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History of Medical Records

® BC - papyrireords from
Egypt

Legal use of medical records

® 1969 - Weed’s Problem

® 1123 AD St Bartholomew's orientated medcal record

Hospital remrds

® 19th C - chronologicallyina ™ 1970s - Computrised
physician record medica records

® 1907 - Unitrecorddeveloped  ® Nurdng care plans
at St. Mary’s in London.

. Situation specifc flow
® 1916 - Unitrecord adopted at charts... Pe

Predyterian Hospital in New
York
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i= Purpose of Medical Records

Wi

#® | mprov e patient care
= Faithful account of events
=_support communication
= Inform health professionals, improve efficiency
= Identifies deviations from expected trends
n Supports self care
#® Ensure accountability
= provides a legal account
# Demonstrate competence
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;= Certainty and precision
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Competence

# deliver curative and * participate in research
rehabilitative care ™ manage services and

# promote health resources

#® organise preventative * train other members of
activities the health care team

# plan, organise and * participate in and
evaluate health sometimes lead this
education activities team

# collaborate with other # engage in self directed
agents of community learning
development * engage in self

evaluation and quality
assurance

=;= Audience for Medical Record

# Health professionals on site

and in other settings

= Curatve and treatment role

= Prewentive and antidpabry role -
Clerical and research staff

The patient or their
representative

Legal advisers
Medical students
Health economists

Insurance companies
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Su mmary

Contact

{= Contents and context

Care plan

Triggers
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What is an EHR?

“an electronic longitudinal collection of
personal health information, usually
based on the individual or family, entered
or accepted by health care professionals
which can be distributed over a number of
sites or aggregated at a particular source
including a hand-held device.T he
information is organised primarily to
support continuing, efficient and quality
health care. The record is under the
control of the consumer.” HealthC onnect




Changing landscape

C hronic diseases are the national health
priority

O ne unnecessary test can cost $1000
Clinicians spend 25% of time seeking
information

Negligence claims are most often caused by
poor communication

Self management of ongoing problems often
leads to better outcomes

Self monitoring of many common diseases is
superior to professional monitoring

Some things remain thesame: HL7 version 3 is nearly ready
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EHR as a functional system
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HL7 Functional model draft : -
standard for trial use. - I':.-"
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HL7 Functional model

#CMS — Medicare and Medicaid
#+Veterans Affairs — 23 million people!

#AHRQ - Agency for Healthcare Research
and Quality (DHHS)

# HIMSS - Health Information
Management Systems Society

#+NHII — National Health Information
Infrastructure
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Motivation

# Define the EHR functionally

= Binary — doyou have one or not?

m Graded — do you have a good one?
# Financial incentives

= Reward functionality

= Reward use

# Business transactions
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EHR Functional Model

Vary acioss ==
RSO Care DeliveryFumctions ——————

Supportivp Funcrions
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Infrastructyire fiincriong

Functions: Medication

® Manage medication list
#® Manage allergy and adverse reaction list
® Order medication
#® Manage medication formularies
#® Manage medication administration
#® Prescribing
= Drug, food, alergy interaction checking
s Patient ecific dosng and warnings
= Medication recommendations
= Support for medication alministration




Health record as technical
artefact

Proposed European :: —
standard CEN 13606 rev. ‘== f=

ocean

[ addint ite]

= Logical building blocks of the EHR

EHR

The dectronic health record
for oneperson

High-leve organisation of theEHR
eg.per episode, per clinical sp eciality

Set of entriesco mprising a clin ical care
session or docu ment eg.t est result, letter

8 Clinicalhead ingsref lect ing theworkflow
Sections

and consultation/reasoning process
Clinical“ statements’ about Observations,
Evaluations,and Instructions
Compound entries, test batter ies
eg.blood pr essur e fullb lood count

Element entries: |eaf nodeswith valu es

| E ements eg.reason for encounter ,body weight
Datetypesfor instancevalu es

| Data Val ues eg.coded ter ms, measur enentswith units

f:? Logical building blocks of the EHR
The EHR itself

comprises... ’

each containing...

| H ements

(which maybe nested)

| & contain Elements

- Logical building blocks of the
=1~ EHR

I B ements

have asinglevalue
of oneof apredefined
set of daavaluetypes

T

=/ EHR context requirements

# The EHR Extract reference model needs to
meet published requirements to be faithful to
the original clinical context and to ensure
meaning is preserved when records are
communicated

#® The following slides show the key EHR
contextual requirements, related to the
logical building blocks proposed by CEN (for
EN 13606)

# They indicate w hich attributes are needed at
each level in the EHR Extract hierarchy
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=] f; EHR context requirements

TheEHR EXTRACT . Identity of thesubject of cae (the  *
patiert) .
ID of thiselectroric record
- ID of theowning organisation
- (the catacontrdler)
- Who created th's Extrad andwhen

= (optional)
" = If multimediadaa hes been excluded
* (to limit the catavolume)

* On which standardthis Extradt is
* based (eg. EN 13606)

S5 BT termlnology demographms]
ehr_node[1] : Il
ehr_id[1] : Il contains
subject_of_care[1] : Il
time_created[1] : TS
hca_authorising[0..1] : Il
included_multimedia[1] : BL Extrad
rm_id[1] : String
/ontalr\
W_ith accessto exterrally-pr_ovide_d_ [ folde system versoned dat a]
Teminologies and Demographic Entities
= ||'- EHR context requwements == —TECORD. COMPONENT

EHR_EXTRACT leve in theclin ical systems

- contributing to th eExtract
- Eachverson sates

. revision stausandwhy revised
" . IDofprecedhgversion
. Attedationsirclude

atesting party adfunctiond role
optiond dpitd  proof”

optiond “imageview” of whawas
seen ard signed

anynumbe o atestaionsmaybe
addel aor &fte committal

A ny kind of Represental onof the meta-daia abou:‘
committal

Record Component o redson

a atestation (optiond)

inthe : thatmightex ist & any hierar chica

archetype_id[0..1] : String
reid[1]: Il
sensitivity[0..1] : INT
meaning[0..1] : CV
is_archetype_root[1] : BL
synthesisfd: BL

q

feeder_audit

&0t

AUDIT_INFO
ehr_node[1] : OID
time_committed[1] : TS
committer[1] : Il
revision_status[0..1] : CS
reason_for_revision[0..1] : CV
previous_version[0..1] : OID
contribution_id[0..1] : EXTERNALJ
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2E [ =i= EHR context requirements
* Version control * TheEHR Extrmct cortainsa st of .
attestations P versoned data comprisng .
0x wi thl n the EHRdaa a Compositions .
Al thecorsistent building bbckof .
ATTESTATION_INFO EHR Extract ° theExtrat i
i — " ' N mratim! BRd
prooff0..1] : ED - 2
legal_i [0..1] : ED . within theExtract "
eormase . Metadata aboutthe commital and -
[ ) " revision of Compositions .
B Attestations, ref erending any 8
attester % Record Componentswi thin th at -
1 N Composition .
AY
FUNCTIONAL_ROLE . .
1):CE : .
11l : .
mode[0..1] : CV - .
- — -
== == EHR
== s context requirements

ATTESTATION_INFO
ime[1]: TS
proof[0..1] : ED
legal_image[0..1] : ED

AUDIT_INEQ
ehr_node[1] : OID
time_committed[1] : TS

committer(1] : I
revision_status|0..1] : CS
reason_for_revision[0..1] : CV/
previous_version[0..1] : OID
contribution_id[0..1] : EXTERNAL_ID

1

audit_trail

. All of the Record Componerts .
created or amended at one record
interactionsesson

. irrespectiveof theCompositions

they are contained in

References dl changesand upchtes

madeinthat EHR duiingthat

sesion. eg.
addition of anew consultation
AND
updateto a repeatm edication list
dsewherein theEH R
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EHR context requirements

The high-lewel organisation of
Record Canponents withinan EHR
Extrad
An optiond hierarchy

Foldersmay contain other Folders
Permitting many tomany
contairment by refererce

eg.a Composition mightbe

contained by morethen one Folder
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ehr_node[1] : Il
ehr_id[1] : I
subject_of_care[1]: Il
ime_created[1]: TS
hca_authorising [0.11{: I
included_multimedia[1] : BL
rm_id[1] : String

i EHR _EXTRACT

sub_folders

all_versions
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EHR context requwements

Correspondl ng toasingleclinical
sesson or recordirteraction
Corregponding toanHL 7 CDA
document

The conventional unit of conmittal,
attesationandrevisonwithin an
EHR system

The unt of versoncontrd within
the EHR Extract
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EHR context reqwrements

.+ Clinical sesson context

— whenand when thecar e
activity took place

— awhich care fecility, aspar tof

wha service and awhich

location

under whatlegal jurisd iction

(territory)

which dinician was in charge

of thecar e

optionaly descr ibeany other

paticipants in the car eprocess
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EHR context requwements

. ¢ Thecontert of a Canpostion

might be rew (orignal) data or

datatha are re-used from

previous EHR entries

— componentslogically copied

fromother pre-existing parts of
theEHR retan arefer ence
their original contanmen t
(parent)

I

m
e’

VERSION data
compositions 0.
s _

0.*

sub_folders |
x,&.l

CLINICAL_SESSION

| FUNCTIONAL ROLH s session nme[l] IVL<TS>
‘function[0..1] : CE. other. hca_legally. care[0..1]: Il
performer(1]: Il < “®healthcare facllny[o 1] ORG D
mode[0..1]: CV 0.+ service_setting[0..1] : CV

territory[0..1] : CS

1
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Optlonal hierarchy

Informal @ntainment forhuman
navigation, filtering and
readablility

Correpponding o the clinicd
understanding of healings

1
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content 0.*

0.5 /
/

member
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fﬁ— EHR context requirements

* An Entry corresponds toasingle .
clinical "satement" .
May contain ore or more Hements
and/or ore or more Clugters
Representsthe datastrudure of
clinical observations inferencesand
intended ections

which may besimple or multi-part
(lists, tebl esetc.)
which may be im eser ies

|

[
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=i{= EHR context requirements

* Informationinanentry may be about” .
someone dher thanthe patient (eg.
relative)
Informationinanentry may hawe
been provided by someore otter than
the mtient/clirician
Other pattid pantsmight need tobe
identifiedwiththe Entry N
TheEntry may represert treevolving *
gatusof aclinical Act .9
requested performed reported
cancdled)
Support for HL 7 mood code and
safety Canponent Annotations
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=i= EHR context requirements
- Representing the dinical ressoning”,
process
if an observation or condusion is
uncertain
if an observation or condusion is
unusud, abnorma or unexpected
if an observation or condusion is
nottheactual stateof thepatient
eg.arisk o, god, progosis,
negated, excluded
explanaion of reasoning/actions
guiddineref erence
reference to published knowledge
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FUNCTIONAL_ROLE o ENTRY
function[0..1] : CE other_participation§gts rovider[0..1] : FUNCTIONAL_ROLE
f 1: { )..1] : LIST<CS> &
mode[0..1] : CV 0.* act_id[0..1] : String
act_status[0..1] : CV

v
subject_of ium@;n data

1 1.%

protocc

RELATED PART! TEm 0.1

lemphasis[0..1] : TEXT |
obs time[0..1] : IVL<TS>

party[0..1] : Il
relationship[1] : C’

Data associafi on:
Protocol association:

“i= Structured data

. “Complex entiesmay, forexamge be *
measurements, test results or tresmert -
. ingructions )
. Thesmay reedto ke epresented asa *
- lig, talle atree oratimeseries )
- Timeseries mght ke absolutetimesor
relativetoan oiigin :
thedataat each imepoint might
themselvesbe complex
Some time series migtt have regular
intervads orbeintermittert ‘bursts’

{= Structured data

- Informationinan Item (aCluster
or Element) might haveoriginated
at adate/timedifferant fromthe
care activity orits remrdng
Informetion in an Item might be
emphasisal by the aithorasbeing
exceptional or noteworthy
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LILL]

ITEM

N
o | emphasisjo. 1] : TEXT
0., obsjm:[o..l] LIVL<TS>

ELEMENT
null_flavour [0..1]: CS

value

0.1

Inheriting CEN data DATA VALUE
types go here "

-

'I'II|

#® |nthismodel, Lists, Tables, Treesare regresented by

i Representing Structure

specific configurations of the Cluster Class.

# Normative Archety peswill be developed to provide the

necessry constraints to ensure interoperability .

—
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Representing Time Series

* |nprinciple, ary time-related sequence of smple or
complex datacan ke represented by the Cluster, with
suitable Elements to represent the time points and daia
value pats.

# |nthismodel, it isrecognised that time-series of smple
values will be acommon accurrerce, so theattribute
obs_time has been provided. Without this attribute, even a
simple time serieswould require a Cluster of Clusters.

# The aftribute obs_time also providesaway tomeet the
requirement for the eparaterecarding of the origirating
date time of the data.

ITEM

'I'II|
iy
LILL

o+ | emphasisio..y: TEXT
. obs_time[0..1] : IVL<TS>

parts

CLUSTER

Inheriting CEN data
types go here

ELEMENT

null_flavour [0..1]: CS

value

0.1

T | DATA_VALUE |

LAY

f

Element . An Element my have anull data *
. vaue
. for exampleif a valueis nd
. known

E ement |~ :

ITEM

'I'II|
gy
1L

0.* emphasis[0..1] : TEXT
-* | obs_time[0.1] : IVL<TS>

parts

CLUSTER

Inheriting CEN data
types go here

ELEMENT

null_flavour [0..1]: CS

value

0.1

T | DATA VALUE |

10
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Data types

. The Element is the leaf node

'I'I'Il
LELLY
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Textual data

[ ]
I |

- containing asingledatavaue, Text Package |
* which may be (rem BV) I Texr on oo I
: text
) numeric
Element |[Data - dateftime '
. =
value . i person/software/agent 1D ST P T
| . gaphicd Ry | v
'ﬁ other MIME type orininalTexsT
eg. image, signd
- )
. Each of hesedatatypeshasits ) )
. own ontextmodel 4 =
- EHRcomusesthenav CEN data
- types
= )
SF titi =i Basic data t
uantiies asiC aata types
ﬂ_ =|_
TSI
‘Quantity Baff'rcn;a;\‘;)age
Package
(from DV)
1
1 |
HUANT'T RTO PIVL EIVL
numerator : PQ phase : VL<Tsq [event: cV — = - o
Ji) o period TSt | [ofset: M<TS> Tow: T rearaTypecs evtonsion 57 Craracier sing - SET<CHAR
Elgnment denominator charset CS root : OID [charset CS
loucioseasl | [langeage : cs assigningAuthoriyNarss language : cs
‘ highClosedsL. size : INTEGER
vidun : . compression : cs
ORD PQ relevenceChURl; .
- =l ntegrityCheci
eS| | ikces™ ey Crceaorves
: property : V] data - BIN
precision :IN atermatestuingT
= =
= L £% - _
Data type primitives Identifying parties
o EHR_EXTRACT * . . A .
PS;“C‘E;:: r_nodelt] -1 . Several attributes idertify paresthat  *
rockaas ehr i . playarolein teEHR .
AUDIT O

fragment_id : ST

| cen ] L

[ 1
I BYTE I I SHORTINT II INT I ILONG\NTI I FLOAT I I noueLEI

|

[ehr_node[1] : OID
time_committed(1] : TS
committer(1] : 11

atws(0..1] : CS

FUNCTIONAL ROLE
function[0..1] : CE

modef0..11: CV
COMPOSITION

composer{1]: Il
CLINICAL_SESSION
ession_tme[1] - IVL<15>
ca legally_responsible_for_care[0.
ealthcare_facilty(0..1] : ORG_ID
ervice_setting[0..1] : CV
erritory[0..1] : CS
RELATED PART

pary[0..
Jretationshipf1] : cv

The datatype of theseis I (Ingance
Identifier)

- Theseidentifiers will reference aparty
* whose basc cemograplicdata is

+ providedin adisinct part of the

= Extrad model .
~ requiring eech party to bedefin ed .
. only onceper Extract

* The demograptic modd usesthe CEN

- GPICs .
" Generd Purposelnformaion .
. Components

- (deivedfrom theHL7 RIM)

11



DEMOGRAPHI
Package

(from EN13606-

EX_PARTY]

Corresponds to
GPICIdentifiedOrganisation

Corresponds to
T SsESSsssemssss=stGPICidentifiedDevice
esponds to 1
PICIdentifiedLivingSubject
onds to
GPICSubjectOfC:
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