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income country

Example of using the cohort to address 
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ÅInfectious disease
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ÅMental health 

ÅEvaluation of health interventions 

Public engagement 

Future endeavours



Brazil in a nutshell

ÅA large South American country (8.5 million Km2)

ÅPopulation of ~215 million inhabitants (47% white, 

52 % black, 0.5% indigenous, 0.5% other) 

ÅUrban areas concentrate 84% of the population,

ÅBrazil is a federation composed of 26 states, 

one federal district, and the 5,570 municipalities

ÅHigh level of Social Inequality

ÅThe climate of Brazil comprises a wide range of 

weather conditions

Å Home to 60% of the Amazon rainforest, and 

great biodiversity



Cidacs: Center for the Integration of Data and Knowledge for Health

Cidacs is a center created to conduct and promote 

interdisciplinary research to produce knowledge , 

develop new scientific methodologies and promote 

professional training using linked large-scale 

databases and high-performance computational 

resources in a secure environment.

Å Founded: 2016

Å TWO Cohorts of millions of Brazilian individuals



Brazil Health and Social Data Ecosystem

Administrative data generated by government agencies are received, processed, linked and used to create 

specific cohorts, which may later support research initiatives in a variety of areas related to public health

Social and Health Policies Health Outcomes



Fragmentation



Data linkage
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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.
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Computational resources Safety room for data integration

Datacenter Container



Overall data management workflow 



Unified Registry for Social Programmes (CadUnico)

Individual level variables

V Age (at time of application)

V Sex

V Marital status

V Relationship to the person 

responsible for the household

V Race/Ethnicity

V Literacy status

V Level of education

V Employment status

V Household income (monthly)

V Individual income (monthly)

V Indigenous, quilombola, and other 

traditional population groups

V Experiencing homelessness?

V Place of birth

Family level variables

V Municipality of family residence

V Region of family residence

V Location of family residence

V Housing and flooring material

V Household type

V Household water supply

V Sewage disposal system

V Electricity

V Waste collection

V Sidewalks around household

V Number of individuals in the 

household

V Number of rooms in the 

household

ÅOpen/dynamic cohort from 

2001 to 2021

ÅCohort baseline: First 

registry of each individual 

and their family in CadÚnico



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



Who is in the cohort?

Open/dynamic cohort from 2001 to 2018

Cohort baseline: First registry of each

individual and its family in Cadastro Único

Young population (at entry )

Characteristics N %

Social and Demographic

Sex (N=131,697,800)

Male 62671718 47.6

Female 69026082 52.4

Race/Ethnicity (N=131,697,800)

White 40473922 30.7

Black 8696072 6.6

Brown 73478974 55.8

Asian 537530 0.4

Indigenous 769372 0.6

Missing 7741930 5.9

Residence (N=131,697,800)

Urban 96864452 73.5

Rural 31425827 23.9

Missing 3407521 2.6

Schooling for individuals > 16 years 

of age (N=70,063,532)

Never Attended School 8577155 12.2

Preschool 120598 0.2

Literacy year (year before elementary 

school) 580315 0.8

Elementary School 20635490 29.5

Middle School 15924112 22.7

High School 13456622 19.2

Higher Education 1356688 1.9

Missing/Invalid 9412552 13.4



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



Cidacs Birth Cohort

The characteristics of mothers and children in the CIDACS 

Birth Cohort were compared with the characteristics of 

the non-linked population of mothers and children 

registered in SINASC.

Characteristics 
Births outside CIDACS cohort  CIDACS birth cohort  

n (%) n (%) 

Maternal age     

 8ï20 years 3 010 017 15.23 6 159 307 24.95 

 20ï34 years 14 225 523 71.99 16 499 140 66.84 

 35ï49 years 2 524 681 12.78 2 024 292 8.20 

 Missing/inconsistent 29 429 0.15 12 878 0.05 

Marital status     

 Single/widow/divorced 8 361 271 42.95 14 072 538 58.02 

 Married/union 11 104 701 57.05 10 181 772 41.98 

 Missing/inconsistent 323 678 1.64 441 307 1.79 

Maternal education     

 None 323 204 1.67 530 371 2.20 

 1ï3 years 1 264 181 6.55 2 418 072 10.04 

 4ï7 years 4 353 070 22.55 8 558 396 35.54 

 Ó8 years 13 360 026 69.22 12 574 177 52.22 

 Missing/inconsistent 489 169 2.47 614 601 2.49 

Method of delivery     

 Vaginal 8 341 386 42.25 14 668 584 59.52 

 Caesarean section 11 400 142 57.75 9 975 810 40.48 

 Missing/inconsistent 48 122 0.24 51 223 0.21 

 

mothers are younger and unmarried

mothers with 8 years or more of schooling

Children were  more likely vaginal delivery

Children from minority ethnic backgrounds were 

included in the cohort. 

- 83413 Indigenous children 

- 37441 children born in Quilombo communities 

descended from African Brazilian fugitive slaves



Key research agenda

ÅSocial and Environmental Determinants of Health and Health Inequalities

ÅInfectious disease in the general and vulnerable population 

ÅAssessment of the Impact of Social Policies on Health

ÅAssessment of the Impact of Health Programs and Interventions

ÅData Governance, Science and Society

ÅKnowledge Dissemination and Societal Engagement



Social inequalities in health in Brazil: 

Evidences from the use of  Cidacs

Epidemiological Cohorts

Dr Maria Yury T Ichihara



Source: World Bank. PovcalNet: an online analysistool for global
poverty monitoring. 2020. Available at:
http://iresearch.worldbank.org/PovcalNet/home.aspx. Accessed16
November2022.
Notes: Percentage(%) of population living on lessthan US$1.90 or
lessthan US$3.20 per day, basedon 2011 purchasingpower parity
(PPP),up to 2020. SeeMethodology for more information on the
indicators.

Inequalities can be assessed throughanalyzing 

disaggregated data 

Experiencesof discriminationand racismare important
socialdeterminantsof health for certaingroupssuchas
BlackandIndigenousPeoples,LGBTQandothers;

In Brazil, social injustices lead to poor outcomes in
maternal and child health for Black and Indigenous
populations, including greater risks of pregnancy-
related complications; decreasedaccessto antenatal,
delivery, and postnatal care; and higher childhood
mortality rates

Social inequalities on health in Brazil

The richest 1% of
Brazilians earn an
average monthly
income 32.5 times
greater than the
incomeof the poorest
half of the country's
population (IBGE,
2022)



Analysis of the effects of sociodeterminants and inequalities

on health using Cidacs Epidemiological Cohorts
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Social determinants related to AIDS -related outcomes 
HIV/AIDS alone has caused more than 40.1 million deaths 

worldwide since its onset

28.3 million Brazilians records, from 2007 to 2015

Illiterate people had:

46% higher risk of becoming an 

AIDS case

176% higher risk of an AIDS -

related death and 

130% higher case-fatality rate 

among PLWA  compared to those 

with completed higher education

Black people had: 

53% higher risk of becoming an 

AIDS case

69% higher risk of an AIDS -related 

death and Among PLWA, individuals, 

16% higher case-fatality rates

than those who self -identified as 

white or of Asian heritage



Inequalities on perinatal outcomes among international migrants 

ÅMigrant pregnant people: higher risk of 

previous stillbirth, less access to antenatal 

care, and ther children with higher rates on 

congenital abnormalities. 

ÅIndigenous migrants living in bordering 

municipalities: higher risk for poor perinatal 

outcomes than their Brazilian -born 

counterparts

ÅLive births from Black pregnant migrants 

living in non -border municipalities: greater 

risk of congenital abnormalities and neonatal 

mortality. 

From more than 10 million live births , 9469 were born 

to international migrants



Inequalities of all -cause and cause-specific age -standardised

mortality rates among migrants 

ÅInternal migrants: similar all -cause mortality but 

variations by migration status, age, and sex for 

specific causes of death

Internal migrant males and females generally have    

lower mortality rates over the different age groups

ÅInternational migrants: young international migrant 

women had higher mortality rates, especially for 

maternity -related causes than their Brazilian -born 

counterparts . 

International migrant men had lower violence -

related mortality rates

Age specific crude HR for all -cause mortality



Social determinants on small newborns mortality

17,64 million live births were included

(2011-2018)

Detailed evidences of vulnerable newborn

phenotypes by combining preterm, SGA,

and LBW

Preterm, LBW and SGA newborns, simultaneously, were the 
most vulnerable, with 62 times greater mortality risk 
compared to term babies who were not LBW or SGA

Theprevalenceof prematurity,SGAandLBWwashigherin mothers
younger than 20 years (20.7%) and older than 35 years (20.3%),
among indigenousand black (22.2%; 20.2% respectively),widows
and singlemothers (19.4%; 19.0% respectively),and lesseducated
women (25.4%)



Growth trajectories of children in a LMIC:changesin Brazilian context

A population cohort of 5.75 million 

Brazilian children aged 3 to under 10 

years (2001 -2014)

There is a need to develop strategies for interventions

early in life to prevent the development of obesity

The prevalence of 

child overweight 

remained high with 

a small increase

0,08 kg/m2

Height increased 

by 1 cm on 

average



Ethnoracial inequalities on adverse birth and neonatal outcomes

21,26 million Brazilian newborns were 

studied

AF increased 

over time, 

greater 

among 

Indigenous 

populations

Percentage of preventable outcome s: 1.7%of preterm births, 7.2%of
low birth weight (LBW), 10.8%of small gestational age (SGA)and 11.8%
of earlyneonataldeaths

ON Indigenous: PT-22.2%; 

LBW-17.9%; SGA-20.5%; Early 

neonatal deaths- 19.6% 

ON Black women: PT-6%; LBW-
21,4%; SGA-22,8%; Early neonatal 

deaths- 20,1% 

Percentages preventable were higher

Among Indigenous, Black and Parda with fewer years of education for all 

outcomes.



Ethnoracial disparities in childhood trajectories in Brazil

A total of 4,090,271 children were 

included in the study (2008 -2017)

Wasting and thinness were higher among children of Pardo, Asian, Black, 

and Indigenous mothers than those of White mothers.Children of Indigenous 

mothers exhibited higher rates of stunting (26.74%) and underweight (5.90%)

Estimated average weight by child's sex and 

mother's race/ethnicity. Brazil, 2008 -2017

Estimated average height by child's sex and 

mother's race/ethnicity. Brazil, 2008 -2017

-0.74; 95% CI: -0.76, -0.72

-3.3; 95% CI: -3.36, -3.27Indigenous children were 

on average 3.3 cm (95% CI: 

Ĭ3.36, Ĭ3.27) shorter than 

their White counterparts.

Indigenous children 

weighed less grams on 

average than their 

White counterparts



Ethnoracial inequalities and child mortality in Brazil

ÅMortality less than age 5 years was 39% and 19%

higher among children of Black and Brown or Mixed

race mothers than children of White mothers.

ÅIndigenous mothers were 98%more likely to die than

those of White mothers in the first 5 years of life

ÅWhen broken down by cause, racial inequalities were

more marked on poverty -related causes such as

malnutrition and diarrhoea.

There is a lack of literature on ethnoracial

inequalities in childhood mortality in Brazil.

Our findings provide a better understanding of 

mortality inequalities by ethnicity in Brazil, 

identifying substantial disparities between 

groups by age and cause of death



Maternal and congenital syphilis attributable to ethnoracial inequalities

ÅThe risk of GSand CSwas higher among black and mixed-

race women and them also less likely to receive adequate

treatment and were diagnosed later than white women

Å40% of all SG and 45% of all SC would have been

prevented if all women experienced the syphilis rates of

white women

ÅA high risk for GS and CS was observed due to the

intersection of low education in black women.

More than 15 million live births records, 

144,564 had maternal syphilis and  79,580 

had congenital syphilis (2012 -2017)



Maternal and congenital syphilis attributable to ethnoracial inequalities

Cervical cancer mortality was higher among indigenous
women (1.80, 95%CI 1.39ς2.33), Asian (1.63, 1.20ς2.22),
mixedrace(1.27, 1.21ς1.33), and blackwomen (1.18, 1.09ς
1.28) compared with white women. It was higher among
poor women.

Breast cancer mortality was higher among black women
(1.10, 1.04ς1.17) comparedwith white women

More than 20 million adult women (2004 -2015)



Infectious disease in the general 

and vulnerable population 

Dr Enny Paixao



Infectious disease in Brazil 

ÅInfectious diseasesare still a public health problem

in Brazil, despite from 50% to 5% in the past 80 years. 

ÅThe emergence and re-emergence of infectious

disease is a threat worldwide and a reality in Brazil

ÅWhat is the impact of infectious diseaseon infected

individuals? What about vulnerable populations such

as pregnant women and their newborns? 



The 100 million Brazilians Cohort

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

eligible for social protection programs (N=143,942,090)
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What is the risk of death following a Chikungunya infection?

ÅThe IRR of death within 7 days of chikungunya 

symptom onset was 8.40 (95% CI 4.83ð20.09) and 

decreased to 2.26 (1.50ð3.77) at 57ð84 days.

ÅIncreased the risk of death by diabetes RR 3·74, 95% 

CI 1·33ð16·93 and ischaemic heart disease RR 3.66, 

1.25ð13.96 in the first 28 days.

ÅFor kidney disease , RR at 85ð168 was 2.75, 95% CI 

1.09ð8.54.



What is the incidence and clinical determinants

of tuberculosis among contacts? 

ÅThe tuberculosis incidence among contacts was, 

16-times higher than the incidence in the 

general population.

ÅFor children younger than 5 years, the incidence

was 62-times higher among cohabitants than

non-cohabitants. 



ÅMain findings:

ÅDengue in general 

- [mOR] 1·9, 95% CI 1·6ð2·2- random sample of ten control (live born) for each case

ÅSeveredengue 

- [mOR] 4·9, 95% CI 2·3ð10·2;



What is risk of adverse perinatal outcomes of pregnant

women with symptomatic chikungunya, dengue, and Zika? 

ÅSymptomatic maternal chikungunya was associated

with an increased risk of preterm birth (HR: 1.10, 

95% CI 1.01-1.19), low Apgar score (1.40, 1.10 -

1.40), and neonatal death (1.49, 1.14 -1.95).

ÅSymptomatic maternal dengue was associated with

preterm birth (1.07, 1.02 -1.12), low birth weight

(1.09, 1.03 -1.15), congenital anomalies (1.17, 1.02 -

1.35), and low Apgar score (1.25, 1.08 -1.45. 

ÅSymptomatic maternal Zika was associated with all

adverse birth outcomes . 




