qnp@Hgg HPedigy distry orgalispseBREsNg i ) neans for

di spl ayi ng t hendahsfor biRtaihin@ fteaLs usePRFidbdtificdtioNBRARSh P the/BifiaMbidnsS el ect i on
fromthe user of one of the probable nedical indications fromthe list; and
nmeans forPaeHértakindg a medical history for the patient based on the user
sel ected probgyl GcHERA Fale hdilagads ons and respective nedications. 32. A
system for generating an automated nedical history of a patient, _
conprising: a firsf) (nﬂaaﬁb@E@re@mg]@rllswfhgohﬁbmdaphmdwdmas‘sgcrlatbd]$ltknﬁt ient; a
user int - Lyi : . At l.ea tion of the nanes
o “each of AR mEEGRbY Akt BB nd GRS, 8 BREMAR, D o1 y%or
known nmediyawtonshs; a third database for storing a library of the known

nmedi cations and thgpr Ll ve. I ndications; a fourth database for storing
hi storical data fo bo?’%%?R%gﬁglpieég\ngngeblfsg%ontﬁ%‘égefjgfléng the system an expert
system for creati n§iipneasst foofecgviap sddéotiomfrdinahd usensf dnaseitie probableet er mi nati on

of which kn . nedi. cat. on re probabl e nmedicati ons based on the at | east a
portion o?eﬁ?\%gmﬁqgc tll%ng'ifﬁoghtﬁﬁgt ‘m:aecei ved fromthe user, the known

medi cati ons i meatefos gaentingahrbiasichistdrh €orpid patisit bascd ORBP RRelecd@t @ i n t he
first datpé%o %%Fe’me?d?c%l }nglecat?oing %1(1)({ gegpaelcti\gear;[le igagigr?; other users of the

32. A system for generating an automated medical history of a patient, comprising:

a first database comprising demographic data for the patient;

a user interface for receiving from the user at least a portion of the names of each of
the medications;

a second database for storing a library of known medications;

a third database for storing a library of the known medications and their respective
indications;

a fourth database for storing historical data for other patients obtaining using the
system,

an expert system for creating a list of probable medications based on a determination
of which known medications are probable medications based on the at least a portion of the
medication name received from the user, the known medications in the second database, the
patient’s demographic data in the first database, and the historical data from other users of the
method in the fourth database;

wherein the user interface is further for displaying the list of probable medications to
the user, and for receiving selection from the user of one of the probable medications from
the list of probable medications; the expert system is further for creating a list of probable
medical indications associated with the selected probable medication based on a
determination of which known medical indications are probable medical indications for

which the patient most likely takes the selected medication based on the patient’s



method in the fourth database; wherein the user interface is further for
di splaying the list of probable nedications to the user, and for receiving
sel ecti oowbnomviaskbasuser of one of the probabl e nedi cati egs/useaniosises | i st of
probabl e nedi cati ons; the expert syste 7i s further for creating a list of
probabl e nedi cal indications associated'with the sel ected probable

medi cati on based on a determ nation of which known nedical indications are
pr obabl e di cal. i.ndi cati.ons for ich the patient nost |ikely takes the
sel ect ed gv{“f’ grte sioeddn g’r‘f 1{rﬁéiaﬁ\gg*lsf”éh? Ré‘ﬂ@% grtapiared iythedowthglatahasen t he
first data@aissnotvienddicatichsiaf@ihel Mspectiv@fREicAlindifohidrtdindRd @zase, and the
known nedi cations and their respective nedical indications stored in the
third dat%#8% the user interface is further for di splaying the list of
probabl e medi g uskiidiefradd i9 AsthbOrol MSplbkifg the st Jfgfqbsﬁeﬁiewcaqnasiﬁsﬁgeoor' from
the user one or nore of the probable nedical indications fromthe |ist of
probabl e thewserand fongreiwng selection frgm ke wigr eneeor mopeefitheyrobablg medieatr at i ng a
medi ca hhdbaloks ko ¥R Bk eBle hltia IndfchtisiRS,! | east the selected
probabl e nedication and the selected one or hore probable nedical

i ndi cati ons. 38ingieexpyrttysiemogeneratingm 8Rdicelthistary fortthepationtrthat irdhudebase i s
further f L I ri . ient. 34,. The. system of
G'ai m 32, L LA SR hER b Lol BED FOleorghis MR Tone 1 or
capt uri ngndreatioonl conditions, synptons, and past surgical history for the
patient for which the patient uses no nedications. 35. The systemof Caim
34, wherein the expert systemis further for facilitating the input of

i nformatidsn viThe sysenustClainn3® whain thy folyth datbat Isyfuiesn €ratoring hRebeicali onal
guestions,in response to previous responses provided by the user. 36. The
system ofdatflnfgﬁiﬁegﬁtfengher ein the expert systemincludes nachine | earning
capabilities.

34.  The system of Claim 32, further comprising a fifth database for storing questions for

capturing medical conditions, symptoms, and past surgical history for the patient for which

the patient uses no medications.

35.  The system of Claim 34, wherein the expert system is further for facilitating the input
of information via the user interface by dynamically generating additional questions in

response to previous responses provided by the user.

36.  The system of Claim 32, wherein the expert system includes machine learning

capabilities.



