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Content
- Unlocking data for research and advocacy: example 

of the Project Tycho repository

- Using multiple datasets to assess subnational 
priority areas for vaccination

- Need for interoperability of data systems to enable 
“using all available data”



Project Tycho: Access to standardized public health data

Standardization 
& Integration

Difficult-to-use Ready-to-use

www.tycho.pitt.edu

US data: 
1888-present
Global dengue 
data: 1952-2010

~4000 users

http://www.tycho.pitt.edu/


Unlocking data for research

Measles

1928 2002

Van Panhuis, NEJM 2013

Data digitization = 200 
Million keystrokes

1963



Unlocking data for 
advocacy



US, May 2010

Data waiting to be unlocked….

Niger, Oct 2009 Laos, Oct 2010 Vietnam, May 2009

Netherlands, April 2014 Nigeria, 2010 Nigeria, 2010

Laos, 2012

India, 2012Pittsburgh, 2014



Data waiting to be unlocked at WHO

How can we make better use of all available data?



Demographic and 
Health Surveys: 
2008-2013

Example 1: Africa 2008-13

Nationwide coverage 
rates can mask local 
heterogeneity



Example 2: Malawi 2010
Case-based 
surveillance and 
fertility rates -> 
priority areas for 
vaccination

Vaccination coverage Susceptible birth cohort Effective reproductive ratio



Example 3: Indonesia Diphtheria
2016 2017 DTP3 coverage

(administrative)

Diphtheria cases

% districts with 
DTP3 > 80%

District-level data is 
more informative then 
province-level data



Using multiple data sources together

"Combining administrative data with survey data substantially 
improves estimates of [measles] vaccination coverage"

Ghana 2008 Madagascar 2008-09 Sierra Leone 2008



So far:
- Data are waiting to be unlocked

- Using multiple datasets together leads to 
better estimates of vaccination coverage or 
risk areas

- Methods have been developed to use 
datasets together



WHO HQ Subnational 
coverage data 

Individual case 
surveillance data

WHO Regional and 
country data

Census data

Model data

Migration data

Currently in 
different systems 
that are not 
interoperable

Need:
Interoperable
Vaccine Decision 
Information 
System

Data needs preparation before they can be 
used for action -> “data readiness”



What is interoperable?

Syntactic interoperability = datasets in the same format
-> minimal transformation needed to use together

How: standard data format or data transformation 
algorithms

Semantic interoperability = datasets contain 
comparable information / comparable meaning
-> minimal translation needed to use together

How: structured vocabularies/ontologies to represent the 
meaning of information and translation algorithms



No semantic interoperability





and public health officers



Semantic interoperability
Standard vocabulary: 

ISO 3166

Viet Nam = VNM
Vietnam = VNM

VNM = 



Benefits of an interoperable Vaccine 
Decision Information System 

- All available information can be used together to inform 
vaccination strategy decisions

- Reduction in duplicative/repetitive data cleaning -> cost and 
time savings

- Information can be accessed by all public health 
stakeholders and shared with research collaborators

- More efficient quality assessment and targeted data quality 
improvement strategies

No overhaul of all data systems, but make them 
interoperable with each other



Roadmap that defines how to make 
datasets FAIR:

Findable
Accessible
Interoperable
Reusable



Conclusions
There is value in subnational coverage, case, and 
other data and information systems should be 
developed to better use these data on a routine basis.

Routine administrative and WHO data should be 
augmented with other data sources to identify priority 
areas for vaccination strategies.

Different siloed vaccine-related data systems should 
be made interoperable, using FAIR data principles, to 
prevent redundancies and save time and cost
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Extra slides





FAIR principles for scientific data management and stewardship 
http://www.nature.com/articles/sdata201618

http://www.nature.com/articles/sdata201618

