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Brazil in a nutshell

• A large South American country (8.5 million Km2)

• Population of ~215 million inhabitants (47% white, 

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

• Urban areas concentrate 84% of the population,

• Brazil is a federation composed of 26 states, 

one federal district, and the 5,570 municipalities

• High level of Social Inequality

• The climate of Brazil comprises a wide range of 

weather conditions

• 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.

• Founded: 2016

• 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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Typical record linkage pipeline Scalability
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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

✓ 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

•Open/dynamic cohort from 

2001 to 2021

•Cohort 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     

 8–20 years 3 010 017 15.23 6 159 307 24.95 

 20–34 years 14 225 523 71.99 16 499 140 66.84 

 35–49 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 

 1–3 years 1 264 181 6.55 2 418 072 10.04 

 4–7 years 4 353 070 22.55 8 558 396 35.54 

 ≥8 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

• Social and Environmental Determinants of Health and Health Inequalities

• Infectious disease in the general and vulnerable population 

• Assessment of the Impact of Social Policies on Health

• Assessment of the Impact of Health Programs and Interventions

• Data Governance, Science and Society

• Knowledge 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 analysis tool for global
poverty monitoring. 2020. Available at:
http://iresearch.worldbank.org/PovcalNet/home.aspx. Accessed 16
November 2022.
Notes: Percentage (%) of population living on less than US$1.90 or
less than US$3.20 per day, based on 2011 purchasing power parity
(PPP), up to 2020. See Methodology for more information on the
indicators.

Inequalities can be assessed through analyzing 

disaggregated data 

Experiences of discrimination and racism are important
social determinants of health for certain groups such as
Black and Indigenous Peoples, LGBTQ and others;

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; decreased access to 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
income of the poorest
half of the country's
population (IBGE,
2022)



Analysis of the effects of sociodeterminants and inequalities

on health using Cidacs Epidemiological Cohorts

c

v

v

SIM
Records of

deaths



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 

• Migrant pregnant people: higher risk of 

previous stillbirth, less access to antenatal 

care, and ther children with higher rates on 

congenital abnormalities. 

• Indigenous migrants living in bordering 

municipalities: higher risk for poor perinatal 

outcomes than their Brazilian-born 

counterparts

• Live 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 

• Internal 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

• International 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

The prevalence of prematurity, SGA and LBW was higher in mothers
younger than 20 years (20.7%) and older than 35 years (20.3%),
among indigenous and black (22.2%; 20.2% respectively), widows
and single mothers (19.4%; 19.0% respectively), and less educated
women (25.4%)



Growth trajectories of children in a LMIC:changes in 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 outcomes: 1.7% of preterm births, 7.2% of
low birth weight (LBW), 10.8% of small gestational age (SGA) and 11.8%
of early neonatal deaths

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: 

−3.36, −3.27) shorter than 

their White counterparts.

Indigenous children 

weighed less grams on 

average than their 

White counterparts



Ethnoracial inequalities and child mortality in Brazil

•Mortality 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.

• Indigenous mothers were 98% more likely to die than

those of White mothers in the first 5 years of life

•When 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

• The risk of GS and CS was higher among black and mixed-

race women and them also less likely to receive adequate

treatment and were diagnosed later than white women

• 40% of all SG and 45% of all SC would have been

prevented if all women experienced the syphilis rates of

white women

• A 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 1.39–2.33), Asian (1.63, 1.20–2.22),
mixed race (1.27, 1.21–1.33), and black women (1.18, 1.09–
1.28) compared with white women. It was higher among
poor women.

Breast cancer mortality was higher among black women
(1.10, 1.04–1.17) compared with 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 

• Infectious diseases are still a public health problem

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

• The emergence and re-emergence of infectious

disease is a threat worldwide and a reality in Brazil

•What is the impact of infectious disease on 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?

• The IRR of death within 7 days of chikungunya 

symptom onset was 8.40 (95% CI 4.83–20.09) and 

decreased to 2.26 (1.50–3.77) at 57–84 days.

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

CI 1·33–16·93 and ischaemic heart disease RR 3.66, 

1.25–13.96 in the first 28 days.

• For kidney disease, RR at 85–168 was 2.75, 95% CI 

1.09–8.54.



What is the incidence and clinical determinants

of tuberculosis among contacts? 

• The tuberculosis incidence among 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 cohabitants than

non-cohabitants. 



•Main findings:

•Dengue in general 

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

• Severe dengue 

- [mOR] 4·9, 95% CI 2·3–10·2;



What is risk of adverse perinatal outcomes of pregnant

women with symptomatic chikungunya, dengue, and Zika? 

• Symptomatic 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).

• Symptomatic 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. 

• Symptomatic maternal Zika was associated with all

adverse birth outcomes. 





What is risk of hospital admission and deaths

among those with congenital syphilis? 

• Children with congenital syphilis had 6.19 (95%CI 6.11-

6.28) increase in the hazard of first hospitalisation, 

while those exposed to maternal syphilis had 1.90 

(95%CI 1.86-1.94) increase. 

• The highest hazard ratio was observed in the first

month of life, reaching an 11-fold (95%CI 11.36-

11.70) increase among those with congenital syphilis. 



What is risk of maternal deaths after

dengue infection during pregnancy? 

•Dengue increased the risk of maternal death 

by 3 times (95%CI,1.5–5.8) and dengue 

haemorrhagic fever increased the risk of

maternal death by 450 times (95%CI,186.9–

1088.4) when compared to mortality of

pregnant women without dengue.



Effects of social policies on health

Dr Julia Moreira Pescarini



What are social policies?

• Policies, actions, programmes, or

initiatives that are intended to address

and improve social problems

• Social protection are part of the social 

policies targeted to specific population

groups aiming to reduce poverty and

exclusion

• If such transfers are not to everyone, 

who are the targeted groups?

“Cash transfers are defined as the provision of

assistance in the form of cash to the poor or to those

who face a probable risk of falling into poverty in the

absence of the transfer.” (World Bank)



Social protection 

system in Brazil



Bolsa Familia Programme
Conditional cash transfers

Benefits

I. i. Fixed: R$ 89 BRL per 

family

II. ii. Variable: 

i. Per breastfeeding women or 

children up to 15 years old

ii. Per adolescents 16-17yrs

III. 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

II. Health uptake (children 

and pregnant woman)

III. Social services

Barreto et al 2021

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

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


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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Summary of protocols

Bolsa Familia Programme



How the best way of evaluating the causal effect of social policies?

“naturally occurring variation in exposure to 

identify the impact of the event on an outcome of 

interest” (Craig, 2017)

➢ Randomised controlled trial (RCT)

➢ Not possible after the policy is implemented

➢ Quasi-experiments: alternative designs using observation data

Benefits

Good external validity 

and limits problems with 

internal validity

Long-term effects and 

rarer outcomes

“Lower cost” and fast

Challenges

Finding comparison 

groups

Susceptible to 

unmeasured 

confounders

(Barninghausen et al 2017)



Key studies on the health effects of BFP 

using the 100 Million Brazilians Cohort - 1

Bolsa Familia Programme

Impact on under-5 

mortality

-17%

Short-term impact 

on CVD mortality

-4%



Key studies on the health effects of BFP 

using the 100 Million Brazilians Cohort - 2

Bolsa Familia Programme

Impact on maternal 

mortality

- 18%

Impact on preterm 

births

- 30%

Impact on low birth 

weight

- 11%



Key studies on the health effects of BFP 

using the 100 Million Brazilians Cohort - 3

Bolsa Familia Programme

Impact on leprosy

+26% cure

Impact on HIV

- 41% incidence
-25% case fatality rates

Impact on leprosy

-14% incidence



How we are conducting our evaluations

using quasi-experimental designs?

•Good understanding of the policy/programme and

its implementation

•Clear theoretical understanding of intended and

unintended effects (e.g., logic model)

• Study protocol (use of multiple methods relying in 

different assumptions)

• Constantly improving our methods

• Publishing open data

• Sharing our findings with policymakers and the

community to inform better policies



Leveraging Real-World Data for 

Mental Health: Uncovering Insights 

on Suicide, Violence, and 

Psychiatric Outcomes 

Dr. Daiane B Machado

R01MH128911





•When we consider rare events, such as suicide, 

these large datasets enable us to investigate

phenomena that would be impossible to study

with smaller samples. 

• This is particularly important for understanding

rare but critical events in mental health that

require vast amounts of data to uncover

patterns and potential risk factors. 

• The broader view provided by real-world data 

can contribute to developing more targeted

interventions and policies to address these

critical issues.



Does cash transfers

prevent suicide?



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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56% decreased 

suicide risk among 

beneficiaries



Main findings

• The incidence rate of SUD hospitalizations 

in the BFP beneficiaries was 32.52 per 

100,000 person-years (95%CI: 32.09-

32.96), while in the non-BFP group, it was 

37.10 per 100,000 person-years 

(95%CI:36.57-37.65). 

• 22% reduction of the SUD hospitalizations 

incidence rate ratio among the BFP 

beneficiaries. 

Do conditional cash transfers reduce mortality in people hospitalised

with psychiatric disorders? A cohort study of the Brazilian Bolsa 

Família Programme



Does cash transfers

prevent suicide?

How about 

vulnerable 

populations?



A) Hospitalized patients

• BFP was associated with reduced 

overall mortality (HR 0.93, 95% CI 

0.87,0.98, p 0.018) and mortality due 

to natural causes (HR 0.89, 95% CI 

0.83, 0.96, p <0.001).

• Reduction in suicide (HR 0.90, 95% CI 

0.68, 1.21, p=0.514) was observed, 

although it was not statistically 

significant. 

• The BFP's effects on overall mortality 

were more pronounced in females 

and younger individuals. 

Impact of the Bolsa Familia cash transfer program on specific populations, 

patients with (A) severe mental health disorders and (B) interpersonal violence 

victims



Does cash transfers

prevent suicide?

Why? 

What are the 

mechanisms that link 

cash transfers with 

reduced suicide?





Supplemental Figure 2: Direct Acyclic Graph 





Figure 1. Adjusted multilevel logistic regression results for 

youth psychiatric hospitalizations, Brazil, 2008-2018

Risk factors associated with youth psychiatric hospitalizations: a 

multilevel approach using data from the 100 Million Brazilian Cohort

• Violence stands out as the most significant 

risk factor for psychiatric hospitalizations 

among youth. 

• 229.8 per 100,000 person-years (95%CI: 

221.25-238.61) incidence rate among young 

people who had suffered interpersonal 

violence

X
• 14.89 per 100,000 person-years (95%CI: 

14.68-15.11) among those who had not.

Main findings



Main findings

• Having a family 

member who died by 

suicide increases 

one's own risk by 

fourfold (Double the 

risk of in HIC)

• Dose-response

- first year (26%)

- second (13%)

- third (8%)

- fourth years (8%) 

The risk of suicide, all-cause, and specific-cause mortality following a 

suicide in the household: a population-based study using the 100 

Million Brazilian Cohort

Figure 2: Proportion of subsequent suicide (N=232) in years since the index 

suicide cases

55% of cases 



Maternal psychiatric disorders can 

impact their children, leading to a 

heightened risk of 

• (1) Preterm birth, 

• (2) Early term birth, 

• (3) Low Birth Weight, 

• (4) Small for gestational age,

• (5) Congenital anomaly

Hospitalisation by mental disorders and adverse pregnancy outcomes: 

a population-based linkage study of the 100 million Brazilian cohort



What have we answered up to now?

Suicide

1. In Brazil having a family member who died by 

suicide increases double the risk compared to HIC

Mental Health

4. Poverty and Violence stands out as the most 

significant risk factors for poor mental health

5. The impact of maternal psychiatric hospitalization 

can extend beyond the mother and affect her 

children.

Programs

6. The Bolsa Família Program (BFP) is not

only associated with decreased suicide 

but also decreased hospitalizations due

to alcohol and drug abuse, 

7. And decrease deaths among specific

populations, such as severe psychiatric

disorders – tertiary prevention

R01MH128911



FINAL REMARKS

Suicide and Self-Harm:

By leveraging real-world 

data, we can better 

identify patterns related 

to suicide attempts and 

self-harm across diverse 

populations, uncovering 

under-researched risk 

factors and protective 

variables.

Psychiatric 

Hospitalizations:

Large datasets enabled us 

to examine the factors that 

lead to hospitalization for 

mental health conditions, 

allowing for a more 

nuanced understanding of 

how socio-economic 

conditions, healthcare 

access, and social isolation 

interact to influence 

psychiatric emergencies.

01

02

03

More than ever, an intersectoral approach, including financial protection,

will be imperative to enhance global mental health and prevent suicide.

Long-Term Outcomes of 

Mental Health 

Interventions:

Real-world data allows for 

the tracking of individuals 

over time, enabling the 

assessment of long-term 

mental health interventions 

and their effectiveness in 

preventing relapse or further 

deterioration of mental 

health.

R01MH128911





Cidacs-PHC: Primary Healthcare 

and its Effects on Population Health

Dr Elzo Pinto Junior



PHC in Brazil: a brief overview

• The Brazilian Primary Health Care System is part

of the Brazilian Unified Health System (SUS), which

was structured according to the principles of

universal coverage and health as a right of all

citizens.

• Provides a broad range of primary health care

services delivered by a multidisciplinary team

(physician, nurse, dentist, nursing assistant, dental 

assistant, and community health Workers). 

• Family Health Teams (FHTs) are supposed to work

under the aegis of primary health care principles: 

providing basic health care, promoting health

activities and preventing diseases, as well as 

referring those in need to other levels of care. 



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

SIH

Records of

hospitalisation

SINASC 

Records of live 

births, maternal 

and newborn

characteristics

Primary Health Care Data

Large dataset about

infrastructure and work

process delivered by PHC 

teams in Brazil

Planning and Organization

Infrastructure and Supplies

Antenatal Care Quality

Child Care Quality

This dataset enables the 

identification of the PHC facilities 

visited by mothers and children





Planning and Organization has the strongest Effect

on Quality of Care for Most PHC Services in Brazil

Key Findings

Planning and Organization has the largest effect on both Antenatal

Care and Child Health Services 

Facility infrastructure also significantly affects Antenatal Care and

Child Health Services

Workforce has a weaker effect than expected

• Much of how the workforce is organized is already captured in Planning and

Organization and Referral and Regulation

• PHC Workforce quantity and composition are distributed relatively uniformly in Brazil

0,371 0,369

0,040

0,200
0,183

0,106
0,123

0,087

0,123

0,016
0,005

0.124
0.104

Antenatal Care ImmunizationChild Health Services

Planning & organization

Referral & regulation

Facility infastructure

General supplies

Workforce

Effect of PHC Components on PHC Services

What is Planning and Organization?
This component represents the actions necessary to coordinate the PHC team and other assets to deliver any PHC services effectively. It includes 

indicators about the frequency of team meetings, self-monitoring, and evaluation practices, and mapping/surveying the population they serve.

Implications

• Investing in improving Planning and Organization practices has the 

potential to have a stronger effect on the quality of Child Health Services 

than investing in other components in Brazil



The model estimates a strong effect of birth

weight and Child Health Services on Child Survival 

Key Findings

• Birthweight is the strongest determinant of under-five mortality

in the model

• Among PHC factors, the availability and quality of Child Health 

Services is the strongest direct determinant of under-five

mortality

• Immunization services has a statistically insignificant effect on

under-five mortality in the model

• Lack of relationship likely due to highly uniform vaccine coverage in Brazil

Implications

• These results are consistent with typical effect sizes for each 

determinant

• This helps to validate the model itself, demonstrating that it quantifies 

risks accurately compared with alternative study designs

1. Note that the lack of relationship for immunization is not statistically 

significant and is likely due to highly uniform vaccine coverage in Brazil, as 

well as rarity of deaths due to diseases preventable via immunization 2. Not 

statistically significant at 10%



"Improved planning and organizational activities quality translates 

into a 5.7% reduction in predicted child mortality. However, an 

overall improvement in PHC can reduce under-5 mortality by 41%!

Key Findings

• Predictive modeling estimates a 5.7% reduction in child mortality

if Planning and Organization improved from hypothetically low

quality (10th percentile) to high quality (90th percentile).

Implications

• This modeling tool can simulate the lives that could be saved through 

various interventions, including packages of interventions.

• It demonstrates the relative importance of Planning and Organization in 

terms of avoidable mortality, but also system-wide improvements, based on 

health system maturity in Brazil.

Combined effect result is based on modeled assumptions. The large 

difference in results is likely accounted for by non-linear effects, 

meaning that there are accelerating marginal returns in improving 

the quality of services.

Notable Observation

• These estimates reflect mortality reduction in the scenario where one

PHC component was improved.

• Under the scenario when all components were improved, a 41% reduction 

in predicted child mortality was observed.

• This indicates that the combined effect of the whole PHC system (41%) 

is larger than the sum of individual components (11%)𝟏



Key takeaways for Brazil and the World

New insights about which PHC components influence 
health the most in Brazil

➢ Relative comparison between workforce, supplies, 
infrastructure, referrals, and planning

➢ Planning and organization outweighs other PHC 
components in Brazil (soft)

➢ Facility infrastructure remains an important factor 
in Brazil (hard)

➢ Among PHC factors, the availability and quality of Child 
Health Services is the strongest direct determinant of 
under-five mortality

A better understanding of how to measure PHC systems and their 
effect on health

➢ Operational indicators that track with their corresponding 
components, for example, for planning and organization:

➢ Frequency of team meetings

➢ Non-clinical infrastructure

➢ Monitoring and evaluation practices 

➢ A reproducible model for understanding how PHC components
contribute to health

➢ These indicators are the most consistent metrics of 
performance in Brazil, and offer a model for other countries 
to explore

➢ This modeling framework can now be adapted to other 
countries, even with more limited data



Public Engagement with Science at 

Cidacs: Connecting 100 Million Brazilian 

Cohort and Society

Dr Denise Pimenta



How can we ensure that research projects 

utilizing the "100 Million Brazilian Cohort" 

are connected with the actual needs and 

demands of Brazilian society?



Our challenges 

• Navigating the country's vast cultural diversity

• Addressing deep social inequalities

• Bridging the gap between scientific advancements and

public understanding

• Combating disinformation and rebuilding trust in 

science

• Ensuring the inclusion of voices often excluded from

public debates

• Fostering meaningful dialogue with diverse audiences



Foundation of Cidacs' Public Engagement Strategy

Including voices commonly excluded from public debates from the beginning of the research process

Dialogue involving different audiences;

Exchange of different experiences of stakeholders;

Improving the quality of research.

Bringing together "100 Million Brazilian Cohort" and Public Engagement



Our approach

• Inform

• Consult 

• Involve

• Colaborate



Public engagement process

Pre-Engagement

•Planning

•Mapping of
participants

•Preparation of
research team

•Development of
communication 
materials to support
engagement

Engagement

•Establishment of
contact

•Dissemination of
material

•Organizing and
conducting integration
and dialogue activities

•Actively listening to
shared experiences
and sharing of
scientific knowledge

Post-Engagement

•Discussions among
research team
members

•Updating of
participants on
research outcomes

•Production of novel 
results and
dissemination of
findings

•Continuous evaluation



Case 1 - Mental Health of Youth 

Project: “Impact of social determinants and income transfers on

the mental health of young people” 

Public engagement objective: Co-production of recommendations

for local and national policies regarding mental health among youth

Participants: 3 Educators from a community school in Salvador (BA)

Activities

• International seminar with researchers and participants sharing experiences

(+100 attendees)

• Workshop series to exchange scientific knowledge and educator experiences

related to mental health among students;

• Issue recommendations to deliver to local policymakers based on research

and experiences;

• Development of a dissemination strategy.

Current status: Production of recommendations



Case 2 - Gestational and congenital

syphilis in vulnerable populations

Project: Determinants of occurrence of gestational syphilis and its adverse effects on the

conceptus and impact of social policies on these health problems. Brazil, 2001-2018

Public engagement objective: Facilitate dialogue between researchers and participants to

enable knowledge exchange

Participants: Policymakers, black women and representatives of indigenous groups, NGOs, 

health professionals and researchers

Activities

• 5 Webinars with 1,000+ attendees;

• 2 Technical meetings with policymakers in the indigenous area (10 participants

• Technical meetings with black women and indigenous representatives, health professionals

and specialists to discuss dissemination (7 participants)

• Dissemination products (videos, policy briefing, website, data journalism, press release)

Impacts

• Stakeholder recommendations to researchers and validation of results

• Invitation to project leader to participate in a federal government event on STI 

• 150+ downloads of our policy briefing



Public Engagement in other projects

Themes Participants Activities
Products and

outcomes
Impacts

Covid-19

Mental health

Social and

environmental

determinants

Common Data Model

PHC

Syphilis
Policymakers

Community groups and

NGO’s

Intergovernamental 

institutions

Health professionals

Teachers

Media

Technical meetings

Workshops

Webinars

Discussion groups

Documentary

Paper

Co-production of

recomendations

Dissemination pieces

Impacts in research and

dissemination pieces

Uses of our studies by

participants

Public engagement

studies at Cidacs



CIDACS NEW INITIATIVES
Data Platform to study environmental and climate effects on Health



AIMS:

Develop a Climate and Environmental Data Platform at CIDACS.

Integrate Brazil’s georeferenced environmental and climate data 

into an accessible platform, interoperable with existing national

health and socioeconomic data.

Generate new knowledge on the links between climate and health

that are currently unavailable from existing dissipated and unlinked

resources and inform mitigation and adaptation responses.



Summary of data colection and processing:
Data type Database

(Agency)

Scale Period Main variables Status

Weather

Stations

BDMEP

(INMET)

381 conventional 

and 635 automatic

2000-present, 

daily

Precipitation, atmospheric pressure, 

temperature, relative humidity, wind, 

evaporation, insolation, cloudiness, and 

evapotranspiration

Collected

and

Processed

CEMADEN Automatic and rain 

gauge stations

2013-present, 

daily

Precipitation and disasters records In progress

ANA Rain gauge stations 2000-present, 

daily

Precipitation In progress

Reanalysis

Models

ERA5-LAND 

(ECMWF)

Resol: 0.1° x 0.1° 2000-2022, 

daily

2m air temperature (maximum, minimum, 

mean, dew point, wet bulb, DTR), wind speed 

and direction, surface pressure, relative 

humidity and precipitation.

Collected

and

processed

CAMS

(ECMWF)

Resol: 0.75° x 

0.75°

2003-2022, 

daily

Particulate Material (PM1.0, PM2.5, PM10),

total aerosol optical depth (TAOD), 

carbon monoxide (CO), nitrogen dioxide (NO2), 

nitrogen monoxide (NO), and ozone (O3)

Collected

and

processed

Satellite 

Image

Mapbiomas 30 m x 30 m Annual Land use and Land change In progress

Gentilmente cedidos pelo Danielson



Summary of data colection and processing:

Gentilmente cedidos pelo Danielson

Data type Database

(Agency)

Scale Period Main variables Status

Satellite 

Image

Land/Aqua

(CPTEC/INPE)

Sensor: MODIS 2000-present, 

daily

Fires and deforestation, urban growth, land 

occupation

In queue

Combined

Land/Aqua

(NASA)

Sensor: MODIS 2000-present, 

daily

Normalized difference vegetation index (NDVI), 

albedo, land surface

temperature, sea surface temperature

In queue

SUOMI-NPP

(NASA)

Sensor: VIIRS 2000-present, 

daily

Electric light at night In queue

Blended 

datasets

Surface PM2.5

and NO2

(WUSTL)

Resol: 0.01° x 0.01° 2000-2019,

monthly

PM2.5, NO2 Partially

Collected

and

Processed

MERGE (CPTEC) Resol: 0.1° x 0.1° 2000-present, 

daily

Precipitation In progress

Gridded 

station

BR-DWGD Resol: 0.1° x 0.1° 2000-2022, 

daily

Total precipitation, Maximum, minimum and mean

air temperature, Solar radiation, Relative Umidity, 

Wind speed at 2 meters, Evapotranspitarion.

Collected

and

processed



CIDACS NEW INITIATIVES
Data Platform to study environmental and climate effects on Health

NIHR GLOBAL HEALTH RESEARCH UNIT ON SOCIAL 

AND ENVIRONMENTAL DETERMINANTS OF HEALTH 

INEQUALITIES (2022-2027)



Updates on international partnerships



PROBLEMS AND WEAKNESSES OF USING LINKED ADMINISTRATIVE DATA FOR 

BUILDING LARGE NATIONWIDE COHORTS

•Data not collected for research purposes
Lack of relevant variables     

•Changes in how the data is collected over time 
While the data are standardized across the country, some collection instruments have 

changed at some point, creating a need for harmonization.  

•Missing Values 
Depending on the database lots or few missing data. For instance, in CADU, a considerable 

proportion of 

missing values in some variables, such as the occupation of family members and family 

characteristics,  

however, the description of all individuals in the household (e.g., gender, age, and ethnicity) 

and variables 

such as income, are highly complete.  



PROBLEMS AND WEAKNESSES OF USING LINKED ADMINISTRATIVE DATA 

FOR BUILDING LARGE NATIONWIDE COHORTS

• Misclassification and Selection biases 
Selection and misclassification biases may be introduced in exposure and outcomes in three stages in 

the course of the assemblage of the cohort: registering and recording people’s life events and use of 

services, linkage across administrative databases, and cleaning and coding variables from derived 

datasets.

• Do not include all population or a random sample of it, but the poorest part of 

the population
In the Brazilian cohorts, it covers only the poorest part of the Brazilian population.

• Register occurs when contact with service is provided
Mild outcomes or outcomes not routinely registered will not be included

• Data Governance (access, security, privacy, ethical and legal issues)

• Computational Resources



PROBLEMS AND WEAKNESSES OF USING LINKED ADMINISTRATIVE DATA 

FOR BUILDING LARGE NATIONWIDE COHORTS

•Data quality and standardized data collection throughout the country
1.The quality and coverage of health data has improved; 2. Brazil, despite being a large and federative 

country, the data collection forms for different purposes are standardized(death, birth, hospitalization etc)

•Nationwide Data Coverage, including all ages and ethnical groups 
Possible to study minoritized population groups as well as traditional groups

•Possibility to link data from multiple sources (health, social, environmental, 

climate)
Routine data is very often spread in silos with a connection between them. It links health,     

social, and environmental data from multiple sources. This adds enormous value to existing 

health data. Answer questions not possible with an isolated database

•Quality of the Data Linkage
The linkage (deterministic or probabilistic) is conducted with very powerful and accurate 

software developed in-house and adapted to the Brazilian data ecosystem (Cidacs-RL) 



ADVANTAGES AND STRENGTHENS OF USING LINKED ADMINISTRATIVE 

DATA FOR BUILDING LARGE NATIONWIDE COHORTS

• Large Sample size 
Large sample sizes allow several analytical advantages, such as the analysis of rare events; It is 

possible to study rare exposure and rare outcomes simultaneously; Increase the statistical power of 

the study, allowing for more precise estimates of associations and enabling subgroup analyses such as 

age, gender, ethnicity, geographies, etc.

•Overcome classical epidemiological challenges
• Eliminates the risk of recall bias for important variables, which is a problem if data collection relies on self-

reports of service use (e.g., hospitalization or childbirth). Participants and the data collector do not know 

the research question to be put for the data

• Very low attrition rates – immigration from Brazil is negligible among the poorest populations 

•Using longitudinal individual data could overcome limitations of the time-

series analysis

•Cost reduction
Costs involved in data collection with comparable-sized primary studies are reduced.  Cost of the 

infrastructure. 



In Brazil, the CIDACS experience has shown that 

using health and social administrative databases for 

research and evaluation is a unique tool for 

improving the understanding of the health problems 

of the Brazilian population!

Last words!
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