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Population Data Science

• Population Data Science is characterized by four

aspects:

i) It is valuable and in the public’s interest, as it uses

data in a positive manner to benefit citizens and society;

ii) Data from different sources are integrated and

analyzed;

iii) Results are analyzed from a populational perspective;

iv) Technical infrastructure should be developed, and

policies should be elaborated in conformity with regional

ethical and legal standards to support scientific research,

while preserving the privacy of data subjects.

McGrail et al., 2018. A Position Statement on Population Data Science: The Science of Data about People.

This multidisciplinary science aims to 

promote technological advancements, 

and discover new ways of analyzing data 

and methods of public engagement.



What challenges might an initiative 

using linked data to support 

research in Brazil face? 



Brazil’s Unified Health System - SUS

Universal access to health care services for the 

entire Brazilian population, and universal health 

coverage across Brazil is provided through the 

Brazilian Unified Health System (SUS).

• That largest Latin American country (8.5 million Km2)

• Population of ~215 million inhabitants



LGPD, Academic Research and Public Health Research

• Scientific research and public health are
considered specific contexts for
processing personal data under the
LGPD, provided that recommendations
and safeguards established by the law
are followed in conformity with specific
regulations for each sector (Articles 4º,
7º, 11 e 13).



Fragmentation

Social and Health Policies Health Outcomes

Brazil Data Ecosystem 



Many challenges to connecting these data “silos”

✓ Data heterogeneity (accuracy, format);

✓ Data fragmentation (multiple databases, multiple owners/ stakeholders);

✓ Data availability (protection for commercial or cultural reasons, or related to personal 
privacy);

✓ Data handling (data management, data access, data quality, data querying, data sharing);

✓ Data privacy and integrity (prevention of corruption and hacking);

✓ Data conceptualisation (ontologies).



Why was CIDACS created?

CIDACS was created in December 2016 in the 

city of Salvador (Bahia-Brazil) with the objective 

of conducting interdisciplinary research on 

population health determinants using integrated 

Brazilian (national) datasets to generate 

scientific knowledge and provide evidence to 

support public policymaking. 



Unified Registry for Social Programmes (CadUnico)

Individual level variables

✓ Age (at time of application)

✓ Sex

✓ Marital status

✓ Relationship to the person responsible 

for the household

✓ Race/Ethnicity

✓ Literacy status

✓ Level of education

✓ Employment status

✓ Household income (monthly)

✓ Individual income (monthly)

✓ Indigenous, quilombola, and other 

traditional population groups

✓ Experiencing homelessness?

✓ Place of birth

Family level variables

✓ Municipality of family residence

✓ Region of family residence

✓ Location of family residence

✓ Housing and flooring material

✓ Household type

✓ Household water supply

✓ Sewage disposal system

✓ Electricity

✓ Waste collection

✓ Sidewalks around household

✓ Number of individuals in the 

household

✓ Number of rooms in the household





a novel iterative deterministic record linkage 

algorithm based on a combination of indexing search 

and scoring algorithms (provided by Elasticsearch) [...]  

for huge datasets, with higher accuracy, improved 

scalability, and substantially shorter execution time 

compared to other existing linkage tools.



Safety room for data integration

Datacenter Container

Computational resources on 
Data platform 



The centre employs a complex data management system incorporating information 
security, ethical principles, and privacy protection.

Available at: https://doi.org/10.23889/ijpds.v4i2.1140

https://doi.org/10.23889/ijpds.v4i2.1140


Data management, data governance, data ethics

• Research analysis is focused on 

a population perspective; 

however, ethical and legal 

standards, as well as the 

preservation of privacy, target 

individuals. 

• Our data governance approach 

has started to address questions 

related to data ethics, as well as 

the rights of groups as data 

subjects.
Available at: https://doi.org/10.23889/ijpds.v9i1.2163

https://doi.org/10.23889/ijpds.v9i1.2163


100 Million Brazilians Cohort

Available at: https://doi.org/10.1093/ije/dyab213

https://doi.org/10.1093/ije/dyab213


The 100 Million Brazilians cohort

and CIDACS' Birth cohort support

research initiatives in a variety

of areas related to public health.



Strategic research agenda

• Social and Environmental Determinants of Health and Health Inequalities

• Assessment of the Impact of Social Policies on Health

• Assessment of the Impact of Health Programs and Interventions

• Digital Surveillance and Public Health Emergencies

• Data Governance, Science and Society

• Knowledge Dissemination and Societal Engagement



TO EVALUATE THE IMPACT OF POVERTY REDUCTION POLICIES ON HEALTH



Program (BFP) Impact on Child Mortality

IMPACT OF BFP ON UNDER-5 MORTALITY OVERALL 

=  -17%



BFP

Association was stronger for: 

• (a) children living in municipalities in the 
lowest income quintile (1st quintile of 
municipal income: wOR= 0.72; 95% CI: 0.62 
to 0.82) 

• (b) municipalities with better BFP 
management (5th quintile of the 
Decentralized management index: wOR= 
0.76; 95% CI: 0.66 to 0.88)

• (c) children of Black mothers (wOR =0.74; 
95% CI: 0.57 to 0.97); 

• (d) preterm children (wOR =0.78; 95% CI: 
0.68 to 0.90); 

This study also observed heterogeneities 

in BFP effect among several subgroups

IMPACT OF BFP ON UNDER-5 MORTALITY IN POOR MUNICIPALITIES =  -28%

IMPACT OF BFP ON UNDER-5 MORTALITY – CHILDREN OF BLACK MOTHERS =  -

26%

IMPACT OF BFP ON UNDER-5 MORTALITY – PRE-TERM CHILDREN =  -22%



TO INVESTIGATE LOW-FREQUENCY BUT RELEVANT HEALTH EVENTS 



DATA TO INVESTIGATE RARE

BUT RELEVANT HEALTH EVENTS

Large sample sizes allow several analytical advantages, such as the 
analysis of rare events that are not possible in studies that rely on 
small sample size.



TO INVESTIGATE HEALTH INEQUALITIES



Children born to indigenous mothers were on average 3.3 cm (95% CI: −3.36, 

−3.27) shorter than their white counterparts.



Platform to study environmental and climate effects on health



Final considerations

• CIDACS’ central mission entails generating scientific knowledge and providing 
evidence to support public policymaking to tackle health inequalities and 
other major challenges the Brazilian population faces.

• CIDACS has faced and overcome many challenges in producing scientific 
knowledge and evidence using integrated data. 

• Overcoming these challenges requires the collective efforts of an 
interdisciplinary team and the development of in-house solutions, including 
customized data infrastructure, linkage algorithms, data acquisition 
processes, and analytical strategies.



Obrigado! 

Thank you!
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