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Cohort studies are a type of 
observational research that 
follows a group of individuals 
(a cohort) over time to 
observe exposures and, in 
sequence, health outcomes.

Researchers could compare 
an exposed group to an 
unexposed one to determine 
whether exposure is 
associated with the incidence 
of one or more health 
outcomes.

Cohort studies



Cohorts Advantages

• Clarity of Temporal Sequence

• Allow Calculation of Incidence: Relative risk (risk ratio or rate 

ratio), Risk difference, Attributable proportion (attributable risk %)

• Facilitate Study of Rare Exposures:

• Allow Examination of Multiple Effects of a Single Exposure

• Avoid Selection Bias at Enrolment



Personal Data for Research



Brazil Data Ecosystem

Administrative data 

generated by 

government agencies 

have the potential to 

support research 

initiatives in a variety of 

areas, including health.

Social and Health Policies Health Outcomes



How can we transform 
this growing amount of 

data into valuable 
knowledge that serves 

the common good?



Many challenges to integrate 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);



Computational resources

Datacenter Container



Datacenter Container

Data Governance



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.

Data Linkage



The 100 million Brazilians Cohort

Population from Cadastro Único (2001 -2021): low-income families potentially 

eligible for social protection programs (N=143,942,090)

Conditionalinaties

Records of monitoring of 

compliance with PBF 

programme (health and 

education)

SINAN

Records of notifications 

of diseases

Wells

Records of 

beneficiaries of 

the sanitation 

programmse

Bolsa Famila 

programme

Records of the 

payments of the 
benefit of the 

cash transfer 

program

MCMV

Records of 

beneficiaries of 

the housing 

program

SIM

Records of 

deaths

SISVAN

Record monitoring of 

growth, development 

and food consumption

Cadastro Unico

Social and 

demographic 

records of 

Individuals and 
family

De-identified 

datasets are 

extracted

To analyse social 
determinants and health 

inequalities, to evaluate 
the impact of social 

programs on health 
outcomes etc

SIH

Records of 

hospitalisation

SINASC 

Records of live 

births, maternal 

and newborn 

characteristics



Cidacs Birth Cohort

SINASC

53.209.685

Baseline 

100M Cohort

131.697.800

Baseline 

Birth Cohort

28.631.394

Describe the relationships between prenatal 
events and early childhood development and 
examine key factors that influence child and 

maternal well-being over time

De-identified 
datasets are 

extracted



Center for Data and Knowledge Integration for 

Health (Cidacs)  Fiocruz Bahia
O CIDACS foi criado em 7 de dezembro de 2016, na cidade de Salvador 
(Bahia, Brasil), com o objetivo de realizar pesquisas interdisciplinares 

em saúde, utilizando bases de dados brasileiras (nacionais) integradas, 
para gerar conhecimento científico e fornecer evidências que apoiem 

a formulação de políticas públicas.





INVESTIGATING RARE, BUT 

RELEVANT HEALTH EVENTS



What is the incidence and clinical determinants
of tuberculosis among household contacts? 

•The tuberculosis incidence among 

household contacts was 16-times

higher than the incidence in the 

general population.

•For children younger than 5 years, 

the incidence was 62-times higher 

among household contacts than in 

the general population. 



Ocurrence of a suicide within the household was 
associated with a substantial increase in both suicide-
specific and all-cause mortality among surviving 
household members, particularly in the immediate 
aftermath. 

The risk of suicide among members of the same 
household was 4.4 times higher than in the general 
population, with near half of the subsequent suicide 
cases occurring within 2 years of the index case.



What is the risk of death following a Chikungunya infection?

•The risk death within the 1st week 

of chikungunya symptoms onset 

was 8.40 (95% CI 4.83–20.09) and 

was 2.26 (1.50–3.77) at the 3rd 

month.

• Increased the risk of death by 

diabetes 3·74 (95% CI 1·33–16·93),  

ischaemic heart disease 3.66 

(1.25–13.96) in the first 28 days.





Risk of death for small newborns

17,64 million live births were included

(2011-2018)

Detailed evidences of vulnerable newborn

phenotypes by combining preterm, SGA,

and LBW

Our findings support the value of using more detailed 
phenotypes to identify those at highest risk. More granular data 

can inform care at the individual level, advance research, 
especially for prevention, 

Prevalence of preterm birth, low birth weight (LBW) 
and small for gestational age (SGA) were 9.4%, 

9.6% and 9.2%, respectively. 

Neonatal mortality risk was 16-fold higher for 

preterm (vs term), 3 times higher SGA (vs AGA), 

and 25 times higher for  LBW (vs weight (NBW). 

Neonatal Mortality was 62 times higher for the 

1% babies (182,202)  born preterm-SGA-LBW 

compared to babies born term-AGA-NBW.



INVESTIGATING THE EFFECTS OF 

SOCIAL INEQUALITIES ON HEALTH



At the start of the colonial period (1500), ~3 million indigenous people lived in the 

Brazilian territory . 

Indigenous Genocide
Diseases (smallpox, measles, Influenza),

enslavement,  massacres

Nowadays, the indigenous population is less than 1 million (0.5%  of the Brazilian Population), 

living under the continuous threat of land invasions,  increasing mineral exploitation, deforestation 

and forest fires, and escalating land insecurity and violence.

For five centuries, the structure that generates inequality and 
injustice has operated continuously in our country.



OVER FIVE CENTURIES LATER  - Health 

Inequalities



CHILDREN OF INDIGENOUS MOTHERS

16X HIGHER RISK OF DEATH FROM MALNUTRITION

14X HIGHER RISK OF DEATH FROM DIARRHEA

6,5X HIGHER RISK OF DEATH FROM LRI

Indigenous Yanomami child: 8 years old and 26 

lbs



Ethnoracial disparities in childhood growth trajectories in Brazil

Children born to Indigenous mothers are, on average, 3.3 
cm (95% CI: -3.36, -3.27) shorter than their white peers.

A total of 4,090,271 children were 

included in the study (2008-2017)



INVESTIGATING EFFECTS OF SOCIAL 

PROTECTION INTERVENTIONS ON 

HEALTH



Bolsa Familia Programme
Conditional cash transfers

Benefits

I. i. Fixed: R$ 89 BRL per 

family

I. ii. Variable: 

i. Per breastfeeding women or 

children up to 15 years old

ii. Per adolescents 16-17yrs

I. Supplement: to overcome 

extreme poverty threshold

Eligibility

i. Extremely poor 

(≤89 BRL monthly per capita 

income in 2019)

ii. Poor

(≤178 BRL monthly per capita 

income in 2019) and at least 

one child/adolescent (0-17yrs) 

or pregnant woman.

Conditions 

I. School attendance

I. Health uptake (children 

and pregnant woman)

I. Social services

Barreto et al 2021
https://doi.org/10.1093/ije/dyab213

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


Key studies on the health effects of BFP using the 

100 Million Brazilians Cohort - 1

Bolsa Familia Programme

Preterm births

- 30%

Low birth weight 

- 11%

Nutritional status of 

under 5 children 

(stunting)

- 17%



Key studies on the health effects of BFP using the 

100 Million Brazilians Cohort - 2

Bolsa Familia Programme

Leprosy
+26% cure rate

HIV/AIDS

- 41% incidence

-25% fatality rate

Leprosy
-14% incidence



Key studies on the health effects of BFP using the 

100 Million Brazilians Cohort - 3

Bolsa Familia Programme

Bolsa Familia Programme

Under 5 children 

mortality

-17%

CVD mortality

-4%

Maternal Mortality

- 18%



Key studies on the health effects of BFP using the 

100 Million Brazilians Cohort - 4

Bolsa Familia Programme

Suicide Rates
-56%

Mortality among patients 

with psychiatric disorders 

-11%

Substance used 
disorders 

hospitalizations -17%



INVESTIGATING THE EFFECTS OF 

CLIMATE CHANGES ON HEALTH



Platforma CIDACS-CLIMA



Ambient temperature and non-accidental mortality in Brazil



Attributable heating over Brazil. Panel a. represents the observed temperature change (in black, OBS) and
the fingerprints used in the optimal fingerprinting. Panel b. depicts the best-estimate multi-model scaling
factors calculated from TLS of the observations onto the model fingerprints with 90% confidence
range. Panel c. shows the observed warming (grey, OBS), and the amount of warming attributable to each
forcing . Panel d. shows the difference in mean surface temperature between the factual (ALL) and
counterfactual (NAT) climate scenarios for each of the immediate geographical regions in Brazil. .

Objective: To quantify the 
impact of anthropogenic 
climate change on heat-
related mortality in 
vulnerable populations in 
Brazil.

Heat-related mortality attributable to climate change induced by human 
activity.

We estimate that 85,654 
(75.6%) of the 113,263 deaths 

related to the 0.92°C 
temperature increase that 

occurred between 2000 and 
2018 in Brazil can be attributed 

to anthropogenic effects.





Integrating data generated by routine procedures creates opportunities 
for greater integration of health research with  health practices.



Gracias,

Thank you, 

Obrigado!
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