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Clinical decision making is supported by information and knowledge that is managed in
Clinical Information Systems
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National Agencies - Top Down

National agencies tend to favour top-down approaches to clinical systems implementation.

Particularly where these agencies provide the funding for healthcare and technology.

Top down approaches can crush the life out of the grass roots of
healthcare and health information systems suppliers

* No match with requirements
* No stakeholder buy-in
* No innovation

But top down directives could also be made to give freedom to do
things locally that match exactly what is required.
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Bottom-Up Can Be a Car Wreck

Allowing local decision makers complete freedom to develop and
deploy clinical information systems can lead to chaos.

Complete freedom may mean
 ignoring guidelines for best practice
* missing out on economies of scale
e creating systems that cannot interoperate
* hindering the exchange of clinical information

Open standards can be used to force
§ everything to be done in the same way.

Open standards can also mean giving Eols
freedom to do things locally in a way
which will allow data exchange and

functional interoperability with others.
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Open Standards Deliver Top-Down
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National Strategy determines the Open Standards Profiles used to define shared
Clinical Information Services
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Open Standards Deliver Bottom-Up

Local Requirements drive the development of local Information Models that configure
the Clinical Information Systems.
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Top -Down Meets Bottom-Up
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The best top-down approach from National Agencies can
meet the bottom-up implementations from Care Providers.

A robust framework of open standards guides the bottom-
up implementation.

Evidence shows that it is difficult to 'police' adherence to
those standards.

Better the carrot than the stick:

* public sector procurement and funding can require
adherence to the standards

* a Government Catalogue of approved products can be
maintained

e connection to national level services can mandate the
use of standards

* 'payment by results' can require reporting through the
national services
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Architecture and Models
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Agreement (national) on the Design of a Clinical Information Architecture allows for...
Information Models to be developed locally, which then generate the templates used to...

instantiate the Clinical Information gathered and used for clinical care and research
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Model-Driven Clinical Systems

Using the EHR framework, clinicians can develop their own clinical information models.

Then deploy them as enterprise-scale EHR, conforming to the architectural standards
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ISO 13606 Reference Model

EHR_EXTRACT - The electronic health record for one
person

FOLDER - High-level organisation of the EHR e.g. per
episode, per clinical specialty

COMPOSITION - A clinical care session, encounter or
document e.g. test result, letter

SECTION - Clinical headings reflecting the workflow and
consultation process

ENTRY - Clinical statements about Observations,
Evaluations and Instructions

CLUSTER - Nested multi-part data structures (tables and
interval time series) e.g. audiogram

ELEMENT - nodes with single data values e.g. reason for
encounter, body weight

DATA - Data types for instance values e.g. coded terms,
measurements with units

Kalra, D., 2006.
Electronic health
record standards.
Yearbook of medical
informatics, 15(01),

pp.136-144.

EHR_Extract

Logical building blocks of the EHR
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|Entries
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The Reference Model in Practice

CHUMLEY-WARREM, Arthur [(Mr) Sorn: 13-Feb-1947 (70 years) Gender: Male Qu Admin
Patient Id 67676767 NH5 Numbsr 123456789 Dashboard Patient Searc Registration

In Progress MNew Events Sumrna.ﬂ_fng Letters:

¥ citvyEHR Feature Demo (20) 01-Aug-2017 - DAS 28 *

Current Observations Disease Activity Score [(DAS 28)

2 e M =
Allergies and Warninags Swallen

/ Tender
Bone Chemistry l\ /

Laborastory Test Results

Cluster

Update Patient Demographics

BE B Data
Feature Demonstration . I 4 '! E|ement Entry

Hospital Anxiety and Depression
Scale

EHR_Extract

Diagnosis
Family History
Fracture Record
Medication

cityEHR “Yersion Mumber - W1.5 riday, 28th July ZD17

m

wesday, 1st August 2017 Lastlogged on: 12:29:5 4 an
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- -
Model-Driven cityEHR
Quit Administration
Dashboard Patient Search Patient Cohorts In-<Tray Clinics Orders Registration

26-Jun-2024 - Patlent Reglstration * rage foad time <méx Show 150-13606 [ Show ldsT1 & | 2

Patient Demographics

NHS Number 1234999555 Hospital Number 20072623

Su ne

Address |80 spaiding way | TWHEIY | sauthampton |
Paostcode

GP Detalls
e | | o | | bzl C | dGP |

Number - V1.7-2024-05-09-01 User-cityEHA Admiéristrator /| cityEHR Feature Demo ! en-gb Logged on! 12:25:20 Wednesday, 26th June 2024 ast logged on: 074041 Saburday, 22nd June 3024

Here is a patient registration screen in the EHR
Compositions, with their Sections, Entries and Elements are defined in the Information Model

The Composition to gather the data is chosen in the configuration
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Supporting ISO 13606

26-jun-2024 - Patlent Reglstratlon ¥ Page (vad time:

\Patient De mographics

Running cityEHR in debug mode allows viewing of the
ISO 13606 structure.

Quit Administration

Dashboard Patient Search Patient Cohorts In-Tray Clinics Orders Registration

s Show 150-136(

NES Number
VHS Number

1234999555 Hospital Nurr

=" NeooT2623

1734999555]

Ms

PR [poty

SETT

lPonsford

x Assfgned at Birth

Female v || Gendert

dentity te of Birth |
: I Female ~ | 2521050 =

IBL} Spalding Way

Town/City -
l&nuthampmn

Posteode [ i
i 508 2UF

|GP Detalls
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Su ppo rti ng H L7 CDA Running cityEHR in debug mode allows viewing of the

HL7 CDA structure.

Quit Administration

city

XML Document Viewer

Download m

26-Jun-2024 - Patient Regl

Patlent Demographics

NHS Nuiriber =ClinicalDocument xmlns:cityEHR=" * oxmins imath="11 It
iRl 12349¢ =typeld root=" = extension=" i P
Title s <templateld root="#1 " extension=" ">
= <id root=" " extension=" "=
Sex Assigned at Birth [EEEEE =code code="" codeSystem=" " gdisplayName=" Wi
=effectiveTime value=" U
Address 80 Spa <recordTarget>
<patientRole=>
p_n;.:,_—,_:.;-e <id extension=""/>
<patients
=names
<prefix/=
<given/>
<family/>
=/ namas>

=<administrativeGenderCode code=
<birthTime value=""/=>
</patient>
<providerfrganization>
<id extension=" ® root=" i -
=Name />
=/providerOrganization>
</patientRole>
</recordTarget>
=author=
=<time value=""/=
<assignedfuthor=
<id extension="" root=" R >
<assignedPerson>
<name )=

codeSystem="" displayName=""/>
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Patient Record - Based on the Model
PONSFORD, Polly (Ms) Bom: 25-Aug-1950 (73 years) Gender- Female Quit Administration ¢ity
Batient Id BOD72623 NHS Number 1234998555 A Dashboard Patient Search Patient Cohorts In-Tray Clinics Orders Registration 31[;

BLL

3 y Hide [ ’. . . . . k
Events Annotations Lifeline Events ISyt hways Booking Ordering

¥ All Events (1) 26-jun-2024 - Patlent Reglstratlion Paoes ioad time -

26-|un-2024 Patient Registration Patient Demographles
NHS Number 1234999555

Patient Demographics

Hosp 1ber 80072623
GP Details hierse iefit false
Find Demographics
» Patient Registration (1) ] b
1234999555
Title Ms

Forename Pally
surname Ponsford

= n i Elements in the registration Composition are mapped to
Date of Birth 25-Aug-1950 the information required in the patient label (top left)

80 Spalding Way
¥ Southampton
SOB 2UF

GP Detalls

Find GP false
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Patient Search

Quit Administration city
Dashboard Patient Search Patient Cohorts In-Tray Clinics Orders Registration EHR
Ll

Recent Care Team

623 - Ponsford Patlent Search Fags ioad tims Care Team | Blue Team v

KTk
57229171 - Marston Patient id | | Surnarne | Forename | |
Gender | -- Select Value -- ~ |

96274917 - Wallace

Day of Birth | - Select Value -- ~
24605251 - Eastman : | |
Co iftant

Maonth | -- Select Value -- ‘-l Year I:l Date I:l

[T

Enter search criteria to find patient.

12551414 - Ca

Elements in the registration Composition (or any other
designated Compositions) are mapped to the search
terms used to find patients

cityEHR Version Number - v1,7-2024-05-09-01 User; cityEHR: Admiinistratar / city EHR Feature Brema | en-gh Logged ani 12:25:40 Wednesday, 26th June 2024 Last logged on: 07:40:01 Saturday, 22nd June 2024
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Enter Patient Data Using any of the Compositions defined in the

Information Model

PONSFORD, Pelly (Ms) Bom: 25-Aug-19250 (73 years) Gender: Female Quit Administration

nt Id 80072623 NHS NL

1ber 1234999555 A Dashboard Patient Search Patient Cohorts In-Tray Clinics Orders Registration
Hide

de
55 New Events Summaries Letiers  Pathways Booking Ordering

HR Feature Demc

=emit= Show [S0-13606 [ Sho

- : = T
Current Observations Family history | o

Yesr of Diagnosis Relation General g i
s @ .
* w * T X 1946 | Mother u | |Blaswmycosi~z |
1 1 X 1978 | Female Cousin On Mothers Side v| |Ma|aria |
T 10 11 =
* w * T #w X 1972 | Brother v | |Malarla |
Hospital Anxiety and Depression Scale i l_ |
Laboratory Test Results l l
s &
Ld I

Acid Base Disorders

Allergies and Wamings

Bone Chemistry

Update Patient Demographics

Feature Demonstration

Family Histary

| Family History

cityEHR, Version Number- V1.7-202.
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cityEHR . |
cityEHR is an open source Electronic Health Records system

=l
c I t Implemented as an Enterprise Java application, accessed
through a web browser.

Managing clinical information for patient care and research
w studies, using the HL7 Clinical Document Architecture (CDA)
{7 Based on over ten years of academic research

my

Using open standards throughout - ISO 13606. HL7 CDA, ICD
11, SNOMED CT, UML, XML, OWL/XML, XForms

- Entirely model-driven (using Ontology models, following the
ISO 13606 standard)

any

Clinician-led - using Clinical Information Models tailored for
each deployment, developed by clinicians using standard
desktop tools

18 /30
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Seven Informatics and cityEHR
Founded in 2013 to support the development and deployment of cityEHR

Now also delivers Fordham University's Applied Health Informatics masters program

sSeven

Informatics

cit

Welcome cityEHR User
Authentication successful.
You have access to more than one application.
lect from the following list.

i
LogOn Quit 990
nottingham
orchid
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Global Open Source Electronic Health Records

GOSEHR was launched the with financial support of Seven Informatics and the support for
Academic Research and Education Programs from Fordham University.

Partners include leading universities in the UK, Canada and Norway, together with the African
Digital Health Research Institute.

P FORDHAM UNIVERSITY
/("' Global Open Source Electronic Health Records THE JESUIT UNIVERSITY OF NEW YORK
The objective of the Global Open Source Electronic The Initiative is bringing the benefits of open

Health Records initiative is to create a sustainable source, structured EHR sysiems to low-income
program for the deployment of open source EHR in countries, through engagement, education and
participating countries, with the ultimate aims of research with local communities.

improving patient outcomes and delivering better

Al o ) Partners include leading universities, healthcare
healthcare, within existing budget constraints. _
providers, open source software developers, NGOs

and local community companies.

https://gosehr.org
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GOSEHR Dimensions

FORDHAM UNIVERSITY
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GOSEHR Engagement Model

| MNon Government Organization (NGO)

Facilitates _;_

. '\DHR

| Local Deployment | ummnmuuuma:mﬁmrm
Releases Evaluates

—_— . r Y
C_lf)'_ Healthcare University
Eﬂﬂ Provider Partner

_ - _ .
m_Suppurt | !— Develops ‘-_ Certifies

1

Development
Partners

u:'-'.'.'__ Epurete .u. rﬂrrlr;n'r

Seven
Informatics

N

Ir" %
‘ Government

Agency

Systems | L my |

Integrator .
{ ) EHR

e

The GOSEHR Engagement Model brings together local research, systems integrators
and care providers to deploy open source EHR, supported by the GOSEHR partners.
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Model-Driven EHR

cityEHR is a model-driven platform for
i t the development and deployment of
c I y Model-Driven Platform Electronic Health Record applications.

Open Health Informatics for Electronic Health Records The underlying Information
Architecture is an ontology that follows
. the 1ISO 13606 and HL7 CDA

,.-"’
Ef Information e lnfnrmatlnn f( Information f\/ ]nfnrmalm standards.
£ \_Architecture Model _ @plate K\! nstance o . _
< = Clinicians create Clinical Information
Models using familiar tools. such as a
e | i spreadsheet.

~Aapg aA-BE-BEE=E5

The models are imported to cityEHR
and then drive the features of the EHR
that are made available to clinical
users.

’ e .
=, m
| (= 1
Optisnal
Gptionsi
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Deployment of cityEHR

| Users access the EHR using the Firefox web
: browser on devices connected to the network
“v u ‘ within the Healthcare Provider.

- Healthcare Provider — cityEHR can be deployed within the Healthcare
= - - . Provider, ideally in a secure server room using
Server Room < -2 2 a virtual server infrastructure.
Virtual 'clty | . |
Server network = ‘

Cloud Service

Alternatively, cityEHR can be deployed on

Vil vimel g secure private Cloud Service, accessible
€ /L_:-‘“” through the Healthcare Provider network.
o ohhcare Provider The most secure way to achieve this is to set up
e _ . a Virtual Private Network (VPN) between the
ﬂ‘. q‘r i| Cloud Service and the Healthcare Provider.

network | ‘
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cityEHR Scalability

@ Stand-alone Deployment | cityEHR is deployed on the open source

eXist Native XML Database
EHR Built-in database

| [ CuselE The database is built in to the cityEHR

—— Up to 10,000 patients system and can be used for small scale
deployments.

| ci# | 'Depluy with External Database
For larger deployments, the database can
External database, single instance be installed on its own server, either as a
— 1 |1lto1l00users single instance or as a database cluster on

———— Up to 50,000 patients

city__ : Deploy with Database Cluster
External database, multiple instances
1 to 10,000 users

|[F::ﬁ Up to 1,000,000 patients

multiple servers.




Integration with cityEHR

cityEHR can be deployed with the open
source Mirth Connect integration engine,

~ Community " Ambulatory | District Clinical information from multiple sources is
‘ Care m Centre m | Hospital ” routed through Mirth, transformed to HL7
- —— ——— CDA and imported to the cityEHR

repository.

| =
Integration Engine (Mirth Connect) A‘(R EHE;G 1«;
epository
A

e —

T ! ! i

Diagnostic ' 1 Analysis &
Lab
[ = ] [ en -

Imaging Reporting

Healthcare Provider
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Support and Maintenance

Blueprints for system Support and Maintenance, involving the Care Provider, Local System
Integrator and Seven Informatics.

First Line > secondtne DD

Care Provider System Integrator Seven Informatics
User Support Solution Support Product Support
Triage of User Issues Performance Monitoring Patch Releases
Local network support Configuration Patches Product Roadmap
Local device support Information Models New Product Releases
System administration Deployment Upgrades Training
Information Models Product Upgrades Documentation
User training Gateway to Third Line ' | Online Resources
Gateway to Second Line ——
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Agile Deployment Plan

Blueprints for deployment in three phases, of three or six months, with monthly iterations,
using the agile Scrum methodology.

Phase One Phase Two Phase Three

Foundation Integration Electronic Health Record
Local Engagement Network Education and Training
Project Teams Server Installation Mirth Connect go-live
Regulatory Approval End-User Devices Deploy cityEHR
Education and Training Deploy Mirth Connect Pilot cityEHR as Viewer
Deployment Plan Information Models Information Models
Information Models Connect End Points Pilot cityEHR
Feasibility Prototypes Connect EHR Database Refine models

Pilot with live data cityEHR go-live
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Open H ealth | nformati CS openhealthinformatics.org

@ Open Health Informatics

Standards Open Source Interfaces Processes Resources Workshops GOSEHR Summit

Informatics Delivering Better
Healthcare Outcomes

Open Health Informatics brings together Open Standards, Open Source Software,
Open Systems Interfaces and Open Development Practices with the aim of delivering

better healthcare outcomes.

Open Standards

Open Source Software

Open Systems Interfaces
Open Development Processes
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Get Involved

|R_egister 8th — 13th September 2024, St Edmund Hall, Oxford.

Presented by: FORDHAM UNIVERSITY

T

GOSEHR Summit

An annual summit, bringing together academics, healthcare professionals,
This one-week residential workshop will bring fogether participants from around the engineers and investors from around the world, presented in association with
world, to learn how to configure and deploy an open source, model-driven, health Fordham University.
elecironic records system. We will use the open source cityEHR system, initially
configured with example ontology models for a range of clinical services, which have Next Date: Saturday 5th April 2025, St Edmund Hall, Oxford.
been created by students at Fordham University, the University of Oxford and the
University of Victoria, Canada.

reger i FORDHAM UNIVERSITY
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