DATA | NPUT METHOD The present invention relates to a

- conputer inplenented data i nput nmethod. The invention
also relates to a nethod of presenting information
indicating a quantity of data held relating to a data
subj ect. Conputers are now ubiquitous in nodern
society. They are DogdA INPUANMEHHO®r ent
applications, including by individuals in their homnes
and their places of work. In many comercia
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According to an enbodi ment of the present invention,
there is provided, a conputer inplenented data input
met hod conpri.sing: receiving textual input data,
processing said textual input data to identify one of
a predetermned plurality of data categories,
selecting a data item associated with said identified
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instructions comprise instructions configured to cause the processor to carry out a

- method as disclosed herein.

According to an embodiment of the present invention, there is provided, a computer
implemented data input method comprising: receiving textual input data, processing said
textual input data to identify one of a predetermined plurality of data categories,
selecting a data item associated with said identified data category, and storing said

selected data item
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Figure 6 is a schematic illustration of a G aphical
User Interface (GUJI) used in enbodi nents of the
present invention to display data indicative of a
quantity of data relating to a data subject; Figure 7
Is a schematic illustration of a GU used in

enbodi nents of the present invention to control the

di splay of Figure 3; Figures 9 and 10 are )
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Figure 6 is a schematic illustration of a Graphical User Interface (GUI) used in
. embodiments of the present invention to display data indicative of a quantity of data _

relating to a data subject;

Figure 7 is a schematic illustration of a GUI used in embodiments of the present

invention to control the display‘of Figure 3;

Figure 8 is a screenshot of a text input screen provided in embodiments of the

invention;



The client conmputers 1, 2, 3 run client applications
whi ch communi cate with the server 4. For exanple, the
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conmponent 15, a configuration manager conponent 16, a



The configuration nmanager conponent 16 is responsible

for providing configuration information. The
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connect to a particular data store. Each bucket
identifier is associated with a single data store,




Referring back to Figure 3, the data aggregator
conponent 18 of the DAB 10 is an optional conponent.
When a client application nakes a data request which
' data to be retrieved froma plural
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patient table 26 and various other tables which store
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| ar ge based upon the quantity of data stored relating
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dat abase i ncludes a patient table 26 which has as its
primary key a unique patient identifier. It has al so
been explained that this key is used to identify data
in other tables which relases to a particular table.
In this way it is possible to determ ne how nuch data
is stored about a particular patient by sinply
counting records in a plurality of database tables
which refer to the patient identifier. That is, al




In sonme enbodi nents, appropriate dat abase tables in
whi ch records are counted using the nmethod descri bed
above are shown in Table 1 bel ow. Table Nane

t Patient Assessnent Patientdinica
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The router database 19 can function well where data to be retrieved is patient centric
data. Given that some information in healthcare systems is not patient ceniric (e.g.
mformation relating to the healthcare institution) data can have an associated atfribute
indicating whether or not it is patient centric data. This aitribute is referred to as a
Partition Qualifier. By using the Partition Qualifier the resolution mapager component
15 is able to first determine whether required data is patient centric data. If this is not
the case, one or more data stores holding non-patient centric data are queried.-If
however the data is patient centric data, the router database 19 can be used In the

manner described above to identify appropriate data storcs to be queried.

Although using the router database 19 in the manner described above provides
effective access to data stored within the logical data store 6, it will be appreciated
that repeated access to the rouwter database 19 can be a source of inefficiency. The
resolution manager 15 can therefore use a cache to prevent over-frequent access of the
router database 19. A cache 1s used to store connection strings for each data store of
interest. The cache stores a map which maps bucket identifiers generated by a hashing
algorithm (described below) to connection strings. An appropriate connection string is
- identified using a bucket identifier generated by a hashing algorithm as is described

below with reference to Figure 4.

Referring to Figure 4 it can be seen that a patient identifier 20 is input to a hashing
algorithm 21. The output of the hashing algorithm 21 is & bucket identifier 22. The
cache described above stores a map mapping bucket identifiers 22 to connection
strings 23, each connection striig 23 being configured to connect fo a particular data
store. Each bucket identifier is associated with a single data store, although more than

one bucket can be associated with any one data store.

The patient identifier 20 input to the hashing algorithn 21, and more generally the
patient identifier used to process patient centric requests can take any convenient
form. For example, 2 numeric or alphanumeric identifier uniquely allocated to each
patient by a healthcare institution or a health service (such as the National Health
Service in the UK) can suitably be used. Having determined an identifier which is to
be used as the patient identifier 20, the hashing algorithm is configured to work with
~ this identifier. -



Referral Status Prescri ption Request
Patient Gbservation Result PatientAkrt PatientAllergy

WO 2007/107726 PCT/GB2007/000957

Referring back to Figure 3, the data aggregator component 18 of the DAE 10 is an
optional component. When a client application makes a data request which requires
data to be retreved from a plurality of data stores, the DAE manager 14 interacts with
the data aggregator component 18 to ensure that appropriate dafa requests are made to
appropriate data stores. The data aggregator component is a mulfi-threaded

component, with a user configurable number of threads.

The data access component 17 is responsible for all communications with the data
stores, and appropriately wraps ADO.NET execution methods. The data access
component 17 is implemented using an abstract factory pattern. Helper instances are
implemented which are specific to databases which are to be accessed. Helper
instances can execute stored procedures or ad-hoc queries for update, select and delete

database operations.

It can be seen that the DAE 10 further communicates with a caching engine 24 and an
Application Monitoring Service (AMS) instrumentation client 25. The caching engine
24 provides a cache for use by the configuration manager component 16. The.‘AMS
instrumentation client 25 provides facilities to instrument the operations for various

concerns, as specified by requirements..

It will be appreciated that patient centric data stored in the data stores 8a to 8e stores a
wide variety of data relating o patients whose data is to be processed. Data is stored
in database tables in 2 manner which will be well known to those skilled in the art.
Figure 5 shows part of a database schema cenired around a patient table 26. If can be
seen that relationships are illustrated between the ﬁatient table 26 and various other
tables which store patient demographic data. The patient table 26 stores data relevant
to particular patients such as name data, date of birth data and gender data.

Other tables of the database {some of which are Hliustrated in Figure 5) also store data
relating to particular patients. These tables relate their data to a particular patient by
having a foreign key field which targets the primary key of the patient table.



Pat i ent Appoi nt ment. PatientProcedure TABLE 1 It will
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getg%{ggifﬁr%dﬁ?du% Ot? I%% ?ﬁa\?eﬂtﬁ{}%n. I't can begseegﬁ]ti%atargﬁ eﬂ_
Thizriedic8®uicag blickelse ushfudegiveandha pathadeor whors arzeqet deabnf data is

t he smal.l di um and _Large cl| assification
sopdiars fRety o B RRAR Ap B SR, it iery oo, g o
whidh tditivens dittie Hatatis adt@dd.i Thisi gdicetidh aar itiesdfoteC bel a3hiseful
. representing the spmall classification is shown in a
intfqdpepryHpdiftPYREdReUTaL PECINEICTe second i cons 32, 33

are shown in a second greyed out states. In this way,

al t hough three icons are always displayed, one of the

In prefesesd] csnhadimentsalipategeends Gvheronpativat rord copiging atlgpta
' i t . i G i .
oS PA LA  Bu  Emh B8 B e s
megivat br, large daseduaon theagugatity bAdai Storsd trélabmeg to thad pstest.
counting a nunber of records relating to a particular

patient in various database tables. It will be
It 1ap peacdatisbdtaate havhe datgledse ireiudesih phifuns tabRUd® which hassas

. hecessary tao transl ate the sol ute nunber qf records.
its PHGRER S 2 THgUT Prtigat fﬁgzﬁ flg Boer-platngg hah s ey is

uséAb hdRE 1P RYoRR UMt FAIGAS aQhartRUIPRER. Bf this way it is
records which respectively correspond to the small,

pospids imvieterenipa hge TEichsdaty jsciered gBout @i Rpgticalay pageny by simply
_ o g . ! i’

cof PSRyl AR, JR0% ok 1, bRUEROr

Thats &0 cilla tepdlopwiateh detalbase ofableh davh e patichin Steldf storing aht, which

._shoul d be. noted.that. user_j.npu n speci fi
iAot s U Aol PrOEP OB 8, MRy A efles o
idcﬁ?gufedoﬂg haehgd pdiiaht fibld st gqmdeglnﬂmleﬁ @Bi_:i?}i‘n adentifibe rall
or. recoras, i n atient .recor to be.classiflLed.a
recd o) Yty P iR ET et RESRTG o BROURIGRE and o

cotr® ©PEUES records, across all appropriate tables, can be carried out.

In some embodiments, appropriate database tables in which records are counted using

the method described above are shown in Table 1 below.

Table Name
CCBDocument
[PatientAssessment
PatientClinicalNote
PatientProbiem
Encounter

[Patient

Referral
ReferralStatus
Prescription




in a patient records to be classified as large is

al ways infinite. OQther range bounds can be user

speci fied, although it should be noted that
W&?Hﬂ?fﬁ"r%snts are inposed such that the m ni Mgy emaeh000s7

of records within a patient record to be classitie

as nediu isstal ways one nore t han the nmaxi num nunber

of recor 88 hi-n—a pat+ent—record to be classified

as smal | [PRESHEORSSFVaEomSt ¢ ai nt o apply as between the

medi um aB&silfar ge classificatijons. In this way it can

be seen [PhiggntAledonti guous range i s defined such that

al | recopPdinilidrgfal | into exactly one

cl assi f i palisnoppoaanieeni ent nmechani sms for receiving

and procpssni®otddptst data are now descri bed.

Referri ngﬂjwmhere is illustrated a

graphi cal user interface (GUJ) configured to receive

i nput data in healthcare environnents. It can be seen

e {AF by, obieSToa TR Bl R Ao ot it in

taifitseshotveit tabbet b aboveut ggod indicatiod Df a Tnentity of ditas®retDwhidi is

conpr.i ses_various buttons i C ontrql such thi
esGRRG YIRS PR Ve 2B by, APEIRD o the
likeRABEkAREIS a pup¥t file Usdobiicd Miithe paidi. spel | check. The
tool bar 42 provides a search function to search for
text within the text data input portion 43. It can be
FiSREB ik BakrebRBol 8Xln H8Mntnl SMYdRGH o @t Hderi®n. 1tRan be seen
general terms configured to receive free text input.
thattancaaee 30 sushisles dlerem iqohat Thepe ioax remsert theswellpegivgnand
o B iy B R PR Bl MR, Hait b A2 WM ke
iltdvetet! @xFigdatten frspicon fdrdprapnit® thasmdleclassifmmpedis ssoywigin a
adi.hgs,, 1 n a.conventi.onal ner., However, in
S R b S e Gt oS bt et ol mpyeq g
stABe1 Rrikis ﬁﬁiybﬂﬂioﬁgll m-&cie(?ﬁ ardfitvhyd dxdiaall, datod tasthaee ict;)ns is
.whol e. For exanple,.referring.to Figure 9, |t can be
hl%@éﬁe@ traghoy the s Fiicaion BUPCIRE% MIg AParicplar patieRf-
textual input data has automatically been converted
to the text "presenting conplaints”. Further textua

It Bpstbsens daserdepddnatithe wamner efisdlastiag ophef thesmplhgnedinm and large
CSEEERERL LM CETL ALy 300 R B
variowi dasebeseciolpipd. i wilkbavepheontted thanhgyatg endedpnd Sl ceuht, it 1s
That is, .the "presenting conplaints”" heading i se
neggafy b e S et 0 SRR, SonoPrin ey o BF, Bicfree
cldsifieatioha ik b B4 edreied bt bhepadifyinhaaes bf nsdBers of records

expl ai ned . that the headi ng "present| c laints" .
whREreReBYELY EQPBORBUe Bl ARSGIER ik grs atfaiions. Figure

7 iklaOidfeBnsht BROVWEoAMnAhIRIIRAd: b8 IRNMAOSHHIR M whilhl ufr inputs
list of headings 50 is presented to a user. A user

ranggh of EUEbers EkEPorgs 2psoarred neith ieaeh b theothres elassificaieps. 1t

shbllg 6B G dna 1B ihdlR o RRT dobAfled e viEthS 16 BPa healthcare.
achieved in any convenient manner, for exanple using

orgagrsaigrrand drop” functionality. Headings input in this
way can be processed in the manner descri bed above.

It should be noted that the mimimum value for the number of records in a patient
record to be classified as small is always zero, while the maximum number of records

in a patient records to be classified as large is always infinite. Other range bounds can



Figure 11 shows tags being used to assist in data

input. In the illustrated exanple, a user has input

text "ecg" resulting in the display of a list 51

ing ECG data for a patient for who '

‘wéggﬁgﬁﬁﬁi bei ng i nput. The user can sel ect gﬁgﬁ%ﬁmbﬁgmsr

data it f.rom.the. |i 51 t.o. be included.in the
o Bef o, B Sptiog potey ot s bgselrsugly tha
the@yin@funfniirGbe o€ feerds Tithit £phiikdk rdcBiilb beRE@sifiangs hbdum is

list 51 are one exanple of a way in which data input
alpayspredney thaudhe maspeEp mpgber §f regrrds,wlia Aspatign’ agRse to be

18Rt (4N sthdl]. SSIRARE cof@ints bfpil ARMbdlaln et & nd
cda;a (in thislcaseC%CG té%%ﬁggsulgs) a ggh%%a b farge
- clgpsifisatiqusolnethis geay iheancberfseie Kiay 2 eontiguowsorange igldafineigsubip that
aifreBithl 601 pn 9 BLANDG L ARELALAl ed data in a rapid

and conveni ent "nanner as data entry progresses.

Simlarly, it can be seen that the displayed text

i ncludes bl 0o ressure reading. .-This can again be
CHHEEBoeRg orraouE ABd Siieerstis B GinE Tow descitbed.
REPPIMBPAitsALE TNt Stidkdds iDQIRGAPE eSHMAT vibt hidte0 gGUI)

pr.essure readings, and _causing these to be inserte

CopHEYRe 1@ Esepive AU dpfarinihspltheate savirprmaes. dhewdbaraqen shasfthe
GUN Borh YLD i 810 P YEs RBER dOSGHiR G ARAYE aribd: il l#g DEr data
_appreciated that various nodifications can be de 1o
o frefeteat daie trpehputemdht BeipelHuo 4d dip apmprispsfvageust tgtons
L L e t cl.ai . .

iRk bk PO TR0 s B8 SRL RO EORE ol smeniip. o
juiideatiae sud sfelldheck. Mhe tool)brad2t proviler a spehifaddiioh itd yeatch for

eal.t hcare, .the inventi is not restricted to such
ta%ﬂﬁ#@%%?ﬁ%ﬁgﬁaHﬂ?EPﬁg?%%gead wi del y applicabl e.

CLAIMS 1. A conputer inplenented nethod of

presenting informatigon indicating a quantity of data

It fgt Be Popnaineidt t97E 4ri@ Epitt posian Ehis & wery terdps gonfigured to
re®Red B8 text BBt MR IR H1s6 BIRELSHAGhe RRE A48 ¥ Hortion can further

heal t hcare data associated with said patient to
aceapl &pages puinpit datappssiiewa biithreitnage 14 of FighmSs es
associated with said patient; and

Textual data input using the text data input portion 43 can be arranged using headmgs,
in a conventional manner. However, in preferred embodiments headings are processed
so as to determine how to process input fextual data as a whole. For example,
referring to Figure 9, it can be seen that a user has input text data “pc”. This textual
mput data has automatically been converted to the text “presenting complaints”.
Further textual data subsequently entered nnder the heading “presenting complaints™
can be stored in a database of the type described above in such a manner as {o indicate
complaints with which a patient presented. That is, the “presenting complaints”
heading is used determine how and where subsequently entered textual data should be

stored m the database.

It was explained that the heading “presenting complaints” was generated by imput of
the textual data “pc”. Figure 10 shows an aliernative embodiment. Here a list of
headings 50 1s presented to a user. A user can select headings from the list 50 for

10



di spl ayi ng data indicating said selected class
associated with said patient, wherein each class
represents a range of nunbers of data itens

' ed with a patient, and said processi
W@%@Z’?@e oquerying a plurality of dat abasgﬂ?lgg'zoogmowm
i.n said healt$care dat a systen1to de tify data itens
inclusigy it the e dafe DRPGPPLLT Bt THig 63 be Agresfdn any convenient

mar3RA bl dxathp Ié@lsﬁ:lfé t(ﬁé?ﬂrﬂl%%?*ﬁﬁ&{oﬁa]ﬁ nﬂéﬁaﬁ{ s 1@ in this way
sel ecting one of said etei m ned set of classes by
cap GapepckIved @dﬁﬁmﬂméﬁsmﬁa@aﬁ d ranges represented by
said set of classes. 15 2. A nethod according to
claim11l, wherein each of said classes has an
Figas d¢ ishbes! tage baing awell ©i spbtayiday idpdtaln thd ilbestraied csange, a
e @ss”c |se aid icon
SR i I e eotte Snadahy B 08 T3 areRtiRgg dan for

a @Qiézﬂtf ﬂt RfioiOd8d R diﬁlr%nﬂ)f bk BhuC QWP b caf select one of the data
di s Iay| ng the icons of each of said predeterm ned
&1

1"e§%§t o the diss ed, fomewéluﬁeds&"f thei esaladats dnnit qrtign 49, cither

du%él!l ﬁﬁ)v@&;ﬁ&%r‘éfe?é;%e.' s displayed in a first state,
sai"d i'cons of the or each other class of said

pr edet erm ned set of classes are displayed in a
Th%%g)ﬂﬁhg hﬁﬁ?t‘&g” aid %e &1 agé 31@ e"%ﬁglel dta way in which data input is
greatly aided. Specifically, by processing input data (in this case “ecg™) to identify a

class of data (in this case EC( test results) a medical practitioner can more quickly
enter data relating to a patient, obtaining other related data in a rapid and convenient

manner as data eniry progresses.

Similarly, it can be seen that the displayed text includes a blood pressure reacding. This
can agaim be imput by typmg “blood pressure” or an other appropniate text siring,
being presented with blood pressure readings, and causing these to be inserted in the

text input portion 43.

Although embodiments of the mmvention have been described above, it will be
appreciated that various modifications can be made to the described embodiments
without departing from the spirit and scope of the appended clamms. In particular,
where embodiments of the invention have been described as having particular
applicability in healthcare, the invention is not restricted to such applications, but is
instead widely applicable.
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said first state being nore prom nently displayed
than the or each icon displayed in said second state. -
4. A method according to claim3, wherein icons
di spl ayed in said second state are 5greyed out. 5. A
Cng d according to any preceding claim further
oH sing: receiving user input data defi ning a
-range represented by at | east one of said
L. pr b eerapyeTiEw! @'@@m%@/ mgthed 9& presqiing mfﬂﬂﬁ%tf%adlcaﬂng a
according to any preceding-claim, further
quenipoif ditadieldrie adicalingraidaa S)i’stﬁpmtelamgéo deriigntribe method
range represented by each of said predeterm ned set
coﬁfpngingsses A nmet hod according to claim6, )
wherei n said ranges represented by said predeterm ned

S el Qlesih PRSEH AR ASLNR S RAH AR AN hAAHO USsIRPGEL of a

prédetennjﬁed set of classes associated Wlth said patient; and
displaying data indicating said selected class associated with said patient,
wherein each class répresents a range of numbers of data items associated with a
patient, and said processing comprises:
querying a plurality of database tables in séjd healthcare data system to
identify data items associated with said patient;
counting said 'identiﬁed data items to generate a number; and
selecting one of said predetermined set of classes by comparing said

number with said ranges represented by said set of classes.

2. A method according to claim 1, wherein each of said classes has an associated
icon, and displaying data indicating said selected class comprises displaying said icon

associated with said selected class.

3. | A method according to. claim 2, further compr_is'}ng:

- displaying the icons of each of said predetermined set of classes, wherein said
icon associated with said selected class is displayed in a first state, and sajci icons of 7
the or each other class of said predetermined set of classes are displayed in a second

state, said icon displayed in

12
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8. A carrier mediumcarrying conputer readable
program code configured to cause 5 a conputer to
carry out a nethod according to any one of the
preceding clains. 9. A conputer apparatus for

present i i nformati.on indicati quantity of. datg.
salaire e BETp P By A PP arT Hg e isp el i
patient, the apparatus conprising: a program nmenory
saidserond§lapr ocessor readabl e i nstructions; and 10a
processor configured to read and execute instructions
stored in said program nenory; wherein said-
processor readable instructions conprise instructions

4. CON nBH8 dedRdif @ us Elalnh 8, WhaERSE@s dishlGH iy sditecdnd state are
met hod according to any one of the preceding clains.

greyed out.

5. A method according to any preceding claim, further comprising:
receiving user input data defining a range represented by at least one of said

predetermined set of classes.
6. - A method according to any preceding claim , further comprising:

reéeiving user input data defining a range represented by each of said

predetermined set of classes.

12a
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7. A method according to claim 6, wherein said ranges represented by said

predetermined set of classes together form a contiguous range.

8. A carrier medium carrying computer readable program code configured to cause

a computer to carry out a method accordihg to any one of the preceding claims.

9. A computer apparatus for presenting information indicating a quantity of data
beld in a healthcare data system relating to a patient, the apparatus comprising:

a program memory storing processor readable instructions; and

a processor conﬁgﬁred to read and execute instructiéns stored in said program
memory; |

wherein said processor readable instructions comprise instructions configured
to cause the processor to carry out a method according to any one of the preceding

¢laims.
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