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Figure Ba is a block diagram showing a configuration used during operation of the diagnostic script engine;



Figure 7 is a top-level flow diagramof a user process for the MDATA system

of Figure 1; Figure 8a is a flow diagramo
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Referrl ng to Figure la, a block diagramaof a presently preferred enbodi nent
of the MDATA system 100 will 5  l3ysemlweniewhoq The MDATA system 100

includes a NetwmAll Didghotitchnd 'ﬂf%meny\kﬂvﬁ@(m’ﬂ) rsﬁ&ﬁﬁﬁ?ﬂﬁnpﬁer Pl thﬁrcﬁﬁuxﬁ?;u%%d

(LA .a Wi de area network | nternet, or anot her

corfect intprviews p(,paéxgns for the purpose of estahllshmg a medu:al diagnosis. To conduct the interviews, MDATA uses a
databasa of Medical Diagnastic Scripts (MOS). Each MDS contains the data and commands needed to interview a patient
for a specific medical condition and to output a diagnosis. Scripts are supported by other MDATA datahases of diseases,

symptoms, treatments, medications, specialists - in short, all information required for medical diagnosis and advice.



The MOATA prograns and dat abases preferably reside on a group of servers
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programs u5|ng a ke board and/ or I nting device and a visual_display, such
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Syner gi sSCRIPGEEATURESS Synergi stic Synptons are synptons

that ind given patient, a certain set of other synptons
S presetﬁ?ﬁseﬁaﬁ&voéhg%% ?‘al di agnostic significance when they occur

t ogdb her. In FheJ-Based DiaPastic Scrpbences estends me ,Dsmamjnasﬂﬂscrmts in sl;ermia ditedsidn. Mstead

f
Cer 2t B e g Y 0 RR sRYTNR: Bl SR o T P PREFE S
Mal ari a prm:es] szptsch dageralledag arosiapghd smgfrnm the baMnmrig of Mpmmesemm mfthe@astl judgment of
Fever, aysi ng" agent

oo et aptor. For pramie e filWlorien, i o g fonityo etes i mteBc b matbis v
Chi | | s omt. Fetwar tingy thSdisgaostieigystem gsas thé dibgyiostioithinl cipse haide yatied's ca3e CTHS S@b1 RaY imphied

2 o8Tt oM R st B o Besth OO GRGR e Blregoumn ggr an i aui 1y about

I\/BI aria. The mmﬁ&putasl&ftheaﬁuent whefD}he @ynGtofi starteBysny) partidlly basden taSinfolvation] ftle&s fhal
trigger with a sta as Fever”

AND " has’PRHiEP F"ﬁ‘&‘ '“rr:‘E? 1”&3“’%@5‘ SHPEs- areps right. 3°’§§/'ﬁé$]1°§t“?eé“§§/ﬁﬁf°6ﬁ§d Ay

have an eack scnpt of 3 sAPainimebdsedsBriptsiniy Havh somieRiht Sifférdh SHnPHEMs antl weights, ﬂﬁl‘hit'tﬁé@uﬂnﬁr sets
to the

col l ecti ons S tons. t hat cur, toget her so often that

2y, publ e iadHTHEGPR Wk 507 W (4TRSS SSEiEk s R B RGPS T we
usezﬁyneﬁgau&tnmaisyma ¥yITBe sciipt eh@ihd 436x rons. Note that theSd/tfdibEsBEsyinftovhs wilbbel ARES $y@Btomd, O
hi m her. 111. Know edae

Capt ur e dfiff'héf’ pegeinbelow. The initial task of know edge capture for
a script is Ifdemilgofu;mn ragthér sstCdommaes @sigh, Qur Refculatd thelgbestionis ind N apPdptiadd values at (for

SZ\SIIe?glpnx%chegym 1?08 % téﬁdrs?aﬁgprg&sﬁzgf‘ﬁp% rw%?nﬂt@? ?a%lén cr:]olnsrlll s trgsgylst%rﬁl nneS (?feﬂ(l:el f%!stl q?:gstsmng ©
10 ask is "When {or how long ago} did your symptoms begin?" Then that patient will interact with the script that is
30 closest to the lapsed time since the symptoms(s) began.
Implied Symptoms
Note that a "symptom" is defined as any data item known about o patient, directly or indirectly, including name,

age, gender, and so forth. An implied Symptom is a symptom that is established based on the presence or.absence of
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PCT/ US97/ 12025 assi gned di seases. Each nedical specialist then
gener at esyd bgoapPropriate lists needed for the di seases. ThCEuUsgmi2bzs
summari zed as fol |l ows: -10- [err] define the

scope of diseases to be co [err]
list t 788 qimee sthecsympioms: Jhe Qmplgg grﬂpgfpsconceptgallows the script author to tell the script engine that any

assi gn givadympter (or m bpsfyhuﬁtblﬁ’# .mpswdr dbMesIRE 6 mlofd otheSsPAgENSs. Ris! leBRdufhBEembody real-
[err] desi g ded and wei ghted questions that will elicit

t he symlq)ﬁbmnsmps mm the Bst Based scnpt whlch in turn, Iet{ @p Lq Engine make agical jnferengps thay @g&g@

Sy NPt OMghediifds F}éﬂﬁﬂ frm thé @t nd make the script more focused.” [err]
pre- test t he sts, using test tools specially devel oped for the purpose;

and As an obvious example, a patient wt[nés( # pan does not \ipvp gaober asked |questioas ralated toxthe feinales
usi ng Fbodtnie's kstgl?i‘p 2 nfan W&fnﬁkdﬂﬁ?ﬁuﬁﬁrﬁﬂ&tiy, R the script e 8me needs to ﬂﬁld s JBF‘%%E he

processi ng net begins wth a set of coordinated |1sts that cap ur es
el enentswanaMGQﬁdémemsm the form: g particular health problem In this phase,

nedi cal expgg §®1£{°§' tsg'ﬁl“ﬁmoﬁ" agnostic skills and techniques in the form

of do this, the experts preferably can use any
commrdnradxdn;pleaval | abl e word processor software that is-. capabl e of
rating an Cl 1 out put The ASCII lists for a
ﬂlept consi 51"“?“{"#% ee ty|c')"“‘Js patipnt is NOT femele.” 09 nested as fol | ows: 15
[err] dmenmhmmdstomv irplies "paliemthad nockppendid.” t he di seases the script

\émhl)lul d?‘gﬁg gglﬁgliagp Prgtars]stg:ﬁ J@gﬁ%@w@?ﬁ: QB&%& to build quite complic[atg? mnptnm rélatiunm?éthtathey
Sy npt oneltiiggéred lyrrel@tmehhfedigeestione t hat i dentifies the synptons and assigns a
wei ght to e d

Contr | buti onf s SHARAS ¥ i ngfeentageioh e tfaBE AL X THER 87 Gos Hiteens. Whenpy e
onts Quenyine ebeiles & hew syiptarmmiréin thy patiint in alsh tisckis che inipliell iS@AptoNiY@bleOd seatiraty ol §yMptores
questlons tlhat will elicit the 20 synmptom from a
pat i ent’ For the purpose of automated medical diagnoses,
medi calSysbrgisiio Syimptolit 2 i S organi zed into a hierarchical

classification t i s based on e general concept. that dis es have
Cymptors. - OB HOVBREmSFE op ot DR ol e e B e 7 B30 B o
A "di séspsesént that lmvdpedial Hiagamtickignificancetwhar théyeugeur togeshet. ris atDS® bist-Based sduice Rtiptogacts uch
as,J | I nes

ai lment, affliction, 25 . ondi.t st at r.obl e

b L AT W55 (e, it 5 oepring = fgoey i D erBic? 4 soBHE S b nd o
conpl almtght tivhﬂi a dlagnoszs Folviadviple, Mylsrtadaaidsshogliynitagnoset lﬁtamnd mBlttheq:fesnﬁsni ChitseFect, amaS €S
ng; de Hr' E'Q\ ‘I"‘e‘ﬁl‘ Asaséﬂesnoggpgca{:s?ng gﬁﬁtsgoetsrt]hu?ugﬁ i r%roAuc ?ﬁiﬁ | aﬁqug) iﬁwesence

i nf or mef Emlfl oft Fredr of Maﬁ@Aﬂﬁ?&U%ﬂmmﬂly ﬁﬂt)mthssirhesm‘gtl poidiiing Malbri® as ddidghtdie . a 20

rr] I ent i fication (e.qg. addr.es sex
[ er r] patient, lbagtaﬂf e‘ﬁfe"m g wret at v:gese sm()qngﬁ quuP r‘@gesr Al mmﬁra g:m gp{?ﬁegﬁf ﬁoncept zf
| nf50r MBjrieistic SyREIMRS su'p';foﬂ&'g_iti; uitdmaftﬂig@ri \gfn CsPatémtent soh Jas: t [err ]
revi ous e e. nts

Br ogr es s)% Lﬁlss“ A%VD ﬁasl\éDer ANE I@?ﬂrea ing mpfeghéﬁésfbgyalagq gﬁgner@ t|c ymptwstaE? haye ﬁlns)
and t henpbmu&sbsn definirg @l Syndromie, 185 ﬁdrﬁ_tblﬁd:olleﬂhb‘ssdf §yitiptoMX NBS JBEUF toPdiheNED UBIdlY MELSfo the

E irzr] fay public, tﬁey ha\gdthgireosv}n nragg lgllu:L Sa’s AIDSP&W E@ﬁtﬂg&%use\gﬁm%%{ig gy?n?’pgms to define a

Syndrome that is important to him/her.

30 ' Il. Knowledge Capture Details

The initial task of knowledge capture for a script is identifying the diseases to be included in the script,

assigning a priority to each disease, and assigning medical specialists to develop the portions of the script for their



signs, mani festations, presentations, aspects, and so forth. For
each disease, a list of synptons is prepared. Each synptomis assigned a
wei ght , whwdhesrazpsesents a | i kelihood th t he pati eRETRISRTA9ES

di sease, given the synptom To sinplify calcul ations, the NMDATA system uses

3 e gt SR o s B bt R ol WL e TE TR o e

a- 5 sumhauh_dc:utfotlbw eshold to offici aI |y declare that the patient does
not have the di seasg BOT&‘Q'BB Iﬂ%‘scgpté n‘?ﬁl eases%ohbeecsgoé d and the rul ed- out
threshold may be nodifie ensiti Vi AEEGr set. This permts
custom zed threshol & | evndmhe dfsmesemtaﬂrpd ssmptoms, for individual patients.
hCorber cor' the neron: *Flhlrab Bl i it G URRGH Ml ShORE! o1

n practice, the welght s f 9 tian's
wi | lingness to rul eethe dhs@:enmﬂylwn;degnndamgmhequestmns that wilt giitjo tiesympldie; wei ght
can al so be used as R Co Pr obabi Ilt%gth t the patient has the

di sease, given the Eynpt @matih@%sease,slyﬂvpgmﬂ%q 08By, if convenient, to

apply a Bayesi an Prebabi preteyt theV@isyiing te'&thJlJBﬁec&WH@ieﬁﬁﬁ for the purpose; and A
synptomis elicited by a set (])f one Qr nore Kestlons often interlaced
with information anl i nsMitgde;igses fex files, using any AL lcongble,ward prpcefspe quest i on.

The get of nodms hstlmsmbctsgnﬁieum Eemﬁ% vﬁusrmtzemnbrammInizmlat%aptdrés%ﬁ/exahﬁ'&adf'Eis‘gn&sfng
typically invol ranchj ng fl ow of questions, often drawn on

smal | f | GvReHisyar "eat‘h giobiea Slp rt'r'wg“ Htfw"é EXPPrES f&tgtqéh%dtawntﬂh £Xills 204 tachpiques githe form of
proceed. sdyaral lists, To do thzs, the e-fﬁlén?ﬁ}ﬁf@r'ébl)t af u?e' a?tﬂ @ﬁﬁkﬂcﬁllyQ?&lﬁlu%Y@ﬁr%ﬁﬁ sOdwirdfhat is
nmedi cal expert into MOATA system the data nust or gani zedt
and f or maeRakigjof manmns«sswws@e atext file is used and atext file format
was devel oped.vnd RECHAREHdr aGBHE BR%sE b1 three types of %ﬁqgat a3 nMteRaChafidilsy utilized, but
any wel | -defined text-character code, such as EBCDIC, could be used.

A sclipt consi%ts ome Disaags list thaiidaniifies 3l e digsasenthey rfm}m" egasideto rddgnks them in the order
A DI SEASES  t4QeyRfoufding enadRed fdr g,a(fngg,sms of weighted synptons; 20

B. SYMPTOMS to be elicited by ows or inplied by other synptons,

C. | MPLI®CATI @RSSYmpiam g Jorceaeti djsease rihas ddentifigsnthe symptoms and asslnns a weight to ealy
FLOAS consi sting fymﬁa'ﬁ hﬁieﬁn@ i3 EHRYb YR R Smakes 1o  diagnosing the disease: PATHS
that visit question nod S that inform
and/ or advi se ® he p'a% ﬂl@ﬁt‘m Listdor each symptom that ldeﬂ"ﬁis one or more WQ[DEEWB&‘@ thativelt elicitsthe
the patient for a rg ﬁﬁ" a patuant H. KEYS that signal a
speci fic response fromt pat1 ent. These segnents are part of the
fol | owi ng secFroWe peposy °§éltt9"t?!‘=d medica @iagnosey. medise} diggnysis: data is organizeq-azacie hierarchical
Secti ON  gjassification that is based un-[ﬁegem%é’eptstﬁﬁtdlsﬁgesﬁmtsﬁﬁp%'ﬁ\s daﬂt? @mgﬂﬁ; oré BithddSom!tfe
the entire script, such as script format, and the set 3 synpt ons
conpri si n@"enfﬂmqlpaftﬂﬂ%nt s chief conplaint. Di seases Section

The Di seases ge t t b

script, their is?trsr%)agég r;%s asfteacttg J@tﬁmgﬂ ﬁ?@émes #'eq rr{eﬁ‘taurr'l agfﬁtim ﬁ:ﬁf’?&sﬁrﬂss ¥|ln¥ept %fﬂlctlon,
di agﬂﬁoa sanditiohssate.t Anebles cobstoctian medfurdtinni angd st hxethsd'u mpnnnsac\mtmpwsm uupdnmmlaum h&
script 8

PCT/ US 97}JE58\ngstem begins with & & t{ngs%ﬁ%ﬁeases that exhibit the complaint and reduces this to a fist of dlagnuses
- 13- based on thecpatiest opnswers. t ool sel ects one of the di seases to consider
next, and thep W'ﬁ t b

consi dered next p aﬁ?@fg@ég&?ﬁ%thghﬁﬁfﬁﬁftﬁ qﬁmpmgft"%éx? h'scfgdug?tsds on the
Run Options tmat ametlesteﬂee@ftwdn l8g-. oame, address HMO, agaisexkor . The def auIt sequence

Sl e L i SR o GO RO A e
uni que | abel Por a pdiiesasessesus MOATAGe..Cidstdry bfypatieteromlanesoame progréss)f s onl y used

internally ang physical signs (e.g., vital signs) and the results of self- or assisted- physical examination maneuvers;

. {ab and test resuits;



w || never be seen by the patient. | CD-9 CODE A
speci al code used by the nedical profession to identify the disease.

FORVAL  TLAd-88/0k836 The formal title of the di seCBHUSHMZO2Sf or mal "
title is used here because conmon namsézfor t he di sease, or

acronyns, may be adde SYMPTOM NAMVE

The nane of ‘a syrfBPsoW‘l"lﬁszﬁt““fssp'ﬁﬁﬁt'“ﬁf “?‘ﬁ‘é W 5 fstic picture or

" {1 ngeFaiebdndiseadd, a lidh 6f ﬂmameprap'ﬁhde E‘aghn&m;mm is assigned a waight, Gt reppadentsrs lidelihoad thati N

ot ai | O AR o e v g 1o aplt st iy MRKPL 8 s BB o™

elicit Qﬂue o@n oumfuareﬂﬁda dffdiﬁa aaliﬁb}fafedls;]ihnimﬁmmt fhreshallis 1hey beD3ed. duieaymmﬁ,sﬂaua% a
synpt om to the author ncl u

ot s Singnn iresotbin o docaly o TR o AL Bov O iseess Gt e kg WSO on
intent y@h@ thréshblPmey neannmm bt tsEitivith TAREESUN0 Tis RiriRE Eustomized IHrd3Ruld 1VRIS)iforabkample,
experience by defini d grouping themin any

conveni @Mw%ypauents ThéJ sensmwty gctnr EZI-MII B%féqtltﬂj é%@;@ﬂfi@?ﬂ? ‘an aut hor may i magi ne

a set of \Aelugﬂsm qauwgmwﬂ;éahﬁetnfmwtaﬁmw phyiRbY's WRSREsS toQiile BhE BdeasiGh, given thel€
symptom If this Is no problem the author defines the s rrptom(ln t he

Sy npt omYmBtemy The meitht san ﬁm& usaq as; & Conditjopal Probability that the patienthasthe, gisegse, iven the symptam.
SY{gpt ot wnfiﬁ uQH‘tnf dofvefiéat, H@&pmmwe% Pfaum.tyamm 'to mwynJa{oﬁ@k the synptominto
parts, treat part as a synptom and K" questions about the
part The amtsxmntormﬁthteﬂtbnaﬁ@ 9% 87%{ DR fpre BUBSIiORN vf@nm@éam Withinformatiprand, inetrugtions on
and thgp, H%ﬁsvkme fundiSd. e St Eﬁﬁﬂ?ﬂe&mmmtﬂgmdtm LG Iwe sécmnt {yﬂcaﬂ?ﬁuﬂp%]' sh

the main sy he anount
this syrhpmbm ﬁw@ qpestigng oftefy diawaep a smallflowghar,that descritres hpw p élelow-ywﬂt theratisnd ight can
be any ,n P_,F;p from-10,000 to +10,000; realistically it tends to
be a sha p03|t|ve|nteger As witten, the script enq_metreats
welsght s as dovielgr the drasesie data deveippsd: bis the mﬁ@hemergwbeom 4 sysiang Biej datacrenstche

b f
t ﬁ'eng ﬁﬁ?ﬂ?&?ﬂ{nd h; awé'(f Ptf'l?s gﬂgﬁg?eés n?t fﬁeﬁg ﬁsgﬁf asnggggﬂﬁ'e\mg%t waﬁdev%nqgi: aTéJ;ﬁgmagmr 0
pr ef er aik ys prajerablvatiizad, @o(anv wall-defined text-pharactesrdofs: suehrayiEREDIG. aruldde ped di sease "in.

30 A script cﬁkn@kﬁeﬁh‘l Lo {s'oPdﬁéjﬂbuﬁaé %ﬁom}s wei ghts may not express the

specific way a synptom contri butes or i cat es” t he presence of
di sease. Oné.sol lﬂl_S_AEE_f tor bediagnossd inftesms pfswmubteﬂrametmes first guess of the

gghts, rug the ,s:?_ﬂﬁ’rdiﬁs tmseﬁnrtt\/ﬁy fiows or mplu{h‘)ﬁ‘}/ﬂhgesyngda ase scores change with

each question an SWer , n go bac ance" the synptons.
WO 98/ 02836 C. IMPLICATIONS that luplcaily tonnect symptoms;
PCT/ US97/ 12025
ting of path h ; .
- 14- 3 ADws CMSR mgu rq?ars tlhrgstml (':mdgsyrrpt ons" technique may be useful to

t he aut hor’ iEn de\PATHEHi thet valtsuesmequs for the weights. If there are
two synpto A a that . i f ther in a patient, carry nore

wei ght thag&eachq‘gg% rﬂ?é’l’%’{“ a?‘ﬁtﬁﬁﬁp&ew% an artificial third synptomC
cal$ be defi Bed tiﬂfél!ﬂa\l_j rtpAt inskgheopatidpdtoha respened: B and adds extra weight to the

di sease. uestions; it is an internal
"ghost " syrr;g{t' om tgg&’”@%@@éﬁ*}@é,&@ﬂﬁﬁ??&h a%‘ggo'ﬁ subt ract 5 wei ght s
based dhest segmptsasancef te feliwngrsewions fof msdnmr s@ncpor eemtsfile: Synpt ons
Secti OMieader Section The Synptons section lists and describes all of
t he synﬁ? ons nentioned in other parts of the script. For each

syrrpt om t hiTse Beddrisention chataing fldte that snplief-reothe @ftiraysedintt uchngs soripe dormad, aoH ithei set ofhe

un. queq}ﬂ%ﬂf csfmcgnsmﬁﬂ(ysg Bﬁwﬁa p (i, _ The synptomnane is a

om and 1s used to. identify the synptomin other
parts d@isedske Section

The Diseases section lists the diseases that can be diagnosed by this script, their symptoms, and the

symptoms’ weight toward a diagnosis. When the script runs during the script development phase, the script



script. The nane is only used internally, and w | never be seen by the

patient. FLOW NAMVE The word "flow' is to
descri be aWép¥i283&¢ set of wei ghted questions, asked in a spEET’IUisg'Huozs
sequence t hat can be drawn as a fldwchart. Thus, a flow represents

a single group of questions. Since one flow can elicit one of 15
sever al s@wmmmo@@v& oap okt fiteans to ipasiderignt; and then selagss e of) that flisease sraymytpes toi hen

Flow t o bRnsisRs nextSOWRChSHSETb QﬁHBsyt(xﬁmﬂ s:selcted next aepsm & the Qiﬁpbﬁibrl}tmai YAATRBIEL R by the
have no associ ated question f | mpl'i cations Section

The | npl i Wtie% ohe defauit seauqnca i @Pgrdtfr’newlw@ghvc%easv!%méfh@hiy@gtmahﬁhl}tedmb@ atetion. so

that the BSEAsE yspe1 ne knows whi ch synptons i nply other synptons.
Each line of the section specifies one or nore synptons that together inply

anot her 20 The ydiysase mmeTha uniques labebtge b distasseusgyl tpddsntifinthe diapesenittivonly usesiintemalhoan c

formul a ) i f synptom A and synptom B and

synpt om %LT% h"{gﬁ hggiem:y the then: Synptom i nplications can be chai ned, so

t hat one rmgfawa synptom can i nply another synmptom alone or in conjunction

W|th ot hers ; of thi n could be to establish
"syndr one" syn%)fpec'a' codg mg Hxat[he ﬁ‘gé}g' g"?%ls'@ t%‘é’fdn 'ﬁstm ‘ons in a 25 patient

woul d autroRsfal JéllEy assert a single, collective syrrpt om This conbination

SYTPAPM €201 g R ot e B i ey

sever al SyroRym® My be added in funstectormiats. i N t he patient at the sanme tine. -
Fl ows Sect,j The Flows Section lists all flows in the
scri pt, aﬁﬁgﬁ—mfthe sequence of questions and the synptons that 30

can be elicit emie bametof@ sfrptom tha is' falt @Wihe idRgnd$1© pitturk oF 'fm@rpqmesﬂthhaisb O ke sgmptom

It can be h a co tabli sh one
of severd®® de EVH%['%WE mt %YH'@?@P?%WI ﬂ‘a‘ﬁ &#0{ it eptEricd, sﬂ'é?é"éb '§6F?‘|5‘F% dW"?‘IF fact about
r eCofpni Z ehet gatidnt thechal bedivasicuied, asserted, elicits@)r of Ghidrr@d. CTNG bithod isGifee Gbekinecuy 8413 itenfly) as

branch- based script that returns one of several response codes.
symptom. If it is useful to the author, symptoms may include non-medical facts such.as name, rank, and serial nppher

98/ 02836 of the patient. The intent here is to give the author freedom to express histher medical experience by defining elementary
PCT/ US97/ 12025

-15- symptoms and grouping ‘he"P't”{'Vsc"Ef'ﬁ'f“’L"b“’E/ommn that one needs to ask a patient

several quest iToiissigh@ sphptdi, bn sther rﬁd?fiﬁ‘dgflé Ese‘i W‘Wéigﬁ!@i fuetionstthue would umquely asﬁﬁtolf SR -
For exampl e, sone nary uest | " you_ever snp be

neecddd t JESUPH! @tsasg@rpf%v g r et ’Y"‘W“ e Smeiga Sepn) mcfsr@)sef. i questions

("What i gpd Jass.vatmotlalhe TsynipRom thrfls bﬁ?&rb‘idoot domplexy el a.ﬁrmpdﬁﬁoh?e)ak i1 spiptomiRo H}f‘s treat each
patient's synpto recisely. One entire flow may contain

quest i ongarhmsvmgmnhgskaﬂm §h°§lt?‘b‘lat‘ d hrcauther w%ﬂmna'@mﬁawma@wﬁ sepgeately,
5 hagndhiGke METleRA: mea.aﬂsnpmm&fersﬂzpke%{m thé’s‘ﬁb!&ﬁ%%ﬂm hpAck years and
still smokes; and snoked 10-pack years, then quit 10 years ago.
Every nod¥MPFOM WEIGIchart is encoded according to the path from node one of

the 45l ow t akeqmd Snobiftthat fis tsPFbtoROAR: to the disease’s tntﬂ'&?o?éa ﬁ%tﬁa‘ﬁy,@ﬁe@mﬁ?&ntbpany number . .
identify what action should be taken at each node. estions

Secti on frem -10, 030 to +10,000; regfisticaltn flctepds 3o ke & &mall; pasiive)iBtepane As pwiikteny de pripk engine trepds

QuESt | ONigfRiles Sk do ford?WBeatel) Whilh T ANRIs S4tlshidls be FrefbiPink
i ncl ude tﬁ'gm Prseagﬁnwié)l e 1 ctual Qis"?l on ey BF' hat '@‘gn&“‘““ "Feesgﬂsnggngn%e

y
t he pati &3¢ thegysiuit of é’leéHPPéq‘fb“’ R'Wﬁéicﬂ“"’ aribe 'ﬁsﬂﬂ‘ W"e“ "'9 diseasg,joarp Iﬂie@'af"hfféwsab@ﬂ)
t he buttq,gsé,@pﬂ,hmg.qmme wsed “hor each answer. PREAMBLE TEXT
The Preanble is the text spoken or displayed to the patient before the
ques'ip, on it Se|S|mpﬁe Qrithmatie gdditipy ol,mg;htg Ha% #ot, gxpress the specific way a symptom contributes or “indicates”

the presence of disease. One solution for the author is to make a first guess of the weights, run the script, observe

how the disease scores change with each question and answer, and then go back to “rebalance” the symptoms.



15 after a previous question, introduce a new subject, define sone

ternms, and informthe patient why a question is about to be asked,
and howtqv@ﬂﬁ §sit. Only the nane of the text is given heg ual
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section aut hor can use the same text in several places.
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portions. A fThe isblicgtions section lists tl\g/pmuaahferjncaﬁrnfmrsvﬁﬁbnbysn aha® the is@ht engine knows which
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fields The Ha '?éﬁ{a '}é‘f g’eﬁ‘%’“““%?"f“!’%ﬁ%gb‘"pﬁ‘"&“é 284 will be further

descr i b8anptom ifilications canchie]cbained, isothatwhd impiled yenp1dm S impfyIeblothen SymprRAL ARES idoRGRAR
know ed?ﬁh aﬁ)artl on of process 284 will be further described in

conj unction Wth Fi gure 4b. The output of process 284 is electronic text,
such as an A®@ldse bfi thie sectiini csulictiecta bstablish Csyhdeoffe” symptoms, so thal alsheeitid) Gt fsp{yﬁbtﬁﬁs QP§Q

| 2P uc ot HEUEARTG SR SR, s o hirpatn o cpnd i ot o i

r epr es efat ibtrapt amﬁ mngDS!Q dpacific set of symptoms is present, ie., toAllog foifié GitlergPoR SIS sﬂﬁpth

lists f t shovvn in Figure 3b. An exerrpl ary script 320 f
atine sgnrqrm]‘% Ha%e"é g‘&‘?f‘&” U882 for a tine T[err] are shown. Each of these

t wo scrFlpisSectil udes a Ilst of diseases 324, a list of synptons
326, and a |JrSet of sq:ﬁ sl 328, This flgure is intended to show t he
hi erarchy of EREWESE %{'sé" 6 ¢"hfhg scrint, and datines, the seqyencs of guestigng, and thermymptemschat v
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20 Ret urning now to Figure 3a, process 280 rmves to state

290, which takes the DSO lists in electronic text ré;a,g‘{ q 2025
processes tM@A¥PIB3hse of a script data devel opment tool. A script conpiler
292 works closely with the scri pt ‘'&at a devel opnent tool to generate

an MDS file: The process 280 may utilize the SCI’I%t dat a  devel gpnent t ool

and t hdt 8 8yte5pmmeag 13 Pra Mgt 0 ik 7 patipnd several wpestiont 1o Plitpng, spRYcSRPtam framthy
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on urgenc’f Y¥r seriousness of the disease. Based on the assigned
priorities, thgs&af v mlgiume BEPiDt effine Whick Rey S the badiert BGrest drlcfick. t he di seases

t hat have uggi{n or serious indication assigned to them

Cont i nui r{(fa} e 362 the script coordinator then partitions or assigns

the 25 | ]9“ Hﬁ?&&&ei aels] J3ES 0Bl inrgRaptic diu-glw Voisiohsf B SLrigt] THEY e :rﬁEﬁdnﬁ Bbw to label each .
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|

t he he auttarap pi e spme P?é’di’ SEYgral places. know edge process 284 will now be
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particul ar di sease. The followi ng steps are perfornmed by the di sease
specialist, as assigned by the script coordinator at state 362 in
Figure 4a. 20 Beginning at a start state 382, process 380
noves to a decision state 384, wherein the nedical specialist
determnes if the script is best captured as a tinme-based script. That is,

a plurality of scripts at sequential tinme intervals, formng a
script famly, are to be generated to track the diseases over tinme. If it
is determned to be a timnme-based script, process 380 noves to state

386, wherein the tine interval between scripts in the script famly is
det erm ned. For



exanple, the script author nmay decide to generate a script for every two

hours for a 48-hour tinme period. At the 25 conpl eti on of determ ning
the tine whlgpedk for the script famly, or if the script ipETUESt/129WN as
a single script, process 380 copgi nues at state 388, wherein the
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anot her physician's question flow. For exanple, let's say the synptomis
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aut hor | ooks further in the question database. The author may find and

| ook at. depression_question flow 2. This questlon flowis nuch

more el aborate. In this flow, to answer the question, "Are



you depressed?”, this doctor has devised a 10-point |ist of questions. The

sub- questi ons may even be other questions In the database. In this
questi on fyvevigobdw patient is asked ten questions. Each quesRGTHS3742025
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on-line access to the data ile is preferab

f or mat t ed¥hgrg ﬂzfrfémrmswcquawg éﬂ%ww%wh@mamnfodm FgP Yeiph faged dizgnoging; asdiseqse @hen the
array is then all ocated into bl ocks of varying length that contain
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30 can be used as a data itemthat connects one bl ock to anot her bl ock.

Physically, these blocks are independent of any pr ogramm ng
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e VOS duupfipsard AhdR hepresiive SCHE Eﬁt{pm[ﬁi‘?ﬂdﬂf&r\ﬁa SRESENENS afdhel @{m The mediER SUtHEF
[err]  may atswgqagplatm%@mg timp &gr the agyerted symptoms and furthar[pgqt ra]sponse processkisytnptomstThav

I[‘i;h pnst-resmsgtraelartiu@iﬂgprtnﬁl{ﬂinsvgltre symp%%ﬁﬁfcat@%éeksﬁﬁ[ﬂgpﬁ array analysiwéta Sympsam o

Li st. severity clarification. The PORSY qmayepan H-dimens@B! &rray @ith ditiwenn8Clbited dr agpecks df ahei spmptopad

d ted t
200 20 ST Pl g Bl b ST B 87 e By ¢ 2O
appropri at e <Reqgeading tocstatd 384, memmpspmiﬂmgssmk& weight for eaclmiiqautsynﬁmdne Fnﬁ%moms
generatl Cross- r@ferenc eed, searches. Since @ome sl?/mnbol S may

be usedh GP &sspoiatey range, such as a sever%?fl ‘ﬂﬁdr othaf Iype. pf Syt iﬂ‘F"Hr g Pedira '§t“rshﬁkle

t Wotgpas &mn b lkdngud heﬁlhea sidciaﬁd wﬂuha ﬂgantyhethﬁ Eyhpfom, p&&fﬁ:um Nehmi HrdfSunidlaRd @ 3 Gcoke
converted intp MDS fil saved_ in a table

Dur i ng tﬂé‘?é’é’c’i’ﬁﬁh“ﬁﬂ%g" ’WWBDI ‘9'3? é’"ﬁ"éfﬂhé'c”éﬁ'"‘ o e ‘B@F ‘H’éﬂ'P"%ﬂf‘t‘bPaHde#'@ck

addr ess@fa politive Qtuiieﬁﬂwe &ofoc MoNiBy tecstiate OF6, €up th |spiipkom) theBreditP spddialél -defings 2 flow of
The conversi on g ram can, t?if cours perform any nupber of quality and

consi st G¥RSPRApflex 1o °"s‘h detergize the symptom.” §irpe sypatem; °FW69F‘F’8“"FW#&’E"E‘° qypptign, jby gnost
segrrent s mp@lmhkmma syumalos:;uasﬁmsmmsmmabtsm ;tovm@%m reqhlringd idpdiiy oPuESHES,

nple text edito conversi on program can

on.
| et 15t he wgmtr i4 a&uf'wdv “’ﬁﬂk’é“"& GF%‘E’E ?fd\wesﬂw meﬂws%ah Thysthis typp gf samuom may have

then renUsngk BPassMRRIe WehRs) RIGRIRIG R821308, Yot tebdh qudstiGBRILE Sheldd@tidni flo®; thd Mbdical
editing c¥cl e serves . to c@tch f undanental sour.ce errors and

t ypogr aﬁﬂ’ ialisy wrg?s text gbl"éﬁ;f‘f’ 8 qugstion node so as to provide anAntogFtlup Alan §@fap15|?n 1ngruetmppqdy|@d

the scr laMthﬁtﬂlbmeshﬂlS fo$ the BieC Thef¥istrictions ﬁ'ﬁﬂeﬁﬂe R r%ﬁﬂif W&es th'ﬁt afd#&ﬁa&s‘téi bR afdWer
I nt ended { ot, the scrjpt aut rexa j ust

synpt onPYLY SHELwaYs,Q tymaém the gxpegtedy v%aﬁsdéh%'h*&d%my@sﬂnhaf Wée me!gme@wem

NOmS, @RErsfahdwhathe huadiof B kbodt) ety Wilquestibn i being Eﬁ(ed 0 Set She ktﬁﬁe fa%wﬂbmekduns&hen
reconpile and rerun the script until it runs ded.

Ref erring to FM *’Qﬂ‘r%’“@"‘" the é“".lPé F‘i"ﬁ?’"”@iﬁquufsé?“ fQQZh‘W’I"F“ I%W’b@e EV@‘E@FH Feecruestighe
DSQ 11 stigw tHaedhe thﬁr ﬁsﬁs Iﬂd? e hlﬁfhﬁtf pRytician’ Q@estlon floWE Xbr ekamblEIDd:'s sﬁqmvﬁpﬁoﬁ@phsmoﬁ” e

col l ected by use of q?CI’I dat a devel opnent tool and then processed by
the scrilptestablish the SY&‘P}H'bl dippresyen, onepgesiop, mahg“‘at Arg voy sppressefy eTlupzmghtt Precalled

SCri pt  QgrERdidn Cuestibrd .66 eSayttmxhs Qthd? oeS Rt ikt it. 110k zmsmal 4l R YFes not capturs what is
consi stency and uniformty yntax errors are identified at this stale.

Af t%r  aMyntpsh obPte Hhen Puthe !ﬂ?“é t','BH"*f dtot 1By qugstiop database.  The, puthore may, find cagd) dook pat.

state 436bre§m @mmensvs 2t hras ﬁﬁitiotpﬂnuf K Qilh e dBOHHLE SinToRY 110, 13 Msvied %a%ﬁ@fuﬁd'l\lfe' le
format, which format. Continuing at state 42

IS ,
script SHyHIprEss "2915 daagr?éhiﬂg'“f' He‘)é'g?!?‘ iligjof Aysptionse Thaswib-pugstionsanay ayep bwhq&mmsso

dat abas @St hpyde. InnthaElq@Hﬁoﬁ? flew, tiepatidnhe ah(mmubm:rsaﬂcﬁ wa.t.tur.ﬁ vﬁrgmsymnay and,
system The script conpiler corrpl etes at a turn state

V. Scri plterpaswering plhpf thscqugstiong, the score is totaligds pryiiteit yeaches a threshnld definad by the questnon s author,
30 then this physician will say that the patient has the symptom of depression.

In another example, say an suthor wants to ask a guestion about nausea for migraine. The author examines
the question bank. The author may find fifty different questions on nausea. One question says, "Are you nauseated?”.

This question is not acceptable to the migraine author. Another author has a question flow that tontains ten weighted
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-21- WO 98/02836 Wien a patient aCC@SSGS t he MDATA sy%?E’HFﬂSB”% or a
di agnosi s, the system manages the initial "Contact with t he

Pt o oS bRCRE ey SR8 oS0 o SRR A e

scri pt engiigisinel amﬁ.d.srksm alMb3b af is) Rt wads heﬁinﬁﬁon‘i of mbwmmst ot nﬁmaﬁb whightee Edeﬁb‘éuons
one by one. The e ded, di.rections is

O eryi o s AT Smerie supg SRR AR Pt i i YAFY WEBIY 61 RANE Ayt n+ 1. Now

directs. tyi@n the igraine aBELESE tHeQuewp Qursidh N LR AR VOB ¢ indusdacit WillrbRbouRE bl Weifhted differently
(updat| ng dat abases, closing files, |logging the session) and ultimtely

returrs cdhfnfioiesdifasmnt ditspses.o t he MDATA system 100. Usi ng
an MDS file to :fﬂaaemnﬁufsmenm whghgi aa@natqummuﬁ qustiorCflows, #éh dnnﬁeeaumﬁw WilP be, by
descri bed herei nbel ow. upporting operations required

access datdgfisitien weightedsthe aamep Gut whag bﬂmw aythor; toving Hesep X1 52 gbdoming} m!erm#ses presem wil

patient’s aEF&P?ﬂﬁﬁ%o do a senes of maﬂﬂ%rpfukﬂus rPRRE todgh. | hesPRitinRkd otk Jantenh% t7* if the

under | yi ng operating systemon which the script engine is runnin 0

The run-t ipatisntnsaysc™yes’, thédisepse suth@mey therpask dhepatisnicto e oo dis g@hwmwkat thavBurfsi |Tee

t hat i s LS EASE,
iﬂs dﬁ%s?gdtfﬁphﬁgwl%@%‘s re%ﬁ?ﬁgb ézatlsegtatP gr}ﬁnﬂﬂnau Iécpglgﬁrhéﬂﬁé ?Qsetabsriggépedqznzns ® ot

or act i on abdommal tendapiess. Hiswevet, ithese. questians gre motyall obeqydl importenss int defining abpmipaltenddtness. |f

using the |]j t zar]ma 9@ . .

The NDS fi lpaﬁa‘wt IR:?!? ﬁ:ﬂeenrsm Jﬂ&%er} l@ﬁlﬂhe tht h Rxﬁ? m(E]gﬁ &qh%ﬁ’%”ﬂu ﬂ?nse'gar'ses,
stored in top- dumhe)qmiamn ﬁudsrlm\a bten gdmpleted at state 398, avmelical spwaﬁanﬁetdmmsasesecidmm
toasmgl uestion.th t . one sea

To run su C g Z}te tmfgmeréltl fo?% h%d h:afj‘elq gcrr}gk i %ﬂ?& lf a{mt Er .Etmr? ésgmt %qm{egfnhde & presant tsmp%
be "itsver tisalt d time-imsed spmespenutseaaﬂaadsat seu}wemte enz Qtauyen ib pnothemimerval is oequited in 2 time-
patient. To oths [ e
t he rmast e}asatp rla rochs'a?& Jﬂtﬁe hﬁ& tﬁw? ﬂﬁlqg'ie s&tIaPste%%dBR“qaqg P@# ilrﬁe%tfﬁa?ﬁéh% Cript
to be congamdler ed. Then the engi ne searches the list of synptons of the

sel ected di sease to sel ect EXt ) tomto ask about. Then the
engi ne searches the question set f Msymtomto sel ect the
next O Uritérhd) Qontht GADATA miem.dhst bbkee nedicl disnysis IS ist Stdedcps BriptsO MThesd flebhere the

ti bt t
Pl SBL  A h ARE P BBt o5, A S w5l 5 s B i
Tﬂe over alddnwnm;afs;eﬂh ehgmte,ft ﬂhugei?e pedbriz peogram that luadscﬂnsgﬂusshd 1nsCtbe seeiptbadet oM the dhtaamn
the script an e I.en 0
Ao the. scrRpbie et nakClir, Dty s Soedte o PR b, esion. vt ot
tenmporaryfhiggnanmic list called a "tenp” list. Every new synptomis
oo e ™ e s 8 o S G e o 5 g o e
t ha]E zlss US&flech Ghefad Meithd A fikadits it G0 Geghiaits f YaXPEnEYBf AWdEhc LIRS, OMereal iR MUS file
profile serves

P updiat o 4t B raPeb RSt tngY Fiter o8 wnd iterapieds e WEMDE e date i i i rss
di sease; referan}:ed to support on-line acdessrts the data. i t ca]n be used tol Imake s}]at :vs[,);}rial
conpari sons of _¢ rr it allows \
Syrsr}[:) emto dynafﬁ“g@ﬁsg’le i§ preferably Hé'"a&&de?t"f'eoﬁkzafqnéﬁ?ﬁ of, 3248 pingy, intpgets, hys ?W? array is then
patient' s allocated into blocks of varying length that cumauhﬁﬁl tSlacesthelbaation 3Da block in the file is itseld Lkuiber, it
Ib; 2![319?:,\?] én?bﬁgl\%)?gﬁmst ﬁé{ﬁgl]at l:nnmat:rt]st one F)IloJ to Shot errblua(t P ys:call{z gyegegﬂqt ksgalgqe f\éeta%nldpg% ﬁrahy

| ater ti n&oﬁrﬁmﬁ@ﬂinbﬁib&ortohﬁtmynm and can be transported to any comeElihrdvh& the€ (s icPfable fIG tofiR)
begins, | lven an ent _and a file The

- [ i
engi ne op 'Fr"s°f ot 32 ""mb"'t‘hg“r‘;ﬁﬂé 'fe&r”{) °°'fscfa'ég°t'ﬁﬁf °°5@B§ds'é a’P'Ha’Y Yfé"sé‘bggﬁdi\‘? Rure

di seases, synptons, and questions. It also opens the patient
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-22- §3%ord to obtain the patient's nedical histoRCTASITAIES
results o*v pas sessions, if any, with thg patient. From

her ei nforward, the MDS fil e drives the interview by directing the engine to
a next | QieRay inkdll 95, SRacks Guebed QreBNhdAbtwolRE The MDS file |§ ﬁﬁrﬁﬁéﬂ'a?%\rerﬁ hggmﬁrﬁ blodkt cafled
directs the engine to performappropriate termnal actions ating

dat abasesmastef 587 ayfolwses | oggi ng the session) and uI timately
returns conputer Cogidedatd © the MDATA system 5 The aspect
of interest for this explanation of List-Based Processing is the algorithm
used to questi*on tllbs‘pdg%ﬂ&‘ﬂﬂ-ls and to build up a set of synptons
towagd a di agRosi syl ﬁwﬁ_‘?orl thm consists of a main | oop that analyzes
and updat es a set patient synptonms until it reaches sone

condi tion that ter MastanQuestioldst] oop. The main | oop includes the follow ng
general steps;, [err] anal yze the patient's set of
synptons, 10 sel ect the disease to be consi dered
next, . Master TexsrLis]. sel ect the syrrptom to be considered

next : To prepare a Mn§[ Ak }a ASCH st n%‘ii | Rl ol F%wequnest 2 st by ﬁw@%@iﬁ%ﬁ{. Thisg

prodéss brhassruasptmﬁ ﬂadmg the ASCH text file hne by Jfing, esmping the appro;tlﬂd sehrent §1@heScyingRpoRding MDS
based on g res nse

processi Ruipu fsle,t arqg gen ytﬁ%nlg Sl%ss ref%renca fists to speerl saarcIJes Smnt gw]symb% R\ ?edxéiﬁg@re é‘?’?&l‘&‘/‘z e
the pati ddfihédsths ednverdion yugrai anos.make two passesTihiomgh viei fie. | Dncg theOfirti passeall Initdrd reddnig

e eat rontomvertet i ol bR o ok by b enp S 8 o Do 8 S e ik g ebares
Descri pt hﬂheudctuhlhhcl&ﬂnneﬁbs (B equtst, iocher mhatiavd of gempiiion may be usad Ref erri ng now
to FLgure 6a,

configuration for o ting the
di adRostic scf ?p&““’"“ program, G AlaCoYa® ARl ?W aWoWh"{E’é ﬁ&‘?ﬁ “S‘W@Pﬁ‘% t¥c
script edtetdctig ink&d fdrmutemfsameeummi Bupticaly[sifibéls, ahiisqiQribalS Wypbgdphicktidros And so on. Cnuple&s
to get acgess to

dat abases, 442 of th MDATA s
et ot S ARGt tor B danyerf pr@ind o e T Scie gt e, e ke RSO e e
medi cal e senithi Yonvefdiva plofRent Apain with R fatcemty the @B HidChditingydleckamestth CatdfGEARMEASource
shown in Fi j ncluding the login process 210, the

%u e . 2, k
regi st r at %6 “'E)WB@EE'E”‘?I’Q’,”% 'd the diagnostic process 220. Al so included in
t he 285 IVDA#Reh tieLeprip0 istcompiel thensedidCauthbretesds ME BFIRQE ddtedhine@tiefherifuitgions 39 ld{endsd) d

out put t an fromthe Si c 444 nd heal th
o1 gani 2. Prits st sy o LSt psgries b e o e s B4 Py e oo
VDATA sumar dnd Sy sdyeuicél 48t medical errors. LThé SckigtcaGthir MG 160 MEEDHTPNCAAY Hefl tHRQETYDING! illidmd as
previ ous] ‘Rovvn in Figures la and 1b. The dat abases 442 shown in Figure
6a incl u'aé e dat abases previ ously shown in Figure 2 and al so include

ot her dat abas Bﬂerﬁdﬂ&lﬂ Figae 9, Qi shipfmmmﬁli 292ailbfow be described. THE DSIBIls&rtﬁiat @faDan slectronic

i nt actios e ry. ratchet tabl raphi.c
s 26 2oLty SEp B Rl 5 tecis b8 ofh a8t SebEbome Sus dap R0 prpcaboet e 3
is a tabtompiRf zszegs&gahmurw Agert saead20," thells@pt compint prbaisest 1he seupte tseHmt Kon Quihplafekess,
nmuch i nf prrgtlon can be rev aledtoa at|

Ref er r i nffPYRAREY [its- Spntax arrars e identified é's“‘%irf&f & r/ﬂtﬂ g"vaﬁﬁpahwfemrg cqirested; the g

during t ipiRogboRids @dstxk 42¢1ﬁd @brR@3QRd dchipt from the souréeGbriniRlto €3 Gtor@ R thrimat) AMIENAE 2
descri bed. Based on i ;P gm user 460, records fromthe patient nedical
hi story H’&fyafﬂ'ﬁg‘:a Continuing at state 426, the g@p@g £33 augments the script for access to the various MDATA

P%/;;QJSQ 7 4alaB856s; shown in Figure 2, and the MDATA infrastructure or support system. The script compiler completes at a

Master Sympt[mé %.irr.t]

return state 428.

V. Script Execution Details
Overview



254 and other information available fromthe central NMDATA dat abases 442, a

MDS 296 is selected fromthe MS dat abase 300. Alternativel | f
t he di agnow0i98/03836i pt engine 190 is run on a patient's pers&ﬂﬂ%&’ﬁ%‘{ﬁer
| ocal user data storage 184 may bdlaccessed in place of the NMDATA

dat abases stored at a central |ocation. However, j t is nore

practical to kd&¥en & patiensaccessesitherMIATA sustersi18Q for g dizgnosis, thesystera mandges thie indtial dontact with
several r a t q |

Srvenar o SRR, 8t the Blienk, A6 e\l o sty the corRELUSHE B stars
di agnosi s theacripngngine \The sceigttenginaticadsghe MDS file and btqhatn obevpiapqdmremm doebycpne. CTob pffect

Cvai | bl o o ey B¢ G e 6°8 axfide ity th potpy A theond of ule ol oS o0 e

i nt er 6i ewengine to performT#pprowmaltprmmaj rlg_lome(und@tmn rdatybam |doann' filésologping itmnsession) aind/ eitinately
hi'story. oszuitsemssion b YRk S e S 4ata stornge 184, AL the

concl usi on of iRy sUMDE file t6 ﬁrivh [atscnpo Engin‘é teacheldutti aa rvadine lifderview isSdeserited Rerdiihlow. U Phe
o br ot or BRI e s it acess Bt as B LIRATTAtEB 1 Heaiagt IR Shepgntseponsess
and st or egpgl ﬁﬂnttrﬁﬁrt@ %WeﬂﬂhedeﬁEAndﬂMnﬁbmﬁg i?fteni h&nﬁcﬁ%huﬂﬂﬁﬁﬁmﬁi&hﬂn L orage

184. CI her repor ts 468 rated as cessar escri bed

| ater’® there are %y quaﬁgﬁaﬁgfa gd Prpgessing matho eﬁff‘é"jﬁé&% er’r&%} "r‘fﬂ?"ﬁﬂ@" -+ Bygtopeesy
direct| Y b, tahﬁclﬂﬁﬁbr the hHéasenﬁfMptbrﬁ aﬁtﬁﬁbsnbﬂﬁfs@:ﬁﬂ bé Sharfcm tm}éﬁﬁlﬁlt&rheit%es{idrl lof £2fdn
reporting to the ser at a la ferring

t o Fi gur eof7the grigfe The %H‘P'tel‘ﬂﬁ'e IhWé flo 'ﬂ‘?‘bt‘!&@ §‘"KSQF "F@P“%l‘“ﬂg‘@ thap g bﬁ'“@é‘?ﬁé‘f pRthodi ¢ h

t he NMDATA syst gpg M sisMs! i essence, 2 medtd%péNcﬁﬁpeﬂfl&%mJﬁQQnse? I RS r0p-8ANn BAILH M adhigh-2
start state 481 and noves to state 482 to identify an emnmergency S|tuat|on

A set of level st gf diseasesdgwe W 3siole %?‘%ﬁ?‘ﬁb‘“ﬁﬂ@éﬁ’%?@ sypatom, ¢tion dl‘éiie t 19 (pnules datp
the qger g@nereSk taUsfip Auired thattde SABY BB Cikverted,” ie., pres&itéd%%'s@rﬁedtlﬂ qhéiﬁ‘dﬂtshiahqg 1he
appropriate advice, such as calling 911, is provided the user. State 482
and subsebpient T8 @ thisgin the run-time “143-'4““’ Assiat eopiee firs gearhes 'BMB%‘E‘&P!E’F’&I"F‘W e RS filete
in Appl | C%uk fo reARRE 13Ge EHRIRelel althérQﬁ’e &ithe sunsﬁ@k m@%?%ﬁ@hzm Wemaﬁ% select
DI AGNOSTI D TREATMENT ADVI CE S S. Serial . 081176, 041.
process 480 nestsympion teask phopt: Ttwméheennme searches theswmynewém@@ﬁwted isemptomi twlecttthﬁeth
process Cﬁm}tfoﬁ'fﬁ% aékbd. Sﬁ@eﬁmé’ﬁo@eﬂﬁ@qu?ﬁ% ‘ﬁle%at’ieﬂema'iﬁ 'lh@%nswaxeuﬁdﬁﬁr the vaﬁﬁxs ighted
descri bed I'cant copendi ng appl i cation, the user B’ (11
pat i @At ohstSamdamats ﬂ‘amtﬂcﬁ’sb\*m"t ‘h@aﬂbﬁtal diaguosis Proryns\Resrof] leea$eéleﬁ'!9| mrt!laﬂmw tD penerate a
numbers, A‘fgk&‘sﬁ BheRbin ﬂszwﬁhlms crrpme%heq,fanehﬂmunému@@&.th%ﬁﬁ&sieOds may be
utili zed ?1 pat i ent i n properly, process 480

conti nues at aAsthamm&B- ‘ﬁbscwéﬂ*ﬁ'@)‘ﬁlm tawuweewem get aﬁaﬁemmmamwétstmalbks temp”
Pr oceedi ng, t t nl}/@%

dat abasesﬂ F?‘ijﬁ 'ﬁkez‘xf'ﬂﬁan s gﬁgﬁi%h&%e}' “Fde'g%%% @g‘??a‘épg -écegﬁﬁl &%damd The
process 4ﬂmem S TESponses thuahmld)n hqalthmofnlertba; isisehio walectithe dext disgase andssvwmé mcetmn THe
on-1i e 'mfﬁ“é“gﬂo%ﬁé%f gbl.y is perforned by the diagnostic script

engi ne process : wever, other ways of performng the on-line interview
may be utilize#, suéts mdwmwn&d@eaw being gensidered, to aid ingselectingothe pexhéjseasesscr i pt .
The user procegs 48¢ chPmsﬁtxﬁﬁu éxaﬂﬂmﬁ%ﬁrfsﬁmc‘a‘s‘ég

Referring now to Figure 8 I agnostic script engi ne process 490 w ||
be described. Begi niatiawsghe lémaﬁamemag dynamicaliy aitercthej@upstion $ixeam basddipn acspryifin patient’s
process 490 proceedg, kP Lat e 494 to performa script router function. The
script router . sel ects an appropriate DSQ script based on input
parad@ters such as: itallgwathed¥itATA systema intendle adripitant torepntioest latetiby stéringthe profile and
since the synptons s medi cal history, results
fromany other scri EE J'&ﬁdﬂta%ggrt@gh'l ct%mwestheoéﬁ current script

fam ly f rom a When alie sciiprengink beging, iitfis gieed iam on-liod patututaanpatscnpnué.sa MD$ 6). dbaigiag opkns
E&?b%g;}l&g@g'mﬂpgsta Eslheafccess tm?!teamﬂﬁ Tists of diseases, symptoms, and ques%%:s ﬁ a%? opens the patient
- 24- can be categorized into the follow ng classifications: an
anatom c systeminvol ved, a cause of the patient's problem e.qg.,

trauma or infection, an al phabetic |ist of chief conplaints, an ICD9

nunber for their conplaint, or a MDATA catal og nunber of their
chief conplaint. After the appropriate DSQ script has been sel ected,
process 490 continues at state 496 to retrieve the selected script

fromthe script database 300 (Figure 6b). At this tine, the diagnostic
script engine



5 process 490 invokes a DSQ list script engine 500 to utilize the DSQ

lists in performng the interviewwith the patient. The DSQ | i st
script en igr}?ozgs(%o will be further described in conjuncti orecurt$p7He@sres 9
and 11. The di agnostic,script engine process 490

post - processes the results of the DSQ script engine at state 502.

Var i ous rfon t i.e

St at oo AlERER ol ARCBERTS Mo Sy nf USR] or Vo' s, 7, AP bl ey
be perf dmmfdnatd m MD& figQigive the lintenviesv kyctirerting the snginesto de’gﬂ@éerww yepr tALithetepd bfcthe

di . .
ot e 8 £ st ol o pafi 7Rl i ok pial il ity s IRG” |
and the sessronblaedjummlydamma-mpdtnrsunsolrm;hn MBATAeyysten.ed to the patient andl or

hysi ci d r i
PIYSL L2 TR 956 00 o S B B o el 555
di ff er enshd ﬁlbmld Iuplg seD sf wmﬁtnmttowam diagmpsis V\H!;ssalgoﬂthm consists of 3 wiad Imprtialn imalgzat ind usligigy ce

of certaint i cI ud , e re ert agi nt
ook- up AL e sGvefond SRER ffiaesna oot Pt FRHB AR 008 T PO Grpufiite bt
previ ousbsrabisteps:r i bed |n Applicant's issued patent, U S. Patent No. 15
5,594,638, entitled UTERI ZED MEDI CAL DI AGNOSTI C  SYSTEM | NCLUDI NG
RE- ENTER FUNCTI oN'""ﬂN ¢ patint s o EXIBfOPF/| TY FACTORS." The next action

per {gr med by r ocepret4Risedse dq;pemiwnm the result type as determ ned at

a deci sion state 504. Vari ous xe result types will now be descri bed.
At state 506,°the iﬂ?ﬁé‘?fcfg'f'ﬂt'ﬁ"@ FFT} éfx process 490 refers the
patient to anot herse;sarmgm,gsnmt beprisentabgCt ed at state 494, as previ ously

described. At state ocess 490 generates appropriate nedical
di agnosi s or ‘advi c"é‘““ﬁ/ﬂ\?ﬂ%‘“‘[‘b" ﬁ"ﬁ??é‘?'ltéw PEOEESS "‘?Ffép“a’&w ce is distributed to
the 20 approprdp@attﬁhp%wm seTaked brOtfie respnstM | | be further described in
con'tsgnctl on with Fi qure . After the advice is distributed,

protess 490 ehds oRer ume%svg@saﬂrecesm of the symptom sat, At state 514,
process 490 perf orgm tRandR tHedatish®s Rt &FhMorlsS. The di agnostic script engine
studi es how a speci fic synptom changes or grows over tine in a

gi ven dil3iemaip '°°m&°"'§‘t‘°&t"&*"U‘fﬁ"’“‘p‘F’B’@é‘g%w'ﬂW"%i‘g prdign ’L"H'e” fs@ipg ¢ dagnosis, giving treatment

accunul ghke & W& eingithenaBiént toRhotheNichiptt he patient's records. At state 518,
process 490 forwards the patient to access a 25 medi cal information

| i br ar y Desesiptigneof the Seripk Exgoytion\ Bsawingssy st em  100. At state 520, process 490

schgful es a |RfeRing nnw to Flgure 68 @tnhr@hlp&hfﬁmaﬁft oPthSMBA TR syskerfor %@r%tm?‘ihe(]%daﬁﬂ script
tenporarily. Typica is occurs when a patient is not able to conplete

the ent iepeineJ89 I"’[ﬂt"“‘ﬂﬁ?%ﬁ’g'b“& Tuectiagugitic spRt spuiey 190 dntertases s MOATA S4pRard skstemifAG s

reached g d gat Gerdss ol hﬁzﬂin datatasa®4gdi AGRMUATE syStem lasdito have input andﬂiﬂﬁhtrk@pahfﬁfes inhﬁ
capabi lity of provi | i st of diseases that have the nobst wei ght

decr eas .twanw@wnges@rthwﬂtsamﬂrﬂr“w fibp MDATA suppory spstem 44D |"’é‘H‘l°‘ the ﬁmsemhshawn in Fighs
situati cznmnﬁtng %%ﬁ fpﬁg%s 2100 e RYINFBESpreted 200 urluclhesmﬁgmlpmﬁs R %%mﬁ%&heon

to allow a | ength time to pass and see di agnosi.s coul

r ea®hed MRATA sypparicsystery A0 arerpiesesses_torperdgrmingiaput and oytagt Hésdcwﬂb@ej n'lmcmﬁﬂhtt%mwms
copendi nga, QMehtﬂﬁF af#3tidhS hds dubiChs’ ammﬁﬂaﬁ%mmoﬂmms@pﬁM)mm 440
TREATMENT ADVI CE STEM" At state rocess 490 requests the
pati ent utiigestthe, commpnicetion Hetwprk 10 arevioysly f'tswwrfyurwatawb‘hsy@e databagnf4e. showyde Bigure
teSts MRy include the datdbh¥ed pHeVibushChbwrSiX ﬂmra@@ws% rm'anudalnmaﬁsasml ds (3f huRsidRedses 58,

Figure 2) or |laboratory tests (260, Figure 2). At state 52
VO 98/ 0 $and drug interactions, human anatomy, a regulatory ratchet table, and a geographic dlstnbutmn of frequency of

PCT40USO GisdaRfd2 The regulatory ratchet table is a tabls of regulatory and lepal "rules” that let the system know how much
- 25- process 490 forwards any urgent results to a health care

provi derinfgr@gtion pagee rexealed tock AatAt. Pr ocess 490 ends at the end state
512. | S
advi ce funct |R(§fr$m'gﬁlgw " f‘Fﬁ n@\r/\}rhﬁaﬁ ergscﬁh Eg%& ggh‘ uﬁnﬁﬁgq 'dr?rfnﬁ {hp%&'ﬂlnﬁﬂg F‘ gdpﬁmor

st at e 5Bgript énginewill oew Beldrsopbedc Basethontinputsirant user35Q rmrésrfeprnrthet tratient wedisblthistoof databese

various |lists are collated due to one or 5 nore di seases or di agnoses
reaching threshold. Proceeding to state 515, function 510 checks the
treatnent table for the appropriate and current treatnent for the

di agnoses nade by the system Proceeding to state 517, function 510
determ nes who should be the recipient of the diagnosis or advice. This is
partially acconplished by consulting a _ regul atory ratchet table
519. The requlatory ratchet table determ nes the type of information that
can be told to the



pati ent depending on various factors, such as what country the patient

lives in. As a result of consulting the regulatory 10 ratchet table
519, advi aRo@knde3di agnosi s is communicated to the patient 1RCT/HS$THYEASci an
444, a managed care organi zation 486 or other entity 521 that

| egal |y may-have access or has a need to know t he medi cal information.
There 254 and atherriatoimatiorf ayilatdet fromthe beatral (MDATA disebassh 8422 d MUISt 296 tishwlegred frogrthe BIDSI
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Ref erri ng “Eaé)aﬁ“!j?}r‘é“ quicklg °5§% L HP FY5teme ‘Wa S b)r ocess 500 will now be

descri bed. BegiThaMDg 208 isanadd diikbiésfortng diagnostic scriptDeR(ine 190 SwHith PereuFts tﬁ@&nm ARRRWS
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initiali Z(ﬁﬁtoghﬁtaﬁﬁml dr 6 fhe Wkl bde? Butls Adrage184.S Y (hD LonBiENEh Bthe ERRERstrlph) Qr if pitional
tenporarily Figure 10, process 500 initializes the synptomtenp
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et er m nod 18 oL Sarksoted srsiUERGIE She' ol RN 1, ey o, PO st
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glc.?‘.? SIWS i%ﬁ:gess the MDATA metical d%a?e%lﬂ%gé%?and the system files and software. Proceeding to process 490, .
- 26- an on-line iatervisw auitb tipdiser isrceddeates. (Thecondine intewiew prefecablylis féréprmipd by the diagbstia script
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dat stat’ ete at a return
548. or executing a script. ThefeeprocessdfBd campletes Ftiaguldestal()QBZa port ion of the lists
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The diseases in the nmaster disease |list are copied to a disease tenp |ist

550. At the appropriate tinme during operation of the DSQ |i st
scri pt engi ne 500, synptons fromthe nmaster synptom|list 326 of the current
di sease are 10 selectively copied to the synptomtenp list 552, as will

be described in conjunction with Figure 12. As synptons are

asserted during the patient interview, synptom weights andlor question

wei ghts for the synptons will be added to the score for the current
di sease in the disease tenp list 550. Wen a score for a particular disease
reaches a ruled-in

n~-



threshold, the disease is noved to the ruled-in disease |ist 554.

Alternatively, if the score for the current disease reaches t he
rul ed- outydbsease threshold, the disease is nmoved to the recedisouizons sease
list 556. Asserted synptons, ruled-in 13 di seases, rul ed-out di seases,

and di seases neither ruled-in nor ruled-out may all be stored in the
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consi deration should be selected Advancing to state' 594, script engine
process 500 then executes the current flow node. Proceeding to state 598,
scri pt engi ne process 500 presents the question part of the flow
node to the user. Every question preferably consists of a set of

i nformation text, instruction 15 text, and a question. To present the
gquestion, the script first outputs the information text to the patient,
then the instruction text, and finally the question text. The
guestion text indicates to the patient that a response is expected at

the present tine.




Continuing at a handl e response process 598, the script engine processes

the response fromthe user. Process 598 will be further described
i N conj uncioygioskien Figure 13. The flow node preferably is oPETHUSITRPEe
types: synmptom 20 question, or progrZm Script engine process 500

determ nes the flow node type at a decision state 600. If the node

type i s coess A8hforyvards moigureen ressits tp @ thealth garm erovierferdmmediatg Action, Bracessf9Q eads at thoepd

(questi org;{é)@ﬂ_ 0) to execute the next flow node. However, if the

fl ow node type is of the synptomtype, process 500 proceeds to state 602 to
update the Referring $o, Figureciin me#ﬁnumﬂaa@szor(amlquweﬂoué 0, wilh povebe dessritiet cBegianingiat 2d
response romt
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closer t Cbaﬁzhﬁdeﬁﬂnmmﬁ Yhriogs fﬁthtfre sdth byhShat country the patient lives in. As Errﬁﬁﬁﬂ @énS@ting ehe fequlatory
function 604, the scrjpt ne. process. 500 p rfar [ esponse
proclbsi reched 'qh'ﬁrﬁ’f’re?d“g‘pﬁa‘l laggpyis’ is "“"E"H‘@'“a‘@f’n’ﬁt‘ Eg’ aRhysisin @faﬁﬁ?ﬂéé cyt
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rel ati onshi ps, g GQ r*bat | onseryeg nd, ot her }S‘I m Iar tyﬁ)es of
rel ati ondhpr. mfmf“‘“éi’&hﬁ?" Sfiar q'g'v patp @ F“J'@"’\fﬁ‘f’ﬂew'w theppatignts ghysician.  Far
a wei ght @dmpiéSwifst 8 lled meanaebdmt rhiy @henuohutagaamnpam’s sﬂat.d.u Mfewmodmgﬁo.sxs'anﬁh &, after
wei ght of 58 m ght be subtracted fro

appendi cith @uenuqq\gqu #ipd the auestings, dhe sgores é‘t‘ PH)Pfs‘Pﬁ %?’Wﬁ‘é’sﬁr‘é’\ﬁ"dﬂ'ﬁd This i ooy, belpdyl
'Pg_l_f%glg g?g%ﬂoagxﬂy's}%ﬁ h el regafa@rydBrchet taf:le 5.19 utll-:zes mformatmn%nl&ffe/ iP 2 3Btient’s record, such as the
. 28. patient's zip(ceRe K tpleghont ¥R TR HBYHRIIcations t er the post-response
processi Nng haspaRARE tCryiR! € iR BS sdift dfind Péces rsm rm néW mﬁsuﬁbe‘éoeegmmng at a start state
proceeds to the update disease |ists process At process 606, the

script erfgd ke Rigsawst5AQ progpads 40 Hte $37 19 afms the %e@%ts“é’s“ st fie| passeq ‘arﬁ‘ﬂ’vlt?%"dasmb'%@mf
on the Ulaﬁ’@rﬁeﬁm%mmamﬁxs sszpprdmles%tsmﬁﬁaanﬁme ednap Wtz BD grﬂu'sﬂﬁr énEineO 'RefEMJIgQQﬂp@Hﬁly
di seases date di sease rocess 606 will be further
desctl bedo flqu;tpn prasess 509 nnnlegs(]thFFygmo@ tqnp llst 552 te be cleared and mmahzes Abe dispase temp list 550
conpl et Q&‘tgﬂé alpﬁfcmeeﬁsias@pﬁ 1hestﬁ’ﬁﬁr &iﬂe&?‘ﬁﬁ@li ”ﬁythi?‘imﬁt Urdeeks 500 QfectE thefl 112 lseases to
t her eby reduci ng ngt di sease tenp list 550 (Figure
10) . Howde emcessiﬂﬂ af@llhﬂn eﬂectsn@vmm be ﬁ”ﬁ'l*ﬁdé‘sﬁb#'ﬂ“ér Ta, gpterming) thacaresence or3psereh of the
has not ﬁﬁﬁﬁi‘m in the panent pﬁ?egmicnﬁnnﬁs G'(‘ s?ﬁé‘ﬁﬁ b Seld?Cthe fu‘?lnﬂﬁé(sﬁﬁ df rtlﬁrﬂcﬁnﬂ?ﬁn (i %ﬁ?ne
tenmp list 8, an upda di sease

updat ed sythpmmtt éhqgaw Eitat P@FPQ? 5PQ psks %weitnfeof ikepptient; Mﬂwnwataﬂ%we@m SHQ;recewes
Syrrpisoms ﬂteoﬂ’angﬁ ﬁﬁ%ﬁ%@ anJVQ'MﬂkE' $br ttﬂre?tpl £6f t%élpt@sponse according 1% tliﬁtaﬁte@ mstmﬁ theS;ﬁ{téan
engi ne process et erm nes ere are nore synptons in the synptom
tenp | i stresB®se if esed theroto upate the DI temndlists ayFtated4%. I f so, the script engine
process 500 SE}JﬂE?ﬂﬁg folACe iR BYaf B4 Vphobbsd 610 dlzt@rfnﬁﬁ‘s":ﬂta di¥ghoSibra tBAMECh? B sﬂgﬁﬂg bbb
val ue, associate It at state 612 and then proceeds to state

( Synpt omréagheh It 'labnné-eﬂf@e’ﬁ 5@Cherocaeds & stase 546 1o iplgcheither the next question ip; the, eufyens wymstomm
However, g fs aﬁ fhe ﬁtﬁstﬁﬁﬁnﬂﬁe Eﬂﬁ’&“ &h\ﬂ@lﬁ have Uﬁms?ﬂ% 'pr'aﬁhhﬁ the YeFPLyRTorh B The birred dée??e
as determ'n I'sion state script engine process 500
pr oc¥eds Ift tba aqeemmm lbeowﬁem éts%?“c bave pagh P@Fﬁ PGFSS%@QE!“WQSdPn"IEHE“CﬂBSGaS@ asks !he
temp lis

Sor pt. o aebesar for gt igase, PiER 366 i el B8 Gh S8 e o B e sl
for the ceachedatdiagnpsis ptachlesedeﬂ'rpwr requpsty the mptrtmte adjograed.n¢ nhe ptripeemgineistenvipe tetthe
500 nove ' :
i scase. HPY e Termhbted dBEES uk3RE: nidurer by rssheg s Bt i o3 siprosy
is enpty, the script engine process 500 proceeds to a decision
state 618 to determne the type of result of the script. At state 620, one
of the possible results is that one or nore di seases have been
ruled in or have been ruled out. At state 622, another type of 20

result is that the script engine has determ ned to reference another script
or another service. The script engine process 500 conpl etes at a
return state 624 and returns to the diagnostic process 490 (Figure 8a).
Referring to Figure 12, the sel ect synptom process 588, referenced in
Figure 11, will now be descri bed.



Beginning at a start state 640, the select synptom process 588 proceeds to
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either state 706 or 712, process 598 returns at return state 708 to the DSQ
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al | ows 508sbmpfetesiaya etukrosymé 634 amAtuSis to the diagnostic process 490 (Figure 8a). can be used as

a callable functi an.f ro%ﬁéan h- based scri ‘g‘)ts; 25 ] ] IS
conput er pl a@jel’eérr'"ﬂ}? BEH e SeEHFYPRIPT ARtpss PBYqeefseenead in; Figure 11, will now be described.
al | ows Beginiingtasa start kxete 1600, ehecselet Syyhplom PracdsEE88 GrobdddsQo i 842 ﬂ%ﬁﬁ@helﬁf%%@gﬁ t

IrDeCTI'} 6%;%2&%@2% p‘?&&tﬂﬁ{ t% sitaa?et dﬁ,l M segtl:tasggp?osmebmcess 588 accesses the currentvggaase in the s@ipt
APZENDI mraster disease fist 324 (Figure 10). Advancing to state 546, process 588 identifies the next symptom of the current
disease. Continuing at a decision state 648, process 588 determines if the symptom's question flow has previously been -
executed for this patient. For example, the symptom may have been determined in anather disease or even in another
script for this patient. I the question flow has not been previously executed, process 588 proceeds to state 650 and -
adds the symptom to the symptom temp fist. After adding the symptom to the symptom temp list, or if the symptom's
30 question flow ﬁas been previously executed, process 588 maves to a decision state 652, At decision state 652, process

588 determines if there are more symptoms for the current disease. If so, process 588 moves back to state 646 to

identify the next symptom of the current disaase.
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s mal ai sedecision state 654ND degermine if the symptomp_qmqjst gg is emm lfflhlp,@elect smum@mcess 588 moves

"Fal ci pa{u%@té\/@dﬁ% 'dé?ete the nuirarg disease from-thé ﬁlﬁ&b ?eﬁw llst 550 This would hgﬁ& for exaanle. if ali the

s_letharg
s Chl N ssymptoms for the diseass haipen prewpusly considered &t am eﬁﬁhﬂ fimegn this or another script. - inOWs situation,

s_cf t?\aaﬁlect symptom pracess Eéggaturns at state 658 will ?nﬂ?@l@ﬁ[ : ng)r lgftummg ‘i&’ﬁ"""é‘gﬂ% 654, if the

s_2 bout Sselithsgmptom prades 588 determines that the bpterd temp tiftds not emiRy @xecution continues at state 660
wherein the symptom temp list is sorted by the absolute value of the weight. Proceeding to state 662, process 588
selects the symptom with the largest absolute value of the weight. The select symptom process 588 returns at state
664 to process 500 (Figure 11) with the sslected symptom.

10 Referring to Figure 13, the handle response process 588, referenced in Fsgure 11, will now be described.
Beginning at a start state 630, process 538 proceeds to state 692 to check the validity of 2 user response.- Proceeding
to a decision state 634, process 538 determines if the response is valid. If the response is not valid, process 598
proceeds to state 636 to repeat the output of the question text to the user and then moves back to state 632 to check
the validity of the user response. A check for a time-out situation occurs during the handle response process 598. The
15 time-out is evaluated to see if it could mean a possible loss of consciousness or a change in mental status. If so, a
mental status subroutine could be invoked or emergency medical personnel may be called, for example.
If the response is determined to be valid at the decision state 694, process 538 proceeds to a decision state
698 to determine the type of node currently being processed by the DSQ script engine 500. If the node type is 2
symptom node, process 598 proceeds to state 700 to select the symptom valug associated with the current flow node.
20 A symptom node returns the symptom as the answer to the complex guestion. The symptom value is then returned at
state 702 to the symptom script engine process 500 {Figure 11). If the node type is a question node, process 598
proceeds to state 704 to convert the response to a path digit. Advancing to state 706, process 538 appends the path
digit to the current flow node path name. State 704 and 706 are used to identify the next question node to be
executed. Returning to decision state 698, it the node type is determined to be a program node, process 598 proceeds
25 to state 710. At state 710, process 598 executes the program indicated by the current node and gets a return digit.
Continuing at state 712, process 538 appends the return digit to the current flow node path name. State 710 and 712
are used to identify the next question node to be executed. The program executed at state 710 may be a sub-script
or other function or subroutine needed to elicit additional medical information from the patient. At the completion of
gither state 706 or 712, process 598 returns at return state 708 to the DSQ script engine process 500 (Figure 11).
a0 Referring to Figure 14, the update diseasa lists process 606, referred to in Figure 11, will now be described.
Beginning at a start state 730, process 606 proceeds to state 732 to access the disease temp kist 550 {Figure 10).
Continuing at a decision state 734, process 605 determines if there are more diseases in the disease temp list 550.

If not, pracess 606 returns at a return state 736 to the DSQ script engine process 500 (Figure 11). Howevar, if there
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450 11). If so, process 606 moves to state 742 and adds the weight of the symptom just answered or the post-respense
5 progess symptom to the score of the current disease. Proceeding to a decision state 744, process 606 determines if
there are additional symptoms having weights that need to be added to the current disease score. This typically would
happen if there are multiple post-response process symptoms. I so, process 606 moves back to state 742 1o add the
weight of these additional symptoms to the disease score. If there are no more symptoms that need to be pracessed,

as determined at state 744, process 608 proceeds to a decision state 746. '

10 At decision state 746, process 606 determines if the disease score has reached or passed the ruled-in threshold.
The ruled-in threshold preferably has a vaiue of 1,000, but other ruled-in threshold scores could be utifized. If so, pracess
606 proceeds to state 748 to add the current disease to the ruled-in disease list 554 (Figure 10). Movir;g to state 750,
process 606 deletss the current disease from the disease temp list 550 (Figure 10) and then moves back to decision
state 734 to determine if there are more diseases in the temp fist 550,

15 Returning to decision state 746, if the score has been determined to not reach or pass the ruled-in threshold,
process 606 proceeds to a decision state 7b2. At decision state 752, process 606 determines if the disease score has
passed or has reached the ruled-out threshold. If so, process 606 moves to state 754 to add the current disease to the
ruled-out disease list 556 (Figure 10). Advancing to state 750, process 606 deletes the disease from the diseass tamp
list 550 and moves back to decision state 734 to check for additional diseases in the disease temp list 550.

20 Returning ta decision state 752, if the disease score is not less than or equal to the ruled-out threshold, process
606 moves back to decision state 734 to check for additional diseases in the temp list 550. Returning to decision state
740, if the current disease does not contain the symptom just answered or any of its post-response processed symptoms,
pmcess' 606 moves back to decision state 734 to check for additional diseases in the temp list 550.

The use of the ruled-in threshold and the ruled out threshold has certain implications as follows:
25 . the weight of a symptom can be given as a pasitive or negative number;

two running scores are kept for each disease: one positive and one nepative;

positive weights are added to the pesitive score and negative weights to the negative score;

weights are not subtracted;

two threshold are used, a positive one {e.g. 1000 or 10000} to rule diseases in and a negative one {e.g. -1000
30 or -1D600 to rule diseases out;

when the positive score reaches or exceeds the positive threshold, the disease is ruled-in;

whan the negative score reaches or exceeds the negative threshold, the disease is ruled-out;



S_pnot est 5 S_pnegative -700 s pfalcip

-700 S_pvi vax 700 25 s poval e - 700

s_pmal ar WO 98/02836700 VO 98/ 02836 PCT/USS7/12025 5 4
PCT/ US97/ 12025 S_pm xed - 700 dquartan "084.2"
"Quartan Maiary ay; ither-thieShaIR b it is lePt in an * b B Tof

100 'is thé?%er reaches nei ool f the end of the %ﬂag At is left in an unﬁeci’dﬁzg%‘ oP liiSeases,
s nochills whichc&rﬂ@_stnred in the patient medipabhistory. 200 10 s_nosweat s
_Slgg outs 72 Re?sﬂing&gﬁidﬂgrﬁeh altematigtpgnhudimem for genar§iag ﬁ;dﬁngic@% g@ﬁgnos]sotging branch-

based scripts will now be described. Bsginning at a start state 782, the branch-based script process 780 proceeds to
5 state 784 to open a branch-based medical diagnostic script file. Proceeding to state 786, process 780 sats up the
patient data from either current and/or previous sessions with the patient. Script process 780 proceeds to state 788
and starts at a first question in the script. Advanting to state 790, script process 780 presents the current guestion
to the user. Continuing at state 782, script process 780 waits for a valid user response. Moving to state 794, script
process 780 records the user response. At state 786, script process 780 goes to the node corresponding with the user
10 response. Continuing at a decision state 788, script process 780 determines if the next node is an exit node. If nat,
process 780 continues at state 790 and presents the next question to the user. The script process 780 loops on states
790 through 788 according to the sequence of the predetermined script nodes until an exit node i reached. When the
exit node is reached, script process 780 moves to a decision state 800 to determine the type of result of the script.
The branch-based script 780 may return a diagnosis at a return state 802, advice at a return state B04, or a reference
15 to another script at a return state BOG.

VI. Advantages of List-Based Processing
The List-Based Processing system provides advantages of speed, precision and completeness over other methods

of medical diagnoses. Specifically, the List-Based Processing approach:
organizes medical knowledge into lists that athers can process;

20 _ presents diagnosis in a way that can be checked for correctness and completeness;
generates better scripts than humans can write using branch-based scripts;
simplifias updating scripts as medical knowledge changes;
allows testing by automated means;
tan be used as a callable function from branch-based scripts;

25 is computer platform-, medium-, and language-independent;
allows scripts to be more easily translated into other human languages;

reflects the way doctors actually diagnose.



s _3bouts 72 450 15 S_pnot est 5 S_pnegative

-700 s pfalcip -700 S_pvi vax -700
S_poval ewg9gm2s3¢ - 700 20 s pmal ar 700 pPCT/USS7ARO28 €d
-700 d ovale "084.3" "Ovale M&aria" s_ tropics

200 25 " s_lethargic 100 s_fever 200

WO 98/ 02836 APPENDIX PCT/ US97/ 12025
- 35- s chills  gxempLARP8S0 LST-BASED SCRIPT NOChi | |'S -100
S sweats 200 S nosweat s - 100 5 S

cfsi norder This listiggoshows a more extensive y_mplegqﬁgq A5 fileghat cqpeins lists used as the starting point for
List-Based Processing. The list is intended only 1o show formats and relationships. |t may not convey correct or

5 complete medical information. The chief complaint for this exemplary script is “malaise”.

* MALARIA.TXT

DEF H
10 h_format 5
h_complaint s_malaise

END H

DEF D

15 d_falc "084.0" "Falciparum Malaria"

s_tropics 200
s_lethargic 100
s_fever 200
s_chills 200
20 s_nochills -100
5_sweats 200
s_nosweats -1060
s_cfsinorder 200

s_cfsnotinorder 100
25 s_2bouts_other 250

s_3bouts_other 250



s 2bouts ot her 250

s_3bouts ot her 350 S pnot est

5 10 “Enﬁﬂg ative -700 s _pfalcip -700
S pvivax 3600 s poval e 700 PCT/ESPWRD2SY
-700 15 s pmi xed - 700 3% d nixed "084.5" "M xed
ZBLZLL?" ;_Pnocékﬁgopics Ss chiﬁ?g ZOBEtharglC S nocﬁ??lszo
élggsinorders—ﬁhéa%ﬁﬂié _700328?sn0tinorde?_niggeats S0 =S
s_pfalcip 700
s_pvivax -700
5 s_povale -700
s_pmalar -700
s_pmixed ~-700
d_vivax "084.1" "Vivax Malaria" )
10 s_tropics 200
s_lethargic 100
s_fever 200
s_chills 200
s_nochills -100
15 S_sweats 200
S_nosweats -100
s_cfsinorder 200
's_cfsnotinorder 100
s_2bouts_48 350
20 s_3bouts_48 450
S_pnotest 5
S_pnegative -700
s_pfalcip -700
s_pvivax 700
25 s_povale -700
-700

s _pmalar



WD 98/ 02836 - 36- PCT/ US97/ 12025
s_| bout 23days 200 s 1lbout other 200 s_2bouts
ot her 20D 98/02836 s 3bouts ot her 300 5 spnot esﬁcwuswnzozs 5
S_pnegative -700 s_pfal ci3g -700 S_pvivax
- 700 " s poval e -700 10 s_pmal ar - 700
s_pmi xed &_pmixed7(QQ =700 dunspec "1084.6" "Mal aria, unspec"
s tropics 200 15 s lethargic 100 s fever
200 s chills 200 s _nochills - 100 _
S_sweats 200 20 snosweat s - 100 s_cfsinorder
200  d_guargapf sfip84 ndt dQuarten Malaria®
s_tropics 200
5 s_lethargic 100
s_fever 200
s_chills 200
s_nochills -100
S_sweats 200
10 s_nosweats -100
s_cfsinorder 200

s_cfsnotinorder 100

s_2bouts_72 350
s_3bouts_72 450
15 s_pnotest 5
s_pnegative -700
s_pfalcip -700
E_pvivax -700
s_povale -700
20 s_pmalar 700
s_pmixed -700

d_ovale "084.3" "Ovale Malaria"
s_tropics 200
25 s_lethargic 100

s_fever 200



S pnot est 100 25 d notrmal "-" "Not Malaria" S
nof ever 100 WO 98/ 02836 37
PCT/ US97/ 12¥9 38102836 nochills 300 S_ POSIVESA 2025
300 s_nocfs B 700 s_cfsnotinorder 300 5
“00 - e °hll*%88a| e 20 556" Pl e 10
gpm xed S npchl;GLQg i1l feeli Eg" 15 DEE_St ropi cs s m a:‘ freopi CS
"recently i %_EBQBESSH 200
| s_nosweats -100
5 s_cfsinorder 200
s_cfsnotinorder 100
s_2bouts_other 250
5_3bouts_other 350
sS_pnotest 5
10 s_pnegative -700
s_pfalcip -700
s_pvivax -700
s_povale 700
s_pmalar -700
15 s_pmixed -700
d_mixed "0B4.5" "Mixed Malaria"
's_tropics 200
s_lethargic 100
20 s_fever 200
s_chills 200
s_nochills ~100
s_sweats 200
S_nosweats -100
25 s_cfsinorder 200
s_cfsnotinorder 100



s_nottropics ftropics "not recently in tropics"
s _lethargic flethargic "has been tired/lethargic" S
not | et har v ogroZghet hargic  "not tired/l ethargic” PCt/B¥Si12025
ffever " has fever" 20 s nof3bver fever "has no
fever™ ills fchills "has chills"
s_nochills 5= 1bout FEHFYFS 200 “has no chills" s sweat s
f sweats as sweating" S_nosweat s f sweats "has
no sweati ng- 1%" —otheg 73Q0 f cfs "did not have CFS"
s cfsinorder f hf "had CFS' WD 98/ 02836
PCT/ US97/ 12‘92%’““ other 200 . 38.
s_cfsnotinord fcfs "had CFS, but not in order”
s _pnot est s_3 °“t5$-EF)é§‘E 300 "not tested for Pl asnodia”
r]_;ega _ ptest "plasmt est negatl ve" s_pfalcip
ptest s——pn°f:§§{‘+ for P. falciparunf 5 _ pvi vax f ptest
test+ for P. vivax" s poval e f_ pt est "test+ for P.
oval e" S—Pneggtiﬂ’rﬁl ar =700 f ptest "test+ for P. malariae"
s_pm xed f pte "test+ for m xed Pl asnodi a"
s_pfalcip -700 :
8_pvivax -700
s_povale -700 i
10 5_pmalar -700
s_pmixed 700
d_unspec "084.6" "Malaria, unspec”
B_tropics 200
15 s_lethargic 100
s_fever 200
s_chills 200
s _nochills -100
s_sweats 200
20 s_nosweats -100
s_cfsinorder 200

s_cfsnotinorder 100

s_pnotest 100

25 d_notmal "-"

s_nofever 100

"Not Malaria*®



s_1bout ot her
f cfRCT/US97/12025' o

s_1bout _1day fcfs "1 CFS bout lasting 1 day", 10
fcfs "1 CFS bout lasting 2-3 days"
"1 cfs bouw98/02836 dur ati on” _%gOUt s_48
CFS bouts, 48h apart" S _2bouts fcfs
bout s, 72h apaL bout sot her fcfs
1
unknown i nt érva bl ﬁ% _3bouts_48 fcfs
every 48 hourspsweats uts_72 fcfs
every 72 hoti+s _3bout sot her fcfs _
unk |ntervaL nocf END S 2060 DEF | s nochills
shocfs ~nof ever s_nocfs
nosweat s nocfs s_chills s fever
fsnotinorder 308— —
s cfs 25 BNDP™° - WO 98/ 02836
PCT/gSQ?/lZQEgnegative DEGob f tropics
s_pfalcip -600
s_pvivax -600
s_povale -600
s_pmalar -600
10 s_pmixed -600
END D
DEF S
s_malaise 0 "general ill feeling"

15 s_tropics f_tropics "recently in tropics*
s_nottropies f _tropics "not recently in tropics®
s_lethargic f_lethargic "has been tired/lethargic"
's_notlethargic f _lethargic *not tired/lethargic"
s_fever £_fever "has fever"

20 s_nofever £ _fever "has no fever"
s_chills f_chills "has chills®
s_nochills £ _chills "has no chills"”
s_sweats f_sweats "has sweating"
s_nosweats f_sweats “has no sweating"

25 s_nocfs f_cfs "did not have CFS"
s_cfsinorder £ _cfs "had CFs*®

s_1bout _23days

fcfs

"2 CFS
"2 CFS bouts;
"3+ CFS bouts

"3+ CFS bouts

" 3+ CFS bouts of

s sweats



"1" q _tropics "11" s tropics 5 "12" s nottropics

f lethargic "a" q_lethargic "11" slethargic
roer WOAOLS 10, T8 g 1
"11" s chills "12" s nochills f_sweats "1
g_sweats =@fsnotihprders fyeds s "hadl@¥s, dmaswestsn order cfs
"1 g_cfs "2t s nocfs 25 "11t g_ cfsorder
"112" ss_mofotestti nor der f_ptest "not tested for Plasmodia"
s_pnegative f_ptest "plasm test negative"
s_pfalcip f_ptest "test+ for P. falciparum"
5 s_pvivax f_ptest “test+ for P. wvivax"
s_povale f_ptest "test+ for P. ovale®
s_pmalar f_ptest "test+ for P. malariae"”
s_pmixed f ptest "test+ for mixed Plasmodia"
s_lbout_lday f cfs "1 CFS bout lasting 1 day" -
10 s_lbout_23days f_cfs "1 CFS bout lasting 2-3 days"
s_lbout_other f_cfs "1l cfs bout of unk duration®
s_2bouts_48 £f_cfs "2 CFS bouts, 48h apart"
s_2bouts_72 f_cfs "2 CFS bouts, 72h apart"
5_2bouts_other f _cfs "2 CFS bouts; unknown interval®"
15 s_3bouts_48 f_cfs "3+ CFS bouts every 48 hours"
s_3bouts_72 f_cfs "3+ CFS bouts every 72 hours"
§_3bouts_other f_cfs "3+ CFS bouts of unk intervaln
END 8
20 DEF 1
s_nochills s_nocfs
s_nofever s_nocfs
s_nosWeats s_nocfs

s_chills s_fever s_sweats s _cfs

25 END I



- 40- PCT/ US97/ 12025

WD 98/ 02836
111 g_cfsbouts "1110" s_ nocfs "1111" g_dl bout
"11111" s WO989E836day 5 "11112" g about _23days PCT/US97/12005 3"
s_1lbout ot her "1112" g_d2bout S "11121" s _2bouts 48
"11122" ggpbeuts 72 10 "11123" s_2bouts other "1113"
q_d3bout s "11131" s_3bouts_ 48 "11132" s_ 3bouts 72
"11133" ¢_gbepisesother 15 f ptest "1 g ptest "2
S_pnotest "11" g_pf ound "110" s_pnegative

: nyw g_tropics

"11" s_tropics
5 "12" s _nottropics

f_lethargic
nan g_lethargic
"11" s_lethargic
"12" s notlethargic
10 f_fever
nin g_fever
*11"* s_fever
"12* s_nofever
f chills
15 niw g_chills
"11l" s_chills

"12" s nochills

f sweats
i A g_sweats
20 "11" s_sweats

"12" e_nosweats

f cfs
wyn g_cfs
izt s_nocfs
25 wiin q_cfsorder

112" s_cfsnotinorder



20 "111" s_ pfalcip "112" s pvivax "113" s_poval e
"114" s _pmal ar "115" s _pm xed 25 END F

VHAT | S Chwic 828586 1. A conput eri zpgrfkegiesl | C
met hod, conprising the steps of: -40- providing to a
conputer a list of diseases, each disease associated with a list of

synpt oms, amd?® q_cfsbouts each synptom associated with a |ist of
questions, wherein the synptons and the questions may be 5

different fdfi8ach %I-i-%%"aése; repetitively asking
questions from sel ect ones of the question lists to elicit responses, the
responses establ | sh‘hfgl tons, each established synptomcontributing a

wei ght to gn accunmul ated total wei ght for a disease;

adj usting t h&*of derS-eP B MY questi ons fromthe sel ected question lists to
proyide a guestion flow 1 unique to a patient's nedi cal

condi ti on; %HH’ s_ﬁ)out_g3days det er mi ni ng whet her the

accunul ated total weight for a disease reaches or passes a threshold so
as to decl att*H ui as'g;}ggqug:__other 2. The method defi ned
in daim 1. wherein the synptomis established based on the presence or
absence of Hﬂazor Foe PSR Er synptons. 15 3. The

met hod defjned in Caim 1, wherein the presence of a selected set of
synpt ons adbkt2t E_2bouts_48

"11122" s_2bouts_72

10 "11123" s_2bouts_other
"1113* g_d3bouts
"11131" s_3bouts_48
"11132" s_3bouts_72
¥11133" s_3bouts_other

15 f ptest

wqn q_ptest
"ia s_pnotest
"iin q_pfound

"110" s_pnegative
20 "11l1" s_pfalcip
"112" s_pvivax
"113" s_povale
"114" s5_pmalar
"115" s_pmixed

25 END F



addi tional weight to the accunul ated total weight of at |east one of the

di seases. 4, The nethod defined in Claim_1

wherein aYQAEIA¢at a first selected ti4me of the diagnosti FCI/US97/12025
process is weighted differently than the synptomat a second selected tine
of the pPREd:sS. 5. The met hod defined in Caimi1,
wherein the weight of a synptomreported at a first severity is 20

'di ff erent qikweRies WePgﬁLQEFOP#FéS sy## omtLkpest ed #_kmosecond severity.

6. The nethod defined in Claim 1, wherein a selected set of synptons
occurring dntethazsdic |°e§_qlethar91%di?encé_b}f%$ ti me_Jk8eds a different
accunul ated weight to the total weight than the accunul ation of the

i ndi vi dualg_fever welPghrafever he sdélect &dkges of $yMprons not occurring in
t he specified sequence. 7. The net hod defined in
daif 1, wherhdilisa sequengehbllan oddet brkeesling ¢lkaosel ected set of 25
syrrptom; |l ends a different weight to the total weight than the accunul at ed
i ndi vi duala\esiegitss of Ot hedse®atet ed 12 t_kyesnpt ofskibone.

8. The nethod defined in Claiml, wherein the disease is ruled-in for
further diagfsstic infurrgchaised 12 t_kyes he atchmol ated total weight.
9. The nmethod defined in daiml1, wherein the disease is rul ed-out
for further afisegdesti @ t_nmﬁsrgrd%cseGZSO t_kyeson t hé_&oounul ated tot al

wei ght . 10. The method defined in Caimi1l,
wher ei n questtiesits f or 0df s@tess deendd ur gekyesar e askkdobefore -
questions for non-urgent diseases. 11. The net hod
def ihed i m_@fpumd 1, Chddi@ifenaﬁwl%?drﬁprtL@ngetdlefadtCep_ fvdeier t_maigt_mix
whet her the accunul ated total weight for a disease is less than a
rul e-out tducEshorgssol ak qef sitqutisnalf@23 fhduwins e drakpersi $_ktws t_k3plus
12. The nmethod defined in Caim8, wherein a degree of certainty of

ruling-inalddébgbseaseli s _gdauted. 123 t_kuplday t_k3a¥days t[lketimetrhod
defined in Caim9, wherein a degree of certainty of ruling-out the disease
i s provideg.d2bouts 0 t_gd2bouts 123 t_k48hours t_k72hours t_kother

g_d3bouts 0 t_qd3bouts 123 t_k4Bhours t_k72hours t_kother

15 END Q
DEF T
‘t_fale FALCIPARUM
t_mal MALARIAE
20 t_mix MIXED
t_ov OVALE
t_viv VIVAX
t_k23days 2-3 DAYS
25 t_k3plus THREE+

t_k48hours 48 HOURS
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14. The nethod defined in Caim1l, wherein a plurality of diagnoses,
each di agnosi s having a degree of certainty, are accunulated into
a patient woeghigsg di fferential diagnosis |ist.

The nethod defined in Caim 1, wherein<42ch question askedpgrn{sﬁ’e/gﬁé”‘fi ent
contributes an 10 associ ated question weight to the accunul ated total
wei ght for atk72heirsone 78i BOURS. 16. A conputerized
di agnostic method, conprising the steps of:

provi di ng talrconputer N8 |ist of diseases, each disease associated with a
first Iist of synptons, and each synptom associ ated with
a first |istgfonguesti oNSNEwherein the synptons and the questions-may

be different for each disease: 15 repetitively
aski ng questiksne from s@NBcted ones of the question lists to elicit
responses, the responses establishing synptons, each

est abl i shedc_dsaEMETM con®FEBRIti ng a wei ght to an accumul ated t ot al

wei ght for a disease, and wherein further questions are repetitively asked
to elicit faukH¥er respoFd@s after atine interval,
wherein the list of questions and the list of synptons after the tine

i nterval néf kp@lday UP TO ONE DAYj fferent than the first |ist of
guestions and the first list of synptons; 20

adj usti ng tth&yeeder of ¥B%ing questions fromthe selected question lists to
provi de a question flow uni que to a patient's nedical
condition; and det erm ni ng whet her t.he total
accurmul at ed wei ght for a di sease reaches or passes a threshold so

as o decl #.8¢45di agnosPid you have Chills, Fevk#, and Sineatmigrod defined in
Claim 16, wherein the synptomis established based on the presence or 25
absence of FofEEEPOWEF e é“hé}ané‘yﬁ’ﬁ?é%?f C-F-S did you have8. The net hod
defined in Claim 16, wherein the presence of a selected set of synptons
adds t_acigartgeondtidwioghtave €he-Scigurkiiagt eddént al wei ght of at | east
one of the diseases. 19, The method defined in Caim
16, wher ei f-°BYHHE om RO yoN pavesehtkts®d time of the di agnostic

process is weighted differently than the synptomat a second selected tine
of the progegg_bout How long” did that 1 bout last?

15 t_gd2bouts What was the time between those 2 bouts?
t_gd3bouts How far apart were these bouts?
t_gfever Do you have fever?

t_glethargic Have you been tired or lethargic?

t_gpfound What Plasmodia were found in blood?
20 t_gptest Did you have a blood test for Plasmodia?
t_gsweats Do you have sweating?

t_gtropics Have you been in the tropics recently?

END T

25
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-43- “ m E" “ l“ defined in daim 16, wherein the
wei ght of a synptom st severity S

[
di fferent wWae9s/@B3s wei ght of the syrrptom:{we]ported at a seconBCHEGEYI2035
21. The nethod defined in daim 16,4' erein a selected set of synptons
occurri MQ_M| ed sequence over tinme lends a different
accunul the total weight than the accunul ati on of the
i ndi vi dual 5 wei ghts of the selected set of synptons not
occurring in the speempuresrd dpagstisypehod, comprising the steps of: 22. The
met hod defined in Claim 16, wherein a sequence of an onset or ending of a
sel ected set of providing to a compwteraplistafrgiseases) dsh diseclsefabspeinaitwithailighf symptoind) @ndteaghal
wei ght than the accurmltadt et‘ﬂ i,.quva gluasl, wei ghts of the sel ected
synpt oms al ondymptem assaciated with a kst of Questions; 53 The method defined in daim
16, wherein the disease is ruled-in for further diagnostic inquiry based
10 § on t he accuemﬂtlwyéaunggqegpnsvg@pl@lhte;ponses, the responses establishing symptomg gach establistide

met hod defi ne%mbﬂm%ﬁh%gl@eig%@ﬁ @ikeasel 4@ di sease is ruled-out for further
ry b

di agnosti c i nqui ased on the accunul ated total weight.

25. The net hod,defjined jn C aim16 er ei uestions fqr diseases
deened urgent are JRSERIngWhethprdhe accumulated weig tsiﬂﬁé@f“gﬁﬁgﬂf%fmﬁb restjold §3,8s to declare
di seases. a difynosis. 26. The nethod defined in daim 16,

additionally conprising the step of determ ning whether the
accumul ated (9t al YaioRlkd doffed @ Clin®C Aheiil he dyitim - Bdbiched bikoB il prlsBHcE G Aot SO

as to elimnate a possible di agnosis.

met hbd o foherns cholegthe) sYMPRPMS3, wherein a degree of certainty of ruling-in the
di sease i s provided. 28. The net hod defined in
Caim 24, whgrei nTia nehgd éefined in Oladw 1, akhaiel thafprekerideion @ selbgfed §00f FinREASRDS 28ditional
provi ded. . 20 . 29. The met hod defined in daim 16,
wher ei n %8 B2HPFs-of di agnoses, each diagnosi s having a degree

of certainty, are accunulated into a patient specific differential
di agnosis |i s%. The method defined in Claim 1, wherein 2 symptom at a first selected time of the diagnostic process

is weighted differently than the symptom at a second selected time of the process.

15 5. The method defined in Claim 1, wherein the weight of a symptom reported at a first severity is

different than the weight of the symptom reported at a second severity.

6. The methad defined in Claim 1, wherein a selected set of symptoms occurring in a specified sequenée
over time lends a different accumulated weight to the diagnosis than the accumulation of the individual weights of the

selected set of symptoms not occurring in the specified sequence.

20 7. The method defined in Claim 1, wherein a sequence of an onset or ending of a selected set of
symptoms lends a different weight to the diagnosis than the accumulated individual weights of the selected symptoms .

alone.

8. The method defined in Claim 1, wherein the disease is ruled-in for further diagnostic inquiry based an

the accumulated weight.

25 8. The method defined in Claim 1, wherein the disease is ruled-out for further diagnostic inquiry based

on the accumulated weight.
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30. The met hodSHﬂ[“' "alﬂl“"”mm 16, wherein each question asked of the
patient contribute ssoci ated question weight to the
accunul atgd of/pisdé VeI ght of at 1east ong disease. pPCT/US97/1202s  31.
The nethod defined in Claim16, wherein"the time interval is determned by

hysi ci t hod def d m 3
3h2r g;s'ncf[ ﬁg B]ny Si ilfe rﬂet!&gtd&fpm i é:éamh:?s\glﬂeregf qufstlwéqeﬂpgafvﬁgﬁe? gwerér;re asked heforle

parti cuquestiodife aesegeantiseaskser ei n any one tinme interval may be of a different
duration than the other tinme intervals. 33. The

net hod defingd i nyfel AbiaSdfinedVie CRIMN1, ddditionsIRChmplRh O;F Ryl ﬁ'é?:d ft betdemibifl ﬁﬁe\(ﬁ# we! N€

conputer stores lists of synptonms and |ists of questions

each syatpumylated weiphts for a disease are less than a gle- om reshojthss apta gliminatel & possibleldidgnesi€l ai m 32
wherein the questions are designed to track the progression of 30

a dbsease OVEX ti The.method defined in Claim 8, wherein a degree of certainty of ruling-in the disease is provided.

13. The method defined in Claim 9, wherein a degree of certainty of ruling-out the disease is provided,

14. The method defined in Claim 1, wherein a plurality of diagnoses, each diagnosis having a degree of

certainty, are accumulated into a differential diagnosis list.
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