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Current Implementation Blog

Marco-Polo and Umbrellas #

6 days until the RHEA meeting in Kigali. The countdown continues. That noted we've had quite an eventful weekend.
The JHS team pushed hard on Saturday to get the Ruhunda site to a working solution (this continues today - Tuesday).

We had some fun and games this weekend with heavy rain and no power for some stages, having the team working on
the UPS for the server to get as much time as possible on the systems. We spent a good bit of Saturday working on
patching together a network infrastructure in the interim (the MoH will rollout the updated network later on). There was
an atmosphere of adventure with the guys working in the dark / by monitor light / by phone-torches, taping cables in
place, checking network points, installing temp switches, pushing to get the internet connected and available through
the Health Centre, not to mention the continued testing and tweaking (finding and fixing bugs) that come up when you
lay down code in a real world setting.

Carl Fourie, Jembi Health Systems, 18 September 2012, http://rwandahie.blogspot.sg/
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Health Enterprise Architecture Framework for National
Health Information Systems Integration

Strategic Vision and
Mission

Architecture Capability
Framework

Documented Systems

TOGAF Architecture
Development Method

and Techniques

el Architecture o

Content

Framework

Models

Target Architecture

-> Capacity Building

-> Methodology
-> Methodological Tools

-> Repository of Assets

-> Registry Application
-> Reference Models
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Slide courtesy of Bron Kisler, Elizabeth Keller, Don Newsham, Joint Initiative Council

Key Requirements (3)

¢ STANDARDS OF INTEREST (first list of 33) (1-18)

Note: Need to further rationalize the 50 standards needed into 4-5 buckets / business
requirements — using enterprise view (the house picture) (use SKMT)

Deployment of a Clinical Data Warehouse TS 29585
Provider Identification TS 27527
Health Indicators for Conceptual Framework IS 21667
Health Informatics -Service Architecture -Enterprise Viewpoint IS 12967-1
Health Informatics -Service Architecture -Information Viewpoint IS 12967-2
Health Informatics -Service Architecture -Computational Viewpoint IS 12967-3
Identification of Subjects of Health Care TS 22220
EHR Definition, Scope and Context TR 20514
Good Principles and practices for a clinical data warehouse TR 22221
Health Indicators for Conceptual Framework TS 21667
Harmonized Data Types for Information Interchange (name change 2007) IS 21090
Guidelines for terminology development organizations TR 12309
Common Glossary for ISO/TC 215 TS 28379

Directory services for security, communications and identification of professio TS 21091
Secure Archiving of electronic health records Partl Principles and Requiremeni TS 21547
Privilege Mgmt and AC-1 Overview & Policy Mgmt TS 22600-1
HC Info Privilege Mgmt & Access Control P-2 Priv Mgmt TS 22600-2
HC Info Privilege Mgmt & Access Control P-3 AC Mgmt TS 22600-3



o Key Requirements (3)

<> STANDARDS OF INTEREST (first list of 33) (19-33)

Functional and Structural Roles TS 21298
Pseudonymisation TS 25237
Information Security Mgmt in Health using ISO/IEC 27002 (name change 2007 V IS 27799
Capacity-based eHealth architecture roadmap -Part 1 - International Initiatives TR 14639-1
Capacity-based eHealth architecture roadmap - Part 2: Business Requirements TR 14639-2

Personal Health Records: Definition, Scope and Context TR 14292
Knowledge Management of Health Information Standards TR 13054
Requirements for an electronic health record architecture TS 18308
EHR System functional model ISO/HL7 107:

Business Requirements for Health Summary Records - Part 1: Requirements TR 12773-1
Business Requirements for Health Summary Records - Part 2: Environmental Sc TR 12773-2
WHO ICD-10

Logical Observation Identifiers Names and Codes (LOINC)

SNOMED-CT (for LIC)

SDMX-HD

Slide courtesy of Bron Kisler, Elizabeth Keller, Don Newsham, Joint Initiative Council



SDMX-HD

Agaregate Data System

/ OpenMRS :

SDMX-HD

/ \ Templat

SDMX-HD Integration Module

| Upload SDMX-HD Template .

|

Map SDMX-HD template to OpenRMS
Indicator and Dimensions

R ——

| Generate SDMX-HD Messgage |mmemennnnnas SDMA-HD feceeneeanneannst

Messag
N J

o 7

The Statistical Data and Metadata Exchange — Health Domain (SDMX-HD), a data exchange format for the
Monitoring and Evaluation community. See www.sdmx-hd.org
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aopenMRS Not logged in | Log in | Help

( ) Home Find Patient Dictionary

() OpenMRS

MEDICAL RECORD SYSTEM

Welcome to OpenMRS. Demo username: admin - Password: test

Username: |

Password: |




Atlas of known OpenMRS
Implementations
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Architecture and Solutions

slide courtesy of David Lubinski, PATH

Global Level Local Level
Common Country Specific

- Global Health Country Health
L Architecture Architecture
g + Reguirements

= - Standards

E - Guidelines

Country Health
Solutions

pd
o - Software
E - Hardware
8 Global Health . Services
Solutions
« etc.




slide courtesy of Derek Ritz, ecGroup

Map of Health Facilities in Rwanda







VISION - Rwanda eHealth Strategy

(Dr Richard Gakuba, National eHealth Coordinator, Ministry of Health, Rwanda)

Public Health reportina IS
Health Care Insurance IS
Human Resource IS

Telemedicine and e-

learning 1S

Community based IS
Diagnostic Services IS
Supply Chain IS

Primary Care IS

Foundational components
Developing policies for e-health
Equipping hospitals with ne:works and computers
Connectivity of hospitals
System security
Subscription to evidence based medical literature
Minimum set of indicators
NID integration
Development of Integrated e-Health architecture and standards
Providing remote |T support to healthcare facilities
e-Health Center of Excellence




GENERALIZING THE VISION - 1SO 14639

Informed health policy
Improved access to care
Evidence-based practice
Informed health service planning
Efficiency, productivity, cost-effectiveness
Improved quality of care - to individuals & populations

Health Process Domain Components

I Patient Path — supporting continuity of care
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HS planning, monitoring & evaluation I
Foundation - eHealth Infostructure
EHR & Identification - Data interchange
health information regisines & Clmzzl;mvcmal;gl:sgy & interoperability &
repositories directones accessibility
Consent/access Census,
control & Privacy, security & population
workflow safety regime Information, &
management data warehouse
Foundation - ICT Infrastructure

)

-> V/ision and goals

-> Domains

-> Governance

-> Infostructure

-> Infrastructure
-> Standards




Goals

* Increase the number of pregnant women accessing
ante-natal care services

* Increase the number of HIV-positive pregnant
women accessing PMTCT services

* Improve progress in implementing MDGs 4, 5 and 6
(lower incidences of maternal and child mortality and
HIV/AIDS)

IMPROVE MATERNAL
REDUCE
CHILD MORTALITY HEALTH




Business Architecture — MODELED (ArchiMate)

arch RHEA Business Architecture /

[E ]
[ Repiosms

Community Health\Gupport

Public Health Reporting

isgnostic Testing/Imaging

()

uman Resource Management

Q)

Insurance Support

Supply Chsin Systems

Support National Registries

A

Eupport Nstionsl Datg
Warehouse

Data
Extraction

Provider Practitioner
Registry

D

Terminology Server

L

A

Ministry of Health

Is the
responsibility

of Naticnal Infrastructure Support

Slide courtesy of Mead Walker, Northrup Gruman




Rwanda Health Enterprise

Architecture Framework

Ministry of Health

* Add SDMX-HD Indicatiors
* Update the Provider (CHW) registry * Update the SHR
* Query facility registry

* Add client request

* Update the Provider (CHW) registry

* Query facility registry

i .......................................................................................................................................... ..! ou‘er Government svstems
Client Regist i
ent Registry € Patient Flow Death Registry —— L > NDatIonaI ID
Central Messaging Service Managemant atabase
(Broadcast messages)
9 Provider Registry |
Birth Registry ——
Facility Registry A Shared Health Record
(NAMIS)
Nation Regitry of Indicators
Terminology Service |« (DHIS?7)
A
Interoperabllity Layer \ &
Y \ 4
Health Information Access Layer - HIAL (Mirth/Mule/OpenESB ?77)
External Systems / / \ \ ¥
CHW (mUbuzima) CHW (RadidSMS) OpenMRS SN B TracNET HIS

* Submit SDMX-HD Indicators* Add SDMX-HD Indicatiors

* Add client request

* Update the SHR
* Update the Provider registry

* Query facility registry
* Query Terminology

* Query facility registry

* Submit SDMX-HD Indicators
* Add client request

* Update the SHR

* Update the Provider registry
* Query facility registry

* Query Terminology
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Canada Health InfoWay EHR Architecture

JURISDICTIONAL INFOSTRUCTURE

Registries Data Ancillary Data EHR Data Data
& Services & Services & Services Warehouse
Client - —
Registry Outbreak PHS Shared Drug Diagnostic Laboralory Health
Management Reporting Health Record Information Imaging Information
Provider - —’
Registry | | | | | |
Location - .
Registry [ Business EHR Message Mormalization
Rules Index Structwres Rules
E TeRr:;?;I:’ny - Longitudinal Record Services
Security Mamt | " | | . . |
Data Privacy Data Configuration
Common Services
HIAL Communication Bus \(
- ~
Public Health Pharmacy R?:cggdlc;?y Lab System Hospital, LTC, Physician EHR Viewer
Services System PACSIRIS (LIS) CCC,EPR Office EMR
Public Health Pharmacist Radiologist Lab Clinician Physicians Physician/ Physician/
POINT OF SERVICE Provider Provider Provider Provider
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Health Information Exchange Training in Canada

'

COLLEGE OF APPLIED ARTS AND TECHNOLOGY
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Technology components
0 Zilics | cRr

|
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€ ) OpenMRS '

\Il

PR

1 1 I'nOHaLLIK(

Inforoute COLLEGE
O i oo
In foway du(anada(

Ch:‘.’dCount.Fq U PG Millennium Villages

VCT Clinic

Core Architectural Services:

« Client Registry and Patient Identification (CR)
« Provider and Facility Registry (PR)

« Terminology Standards and Service (TS)

« Shared Health Record (SHR)

» Logical Record Service (LRS Mosa’s Village
* Health Information Access Layer)

Community Clinic




Connectathon at Medinfo 2010
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Architecture of the Rwandan Open Health Information Exchange

1. Crichton R, Moodley D, Pillay A, Gakuba R, Seebregts CJ. An Interoperability Architecture for the Health Information
Exchange in Rwanda. In: International Symposium on Foundations of Health Information Engineering and Systems. 2012.

Client Registry

HC Professional Shared Health Record
Registry | Infrastructure
services
HC Facilities Registry Terminology
Service
vy v
Health Information Mediator
(HIE interoperability layer)
T 4
= Point of
RapidSMS :
> u_ OpenMRS service
applications

i HeAL

u« HEALTH ARCHITECTURE LABORATORY '..:.,.:g Jembl heallh SySlems NPC

M UNIVERSITY OF KWAZULU-NATAL



OpenHIM Interoperability Layer Design
(developed by Ryan Crichton, Jembi Health Systems)

’___________________________________________________\

Health Information Mediator R

1
Security Mediation Component

Service
Provider

Channel for <transaction type 1>

1 |
I
|| Service _| Persistence Channel for <transaction type 2> | Service
requester Interface "| Component 1 . Provider

AP Channel for <transaction type 3> )

. I
I = [ [:
3 I Service
: Channel for <transaction type n> _J Provider
/
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OpenHIM Mediation and Orchestration Design
(developed by Ryan Crichton, Jembi Health Systems)

Normalisation
On-ramp
Transformation
Translation
4
Orchestration
0 *
- — —r - 1
- T ~~-J
- - -t - l = - -~ -
* - ' - - *
De-normalisation De-normalisation De-normalisation
Translation Translation Translation
Off-ramp Off-ramp Off-ramp
Transformation Transformation Transformation
o=

o
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OpenHIM Component Scalability Design
(developed by Ryan Crichton, Jembi Health Systems)
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Rwanda Open Health Information Exchange Technology Architecture

i Other Government
Rwanda National Data Centre o
Infrastructure Services ]
: Client Registry [« .| National ID
<(Opencmier gty = — "| Database
1@1 Regenstrief Institute
[ 3% jembi beathsystems
roHoolth < HC Professional = Shared Health %
o Registry — E Record

") OpenMRS

HC Facilities | | { Terminology
4 Resource Map Registry

Service J
e Apelon
& InSTEDD a

HIE Interoperability Layer
V¥V V. Y
3% jembi healthsystems .

« HeAL

T AT T LABCRA YO
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Internet

J
/ \ Point of Service

Applications
Community-based mobile Facility-based electronic
phone applications medical record applications

=)
€_) OpenMRS

¢ HeAL

HEALTH ARCHITECTURE LABORATORY
W, UNIVERSITY OF KWAZULU-NATAL
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Rwanda Terminology Service

developed by Hannes Venter, Jembi Health Systems - http://ts/jembi.org

Rwanda Terminology Service

X

ICD10
ICD10RW
LOINC-3
LOINC-2
LOINCRW
RSMS
RWADMIN

LOINC

I_Rwa[l_da Code Space

ABACAVIR (814)

Abnormal Breast exam/findings (8154)

ARV Appointment Date (5096)

ARV Regimen: (2589)

ARV Start Date (6132)

ASTHMA (5)

Bleeding very much (= 500ml) soon after giving birth (8531)
BORN ALIVE (6543)

BORN DEAD (6544)

CD4 Count: (5497)

CD4 Date (3461)

Cephalic (8147)

Cotrimoxazole Date: (1499)

Creatinine Level (790)

Describes how a child was delivered during the birthing
process.

Description of baby's anomalies (8510)

DIABETES (3720)

DIDANOSINE (796)

Doctor (8175)

29
%%

ARV Regimen: (2589)

Code

2589
Preferred Term

ARV Regimen: (2589)
Synonyms

Properties
Code in Source - 2589
OpenMRS Concept Id - 2589
Form - Sero Positive

jembi health systems .-



Health Architecture Registry and Repository

www.HingX.org

developed by Open Health Tools (www.openhealthtools.org)

H N
ING/EG
HOME ABOUT

FIND HEALTH IT
RESOURCES

Register a Resource

Find People and Organizations

RESOURCES DISCUSS

Audience

(] Architect 100
(| Business Analyst 78
[} Clinician 23
() Developer 200
(] Implementer 302

More values...

Type

Resources ¥ | Use cases, requirements, guidelines, specification Q

. Chris Seebregts =

COMMUNITY FOLDERS -
Current group: Jembi

Search for use cases, requirements, guidelines, specifications, or software modules SEARCH

Example: prevent* + “AIDS treatment”~10

Found 487 Resources Add to Folder: Selected | All Sort by:
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(O (Project) Rwanda Health Enterprise Architecture (RHEA) Project

June 7, Views: 175, Downloads: 5 - The RHEA project comprises an international project team is funded by the IDRC,
Rockefeller Foundation and PEPFAR. The international project team has designed an enterprise architecture based solution
at country level and a health information exchange (HIE) to collate applications used at the point ...
http://www.jembi.org

(] [Policy, Regulaton] Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AN...

July 19, Views: 99, Downloads: 2 - This explanatory memorandum presents in further detail the proposed new legal
framework for the protection of personal data in the EU as set out in Communication COM (2012) 9 finall. The proposed
new legal framework consists of two legislative proposals: - a proposal for a Regulation of the European...

f'; http://hingx.org:81/svn/main/Jembi/com2012_0011en01.pdf




Modeling eHealth Policies and Regulations
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All systems based on individuals should
primarily be aligned to the Information
System National health, ig, collect,
process, produce and transfer the data
and indicators defined by the System
National Health.
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Partners and Funders

PARTNERS

Ministry of Health of Rwanda
Jembi Health Systems
Regenstrief Institute
INSTEDD

Sysnet

Intfrahealth

Apelon

Partners in Health
OpenMRS Foundation
RapidSMS (UNICEF)
University of KwaZulu-Natal
Pivot Access

FUNDERS

Canadian International
Development Research
Centre (IDRC)

Rockefeller Foundation
(RockFound)

United States President’s
Emergency Plan for AIDS
Relief (PEPFAR)

United States Centres for
Disease Conftrol and
Prevention (CDC)
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Thank you

Mozambique
Avenida Julius Nyerere no 3326
Condominio Diplomatic Village
Casa numero um

PHYSICAL

Maputo POSTAL
Rwanda m— ) TEL
Kacyiru Road X A FAX
Plot Number 1760 \ EMAIL
Kigali WEBSITE

South Africa

Unit D11, Westlake Square,

Bell Crescent, Westlake, Cape Town
Postnet Suite 280, Private Bag X26,
Tokai 7966, South Africa

+27 (0)21 701 0939

+27 (0)21 701 1979

info@jembi.org

www.jembi.org
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