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Global m/eHealth:  
An example using the Millennium 
Villages Global Network (MVG-Net) 



Introduction and Disclosure 
Direct Columbia International eHealth Lab 

Department of Biomedical Informatics 

Department of Epidemiology/MSPH 

Board Member/Dir. Clinical Integration for 
Intelligent Medical Objects (IMO) 

Imm. Past Pres. Physicians for Social Resp. 



Agenda 
Introduction to Millennium Village Project 

Origin of MVG-Net/Global Health & MDGs 

Terminology Management/Interoperability 

Description of MVG-Net and Examples 

Challenges/Lessons Learned 



Millennium Villages Project 
Partnership between the Earth Institute 
Columbia University, UNDP, Millennium Promise 
and national governments. 

Primarily operates in 10 countries in 14 agro-
ecological zones in Sub-Saharan Africa 

Integrated development at $120 pc/y 

Covers about 500,000 people 

Each cluster of villages has around 40,000 
people and 3-6 clinics 

 
 



Millennium Villages 
Koraro, Ethiopia 

Bonsaaso, Ghana 

SADA, Ghana* 

Dertu, Kenya  

Sauri, Kenya  

Gumalira, Malawi 

Mwandama, Malawi 

Tiby, Mali 

Timbuktu, Mali 

Ikaram, Nigeria  

Pampaida, Nigeria 

Mayange, Rwanda 

Potou, Senegal 

Mbola, Tanzania 

Ruhiira, Uganda 



Role of Health Information 
Three of eight MDGs are  
health-related 

MVP establishes one 
clinic per 5000 people 

Improve care 

Assess impact and 
effectiveness of program 
at village level 



 
Computers/Servers/
Mobile Phones 
 
 

     

Telecommunications 
Infrastructure 
 
 
 
 

mHealth Applications 
and mLearning 
 
 
 

Community Health 
Care Worker Training 

FIGURE 1.  eHealth M&E Logical Framework 

Emergency Medical 
Services protocol 

Non-emergent 
referral system 

Telemedicine system 

Electronic Medical 
Records 
 

Capacity Building 

Improve disease 
prevention 

Leverage Achievement 
of MDGs 
Goal 4: Reduce Child 
Mortality 
Goal 5: Improve Maternal 
Health 
Goal 6: Combat 
HIV/AIDS, Malaria, other 
diseases 

INPUTS OUTPUTS OUTCOMES IMPACT 

Disease Surveillance 
and Early Warning 

Community 
Mobilization, Wellbeing, 
and Empowerment 

Improve treatment 
compliance 

Supply Chain 
Management 

 
 
Improve point-of care 
decision making and 
service delivery 
 
 
 

Basic Voice and Text 
Communication 

 
 
Data warehouse 
 
 

Reduce Error Rates 
from Data Entry 

Reduce time to access 
care 

 
 
 
 
 
Behavior Change 
 
 
 
 
 
 

 
 
Reduce Isolation/ 
Improve Psychosocial 
Outcomes 
 
 

Improve access and 
quality of health care  

Improve coordination 
and administration of 
health service delivery 
 

Improve Intra-facility 
Communication 

Improve Monitoring 
and Evaluation 

Raise knowledge and 
awareness about 
diseases 

Reduce administrative 
and point-of-care costs 
 

Monitor and target 
specific MDG indicators  



MVG-Net Principles 
Open Source 

Standards-based 

Integrated application platform allowing 
exchange of data, information, knowledge 

Field worker, to clinic, to Ministry and Academia 

Maturity model allowing for change in content, 
technology, etc. 



MVG-Net Components 
OpenMRS is core longitudinal record 

CommCare or ChildCount+ for CHEWs 

ODK (mClinic/ODK collect) for clinics 

Telemedicine applications for 
CHEWs/CHNs/etc 

MoTeCH for decision support and messaging 

DHIS-2 for data aggregation 

Pentaho for data warehousing 



MVG-Net 



MVG-Net Statistics (as of 3/8/2013) 

Database Statistic Count 

Servers 13 

Patients 436,398   

Children < 5 y.o. 97,295 

ChildCount+ Encounters 1,047,067 

All Encounters 1,514,433 

Observations 15,507,737 





 

 



 

 

 





Comparable and Timely Data 
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Uganda
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Month Year Cases Treated Smears Neg Smears Neg Smears Tx'd (%) 
11 2008 308 408 481 455 292 (64.1758) 
12 2008 248 251 428 393 176 (44.7837) 
1 2009 644 789 514 457 183 (40.0438) 
2 2009 541 561 816 728 142 (19.5055) 
3 2009 292 343 443 406 79 (19.4581) 

11 2008 115 159 175 168 118 (70.2381) 
12 2008 97 111 152 136 77 (56.6176) 
1 2009 99 108 142 123 56 (45.5285) 
2 2009 64 68 161 143 36 (25.1748) 
3 2009 43 38 123 115 26 (22.6087) 



Quantitative Comparison: Paper vs SMS 
    Paper SMS Diff P-value 

Odds  
Ratio OR 95% CI 

Proportion of patients receiving “on-time” routine visits 
        

  
Under-5's receiving MUAC reading within 90 
days 78.2% 91.5% 13.3% 0.00 3.00 [2.80, 3.21] 

  Mean Days:               56                35             (21) 0.00   
  N:      80,058       10,302          

  
Pregnant Women receiving visit within 42 
days 62.6% 70.4% 7.8% 0.00 1.42 [1.25, 1.62] 

  Mean Days:               38                23             (15) 0.00   
  N:         9,242             917          

Proportion of patients receiving “on-time” follow-up for previous referrals or treatment 

  
Patients receiving follow-up for referrals or 
treatment within 3 days 25.6% 48.0% 22.4% 0.00 2.70 [2.39, 3.04] 

  Median Days:               21                  4             (17) 0.00   
  N:      18,439          1,131          



Terminology About Terminology 
Administrative- classification for 
administration of health care (e.g., ICD, CPT®) 
Reference- concept-based, controlled 
terminology for complex organization and 
aggregation of information  
(e.g., SNOMED®CT, RxNorm™, LOINC) 
Interface- terms or phrases which support 
clinician entry of patient data into computer 
systems (e.g., Problem (IT), “Concept 
Names”) 



Interoperability Requires… 
Controlled Medical Terminology (CMT) or 
Concept Dictionary 
Standard codes and terms for semantic 
interoperability (Reference Terms) 
Hierarchical representation to address 
different levels of specificity 
Administrative codes for reporting and 
reimbursement 



CIEL Concept Dictionary 
Contains most diseases, procedures and 
medications (>48,000 concepts) 

Mapped to SNOMED CT, ICD-10, 3BT, 
RxNorm, LOINC and CVX codes. 

Several Languages: 
– 66,253 en  − 2,027 fr  − 30 rw 

– 32,626 es  − 239 sw   − 52 ti 

– 11,760 nl   − 13 am    − 7 om 

 

SNOMED CT 48,528 
ICD-10-WHO 39,915 
RxNORM 5,589 
LOINC 317 
3BT 7,703 



Global Reach- Multilingual data 
Forms can be 
multilingual 
Data elements 
translated into 
multiple languages 
Allows integration 
into current 
workflow 
Customized but 
standardized 

 





Looking up Patients… 



Prior Encounters… 



View Prior Encounters 
 



English 

French 

Same Data in 
multiple languages 



Immunization Decision Support 
 



ODK for VAVS 
  



CommCare: 
• CHW enters birth registration 
form on mobile phone 

• Submit form in household 

• Encounter appears in OpenMRS 

• Reports can be run instantly 

 

 



Future MVG-Net 



Future MVG-Net 



Future MVG-Net 



Future MVG-Net 



Future MVG-Net 



Future MVG-Net 



      Google Maps Integration 

Credit: Owais Ahmed, 
  



The African Opportunity 
Lack of substantial legacy 
systems requiring integration 
Interface Terminology 
allows for integrated, 
comprehensive solutions 
empower communities 
Rapid expansion of phones 
(and these do help improve 
care!) 
Sharing of experience 



Challenges and Lessons Learned 
Human Capacity 

Clinician Engagement 

Reliable electricity 

Computers 

Connectivity 

Gov’t Policies 


	Global m/eHealth: �An example using the Millennium Villages Global Network (MVG-Net)
	Introduction and Disclosure
	Agenda
	Millennium Villages Project
	Millennium Villages
	Role of Health Information
	Slide Number 7
	MVG-Net Principles
	MVG-Net Components
	Slide Number 10
	MVG-Net Statistics (as of 3/8/2013)
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Comparable and Timely Data
	Quantitative Comparison: Paper vs SMS
	Terminology About Terminology
	Interoperability Requires…
	CIEL Concept Dictionary
	Global Reach- Multilingual data
	Slide Number 23
	Looking up Patients…
	Prior Encounters…
	View Prior Encounters
	Slide Number 27
	Immunization Decision Support
	ODK for VAVS
	CommCare:
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	      Google Maps Integration
	The African Opportunity
	Challenges and Lessons Learned

