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Agenda	  

•  RHEA	  Context	  &	  Objec:ves 	  Chris	  Seebregts	  
•  EA	  modeling 	   	   	   	   	   	  Mead	  Walker	  
•  CHP	  project 	   	   	   	   	   	  Derek	  Ritz	  
•  HEART 	   	   	   	   	   	   	   	  Boris	  Kapitanksi	  
•  Joint	  Ini:a:ve	  Council 	   	   	  Chris	  Seebregts	  
•  SKMT	   	   	   	   	   	   	   	   	  Chris	  Seebregts	  
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Rwanda	  Health	  Enterprise	  
Architecture	  (RHEA)	  Project	  

•  RHEA	  is	  an	  ini:a:ve	  of	  the	  Rwandan	  Ministry	  of	  
Health	  eHealth	  Coordina:on	  Unit.	  

•  RHEA	  seeks	  to	  develop	  and	  implement	  a	  health	  
enterprise	  architecture	  for	  Rwanda.	  

•  Ini:al	  funding	  
–  Interna:onal	  Development	  Research	  Center	  (IDRC)	  
and	  Rockefeller	  Founda:on	  (RF)	  2009-‐2012	  (March)	  

•  Current	  funding	  	  
– Health	  Informa:cs	  Public	  Private	  Partnership	  (HI-‐PPP),	  
a	  project	  funded	  by	  the	  US	  President’s	  Emergency	  
Plan	  for	  AIDS	  Relief	  (PEPFAR);	  2010-‐2012	  (September)	  
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OASIS	  –	  RHEA	  –	  HIE	  Projects	  
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Sub-‐Projects	  within	  RHEA	  
1.  Rwanda	  HIS	  Modeling	  
2.  HIE	  Project	  

1.  HIE	  Capacity	  Building	  
2.  HIE	  Implementa:on	  Science	  
3.  HIE	  Technical	  Assessment	  
4.  HIE	  Requirements	  and	  Scoping	  
5.  HIE	  Implementa:on	  
6.  HIE	  Interoperability	  Layer	  

3.  Contract	  and	  FInancial	  Administra:on	  
4.  Project	  Administra:on	  
5.  HEAF	  
6.  HEART	  
7.  Mobile	  Integra:on	  
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Funders	  and	  Partners	  

Funders	  
1.  Interna:onal	  development	  

Research	  Centre	  (IDRC)	  
2.  Rockefeller	  Founda:on	  
3.  President’s	  Emergency	  

Plan	  for	  AIDS	  Relief	  
(PEPFAR)	  

Partners	  
1.   Ministry	  of	  Health,	  Rwanda	  
2.   Jembi	  Health	  Systems,	  South	  Africa	  &	  

Rwanda	  
3.   Pivot	  Access,	  Rwanda	  
4.   HEAL,	  University	  of	  KwaZulu-‐Natal,	  South	  

Africa	  	  
5.   BLeao	  Informa:ca	  em	  Saúd,	  Brazil	  
6.   Liz	  Peloso	  Consul:ng	  
7.   CDC,	  USA	  	  
8.   Regenstrief	  Ins:tute,	  USA	  	  
9.   InSTEDD,	  USA	  	  
10.   Partners	  in	  Health,	  USA	  and	  Rwanda	  
11.   Millennium	  Villages	  Project	  	  
12.   World	  Health	  Organiza:on	  
13.   Nethope	  
14.   Mohawk	  College	  
15.   ecGroup	  
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RHEA/HEAF	  Objec:ves	  

•  Develop	  semi-‐formal	  documenta:on	  for	  the	  
RHEA	  project	  on	  behalf	  of	  the	  Ministry	  of	  
Health	  

•  Reuse	  selected	  assets	  (artefacts)	  in	  other	  
countries,	  eg	  Mozambique	  and	  South	  Africa	  
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Architecture	  and	  Solu:ons	  Framework	  
Slide	  courtesy	  of	  David	  Lubinski,	  Path	  

Specific	  to	  a	  Health	  
System	  in	  a	  Country	  

Common	  to	  Health	  
Systems	  in	  Many	  Countries	  

Architectures	  
1.  Requirements	  
2.  Paberns	  
3.  Designs	  
4.  Standards	  
	  

Solu:ons	  
1.  Socware	  Applica:ons	  
2.  Socware	  Development	  
3.  Hardware	  and	  Networks	  
4.  Support	  Services	  

Common	  Architecture	  

Common	  Solu:on	  

Specific	  Architecture	  

Specific	  Solu:on	  
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RHEA	  Subversion	  Repository	  
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The	  Open	  Group	  Architecture	  Framework	  (TOGAF)	  

Enterprise	  Con:nuum	   Architecture	  Development	  Method	  
(ADM)	  
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NEHTA	  Interoperability	  Framework	  and	  EA	  

2012/03/26	   11	  
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Artefacts	  
 

National E-Health Transition Authority 

 

Interoperability Framework  

Version 2.0 — 17 August 2007 

  

 

National E-Health Transition Authority 
 

 

National E-Health Standards 
Catalogue  

Supporting Standards Implementation  

Version 4.0 - 05/12/2007 
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Paferns	  of	  Healthcare	  –	  Sierra	  Leone	  

13	  
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CRDM	  Ac:vity	  Flow	  Model	  

14	  

Ref:	  David	  Lubinski,	  PATH	  and	  David	  Ross,	  PHII	  –	  Personal	  Communica:on	  
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Example	  of	  CRDM	  Process	  Modeling	  Tools	  

• Show	  how	  things	  work	  
• Visualize	  the	  work	  flow	  
• Standard	  flowchart	  
• Basic	  modeling	  tools	  

15	  

Ref:	  David	  Lubinski,	  PATH	  and	  David	  Ross,	  PHII	  –	  Personal	  Communica:on	  

CRDM	  –	  Collabora:ve	  Requirements	  Defini:on	  Methodology	  
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Example	  Nontechnical	  Ac:vity	  Diagram	  

16	  

Ref:	  David	  Lubinski,	  PATH	  and	  David	  Ross,	  PHII	  –	  Personal	  Communica:on	  
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Maternal	  Concept	  Lab	  
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S1.	  Rwanda	  HIS	  Modeling	  Sub-‐Project	  

•  Aim:	  Model	  the	  HEA	  in	  Rwanda	  
•  Leads:	  Mead	  Walker,	  Chris	  Seebregts	  
•  Status:	  Ongoing	  
•  Deliverables:	  

– Models	  for	  overall	  HIS	  
– Models	  for	  HIE	  Prototype	  
– Contribu:on	  to	  HEAF	  
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S1.	  Rwanda	  eHealth	  Building	  Blocks	  

•  Aim:	  Model	  the	  HIS	  in	  
Rwanda	  

•  Leads:	  Mead	  Walker,	  
Chris	  Seebregts	  

•  Status:	  Ongoing	  
•  Descrip:on	  of	  

Deliverables:	  
–  Models	  for	  overall	  HIS	  
–  Models	  for	  HIE	  Prototype	  
–  Contribu:on	  to	  HEAF	  
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S1.	  Modeling	  the	  Rwanda	  HIS	  
(Mead	  Walker)	  

•  Ini:al	  models	  
developed	  by	  Mead	  
Walker	  from	  Rwanda	  
eHealth	  Strategic	  plan	  

•  Current	  focus	  on	  
modeling	  the	  HIE	  (as	  
part	  of	  the	  data	  
warehouse)	  
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S1.	  Modeling	  the	  Rwanda	  HIS	  
(Mead	  Walker)	  

•  Ini:al	  models	  
developed	  by	  Mead	  
Walker	  from	  Rwanda	  
eHealth	  Strategic	  plan	  

•  Current	  focus	  on	  
modeling	  the	  HIE	  (as	  
part	  of	  the	  data	  
warehouse)	  
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Mapping	  of	  eHealth	  	  in	  Mozambique	  



jembi.org;	  jembi.com	  

S5.	  HEAF	  and	  Elabora:on	  
(Mozambique,	  South	  Africa)	  
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Mozambique	  e-‐Gov	  Framework	  
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S7.	  Collabora:ve	  Health	  Portal	  
Project	  

•  Aim(s):	  
–  Develop	  an	  integrated,	  scalable	  and	  adaptable	  m/eHealth	  
solu:on	  service	  plajorm	  

–  Drama:cally	  reduce	  development	  and	  implementa:on	  
:melines	  for	  Ministries	  of	  Health,	  NGOs	  &	  other	  organiza:on	  
who	  want	  to	  benefit	  from	  m/eHealth	  solu:ons	  

–  Complement	  exis:ng	  Enterprise	  Architecture	  research	  by	  
incorpora:ng	  mHealth	  technologies	  to	  ensure	  reach	  to	  
handheld	  devices	  

•  Lead(s):	  Chris,	  Carl,	  Ed,	  Paul	  
•  Status:	  In	  Progress	  
•  Deliverables:	  

–  mHealth	  plajorm	  specifica:ons	  
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CHP	  Project	  
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Approach	  
1.  Establish	  representa:ve	  workflows	  required	  to	  support	  the	  3	  projects	  of	  interest	  

(Rwanda,	  Bihar	  and	  Zambia).	  	  
1.  Engage	  with	  each	  project	  
2.  Collect	  the	  use	  cases	  /	  requirements	  

2.  Develop	  the	  technical	  ar:facts	  (UML	  diagrams)	  that	  describe	  these	  use	  cases.	  	  
1.  Ac:vity	  diagrams	  (workflow,	  swim	  lanes)	  
2.  Interac:on	  diagrams	  (shows	  messaging	  between	  point	  solu:ons)	  
3.  Class	  diagrams	  (illustrates	  the	  informa:on	  requirements)	  

3.  Employ	  the	  technical	  experts	  at	  HEAL/Mohawk	  to	  develop	  socware	  
specifica:ons	  to	  connect	  the	  target	  applica:ons	  into	  an	  interoperability	  
infrastructure.	  	  

4.  Share	  these	  specifica:ons	  broadly	  with	  the	  target	  socware	  communi:es	  for	  
comment.	  

5.  Have	  the	  HEAL/Mohawk	  team	  develop	  level-‐of-‐effort	  es:mates	  to	  accomplish	  
the	  work,	  based	  on	  their	  experience	  and	  understanding	  and	  informed	  by	  the	  
lessons	  learned	  from	  last	  year’s	  Medinfo	  project.	  (included	  as	  part	  of	  #3)	  

6.  (Op:onal)	  Prototype	  explora:on	  using	  both	  SOAP	  &	  RESTful	  APIs.	  
7.  Report	  back	  to	  PEPFAR	  –	  use	  case	  descrip:ons,	  engineering,	  and	  es:mates	  	  
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On/Off	  Ramping	  Pafern	  

Jus:n	  Fyfe	  et	  al.	  Collabora:ve	  Health	  Plajorm	  Design	  Specifica:on	  &	  Analysis	  Report.	  Version:	  1.01.	  Publica:on	  
date:	  1/3/2012.	  Current	  Revision	  #:	  93;	  hbp://www.healthunbound.org/content/current-‐drac-‐document-‐set-‐link	  	  
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On/Off	  Ramping	  Pafern	  Applied	  

Jus:n	  Fyfe	  et	  al.	  Collabora:ve	  Health	  Plajorm	  Design	  Specifica:on	  &	  Analysis	  Report.	  Version:	  1.01.	  Publica:on	  
date:	  1/3/2012.	  Current	  Revision	  #:	  93;	  hbp://www.healthunbound.org/content/current-‐drac-‐document-‐set-‐link	  	  
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S7.	  THE	  HEALTH	  ENTERPRISE	  ARCHITECTURE	  
REPOSITORY	  AND	  TERMINOLOGY	  SERVICE	  

(HEART)	  COMMONS	  PROJECT	  
•  Aim(s):	  

–  The	  Health	  Enterprise	  Architecture	  Repository	  and	  Terminology	  
service	  (HEART)	  is	  an	  open	  source	  common	  repository	  that	  will	  
help	  facilitate	  and	  accelerate	  affordable	  implementa:ons	  of	  
health	  IT	  solu:ons	  by	  fostering	  the	  discovery,	  exchange,	  and	  
incremental	  improvement	  of	  reusable,	  interrelated	  health	  IT	  
documents,	  requirements,	  processes,	  applica:ons,	  tools,	  source	  
code,	  data	  sets,	  templates,	  or	  any	  other	  digital	  assets	  

•  Lead(s):	  Rob	  Kolodner,	  Chris,	  Carl,	  Paul	  
•  Status:	  In	  Progress	  
•  Deliverables:,	  	  

–  Repository	  
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Health	  Enterprise	  Architecture	  
Registry	  of	  Tools	  Project	  
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Discover	  Architectural	  Assets	  
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Share	  and	  Reuse	  Assets	  
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Annotate	  Assets	  and	  Add	  Afributes	  
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Classifica:on	  of	  Standards	  

•  Can	  classify	  standards	  in	  four	  dimensions	  
•  Organiza:on	  
•  Process	  
•  Informa:on	  
•  Technology	  

•  hbp://www.hiwiki.org	  	  

36	  



 
 
Joint Initiative Council (JIC) & Partners 
 
Working Meeting on Enabling  Standards 
for LMIC’s 
 
    MEETING REPORT 
   Geneva 
      September 29/30, 2011 

Slide courtesy of Bron Kisler, Elizabeth Keller, Don Newsham, All Geneva Participants 



 Genesis for Working Meeting 
Hosted by Joint Initiative Council for Global Health 

Informatics Standardization	  
Joint	  Ini+a+ve	  -‐	  6	  SDO’s	  collabora+ng	  to	  enable	  

common,	  +mely	  harmonized	  health	  informa+cs	  standards	  

"  Working	  mee:ng	  was	  convened	  to:	  
"   build	  upon	  the	  standards	  needs	  for	  emerging	  and	  developing	  countries	  
"   begin	  formula:ng	  a	  plan	  to	  address	  those	  needs	  
"   advance	  past	  conversa:ons,	  communiqués,	  bi-‐lateral	  and	  mul:-‐lateral	  

related	  mee:ngs	  
"   bring	  about	  broad	  and	  sustained	  progress	  for	  standards	  in	  emerging	  and	  

developing	  countries.	  
"   bring	  a	  small	  group	  of	  key	  leaders	  together	  

•  Global	  SDO’s,	  E&D	  Countries,	  WHO,	  IMIA,	  Donors,	  …	  
•  with	  strong	  facilitators	  

Slide courtesy of Bron Kisler, Elizabeth Keller, Don Newsham, All Geneva Participants 



Foundation to Strategic Action 
"   “Mission”	  –	  to	  enable	  the	  fullest	  and	  equal	  awareness,	  access,	  

par:cipa:on	  and	  adop:on	  for	  health	  informa:cs	  standards	  that	  can	  
be	  used	  in	  low	  and	  middle	  income	  countries	  to	  ensure	  beber	  health	  
informa:on	  for	  beber	  health	  

"   “Scope”	  -‐	  All	  countries,	  regions	  and	  communi:es	  unable	  to	  
par:cipate	  with	  (access,	  abend	  and	  adopt)	  health	  informa:cs	  
standards	  and	  related	  SDO’s	  effec:vely	  and	  fully	  with	  a	  focus	  on	  
lower	  and	  middle	  (lower	  and	  upper	  middle)	  income	  countries,	  regions	  
and	  communi:es,	  also	  known	  as	  emerging	  and	  developing	  countries	  

"   “Goal”	  	  Strategic	  Ac:on	  Plan	  –	  focused	  on:	  
•  opportuni:es	  and	  barriers	  	  
•  strategies	  (broad	  what	  statements)	  
•  tac:cs	  (specific	  ac:ons	  desired	  /	  needed)	  
•  stakeholder	  iden:fica:on,	  roles	  

"   Followed	  up	  by	  a	  business	  plan	  

Slide courtesy of Bron Kisler, Elizabeth Keller, Don Newsham, All Geneva Participants 



Value of Standards for LMIC’s 

"   Build	  na:onal	  eHealth	  Architecture	  based	  on	  standards.	  
"   Develop	  a	  “policy	  enabling	  environment”	  to	  enhance	  IT	  infrastructure	  	  

(na:onal	  governing	  bodies	  adopt	  /	  adapt	  standards,	  then	  apply	  policy)	  
"   Improve	  Donor	  alignment	  in	  funding	  priori:es	  for	  health	  informa:on	  system	  

strengthening	  
"   Enable	  Health-‐IT	  based	  microeconomic	  development	  to	  occur	  at	  all	  levels	  

(small	  business’s,	  NGO’s,	  ….)	  
"   Enable	  shared	  investment	  of	  implementa:on	  costs	  among	  various	  

stakeholders	  (line	  ministries	  and	  local	  governments	  and	  communi:es)	  	  
"   End	  of	  day	  /	  end	  point	  is	  beber	  health	  care	  delivery	  with	  key	  for	  much	  is	  

“not	  reinven:ng”	  
Unique	  Perspec:ves	  LMIC’s	  bring:	  
"   Delivering	  healthcare	  under	  limited	  technical	  environments;	  	  
"   innova:ons	  can	  be	  introduced	  as	  a	  solu:on	  to	  the	  exis:ng	  problems	  in	  

healthcare	  delivery	  
"   Share	  knowledge	  and	  country-‐experience	  

If	  a	  developing	  country	  were	  to	  get	  access	  to	  standards	  (and	  also	  par:cipate	  
and	  adopt	  standards)	  it	  could:	  

Slide courtesy of Bron Kisler, Elizabeth Keller, Don Newsham, All Geneva Participants 



 Key Requirements  (1) 
3	  BROAD	  TYPES	  OF	  APPLICABLE	  STANDARDS	  for	  LMICs	  
"  Data	  and	  Repor+ng	  Standards:	  

"   Monitoring	  and	  evalua:on,	  usually	  donor	  set	  (not	  SDO	  based),	  disease	  specific,	  disease	  specific	  
EMR’s	  also,	  	  addressing	  indicators,	  u:liza:on,	  counts,	  etc,	  country	  or	  region	  based,	  	  some	  
research	  data	  collec:on	  	  

"   “DHIS	  2	  provides	  a	  comprehensive	  HIS	  solu:on	  for	  the	  repor:ng	  and	  analysis	  needs	  of	  
Community,	  health	  facili:es	  and	  District	  at	  any	  level”	  	  (Kenya	  –	  Samuel	  Cheburet)	  

"  Health	  Informa+on	  Systems	  Standards	  	  
"   Based	  on	  Health	  Metrics	  Network	  Framework	  for	  health	  informa:on	  and	  sta:s:cal	  systems,	  

standard	  framework	  and	  framework	  specifica:ons,	  widely	  used	  becoming	  an	  ISO	  standard.	  	  	  
"   Standards	  used	  relate	  to	  seven	  business	  domains	  namely	  health	  services,	  laboratory,	  

pharmacy,	  human	  resources	  for	  health,	  environmental	  monitoring	  including	  disease	  
surveillance,	  decision	  support	  and	  finance.	  

"  eHealth	  or	  Health	  Informa+cs	  Standards	  
"   Person	  and	  clinician	  focused,	  records	  focused,	  informa:on	  and	  communica:ons	  technology	  

based,	  health	  informa:cs	  based	  
"   Standards	  relate	  to	  infrastructure	  and	  specific	  domains	  (structure,	  interchange,	  seman:c	  

content	  /	  terminology,	  iden:fiers,	  privacy	  /	  security,	  clinical	  research,	  iden:fiers,	  ….	  	  	  	  
•  HI	  is	  the	  intersec:on	  of	  clinical,	  IM/IT	  and	  management	  prac:ces	  to	  achieve	  beber	  health	  
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 Key Requirements (2) 
EXAMPLE	  REQUIREMENTS	  LIST	  (Kenya)	   
"   Data	  standards	  

"   Data	  linkages	  database	  systems	  in	  the	  health	  sector	  e.g.	  in	  Kenya	  Human	  
resources	  for	  health	  (IHRIS,	  Nursing	  systems),	  KEMSA	  or	  LMIS,	  IFMIS,	  NHIF,	  
MFL,	  DHIS	  etc.	  

"   Data	  dic:onary,	  metadata	  used	  in	  manual	  system	  and	  technology	  system.	  
"   plausibility	  checks,	  data	  backups,	  storage,	  system	  maintenance,	  data	  

warehousing	  and	  archiving	  of	  data	  
"   Technical	  standards	  

"   ICT	  standards	  in	  health	  informa:on	  management	  
"   Informa:on	  System	  Standards	  

"   DHIS,	  MFL,	  M-‐Health,	  e-‐health,	  EMR,	  FTP,	  and	  EHR	  systems,	  
"   Privacy	  and	  Security	  standards	  

"   Data	  Security	  Mechanisms,	  archiving,	  back-‐up	  services	  and	  data	  encryp:on	  
guidelines,	  

"   EHR	  and	  EMR	  standards	  
"   Deployment	  of	  the	  EHR	  and	  EMRs	  
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 Key Requirements (3) 
"    STANDARDS	  OF	  INTEREST	  (first	  list	  of	  33)	  	  (1-‐18)	  

"   Note:	  Need	  to	  further	  ra:onalize	  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	  professionals	  and	  patientsTS	  21091
Secure	  Archiving	  of	  electronic	  health	  records	  Part1	  Principles	  and	  RequirementsTS	  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
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 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	  Montreal	  and	  Brisbane)IS	  27799	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Capacity-‐based	  eHealth	  architecture	  roadmap	  -‐Part	  1	  -‐	  International	  Initiatives	  on	  eHealth	  SystemsTR	  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	  10781
Business	  Requirements	  for	  Health	  Summary	  Records	  -‐	  Part	  1:	  Requirements TR	  12773-‐1
Business	  Requirements	  for	  Health	  Summary	  Records	  -‐	  Part	  2:	  Environmental	  ScanTR	  12773-‐2
WHO	  ICD-‐10
Logical	  Observation	  Identifiers	  Names	  and	  Codes	  (LOINC)	  
SNOMED-‐CT	  (for	  LIC)
SDMX-‐HD	  
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