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Abstract

This paper describes the history, objectives and methods used by the nine Bra-
zilian cohorts of the RPS Brazilian Birth Cohorts Consortium (Ribeirdo Preto,
Pelotas and Sao Luis). Common thematic axes are identified and the objec-
tives, baseline periods, follow-up stages and representativity of the population
studied are presented. The Consortium includes three birth cohorts from Ri-
beirdo Preto, Sdo Paulo State (1978/1979, 1994 and 2010), four from Pelotas,
Rio Grande do Sul State (1982, 1993, 2004 and 2015), and two from Sdo Luis,
Maranhao State (1997 and 2010). The cohorts cover three regions of Brazil,
from three distinct states, with marked socioeconomic, cultural and infra-
structure differences. The cohorts were started at birth, except for the most
recent one in each municipality, where mothers were recruited during preg-
nancy. The instruments for data collection have been refined in order to ap-
proach different exposures during the early phases of life and their long-term
influence on the health-disease process. The investigators of the nine cohorts
carried out perinatal studies and later studied human capital, mental health,
nutrition and precursor signs of noncommunicable diseases. A total of 17,636
liveborns were recruited in Ribeirdo Preto, 19,669 in Pelotas, and 7,659 in Sao
Luis. In the studies starting during pregnancy, 1,400 pregnant women were
interviewed in Ribeirdo Preto, 3,199 in Pelotas, and 1,447 in Sao Luis. Dif-
ferent strategies were employed to reduce losses to follow-up. This research
network allows the analysis of the incidence of diseases and the establishment
of possible causal relations that might explain the health outcomes of these
populations in order to contribute to the development of governmental actions
and health policies more consistent with reality.
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Studies; Risk Factors
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Introduction

Biological, psychosocial and behavioral processes act in a separate, cumulative or synergic man-
ner since the early phases of life and can operate on a long-term basis in the health-disease process,
including subsequent generations 1. From this perspective, birth cohorts are fundamental for the
development of the Epidemiology field since they permit us to establish associations between expo-
sure and the events that follow in the course of life 2,34,5,6,7,8,

Cohorts started at birth and followed up along life are of great value by making important contri-
butions to the design of public health policies. Cohort studies started decades ago, with prospectively
collected data about life conditions during childhood have been of great interest to public health by
permitting to point out childhood living conditions that can affect adult health within a reasonable
period of time 27. Despite the important contributions originating from these studies in high income
countries 910,11 birth cohorts in low and middle-income countries are important 12 since, in addi-
tion to the assessment of new exposures, certain associations may be modified by the context of the
countries 8.

The Brazilian birth cohorts and the RPS Consortium

In Brazil, three research groups accompanied nine birth cohorts over a four-decade period. The
cohorts involve three municipalities from different regions of the country: Ribeirdo Preto (Sao Paulo
State), in the Southeastern region, Pelotas (Rio Grande do Sul State), in the Southern region, and Sao
Luis (Maranhio State), in the Northeastern region 13. The institutions involved are the University of
Sao Paulo, Federal University of Pelotas, and Federal University of Maranhao. These cohorts include
individuals born in different years. The first started as a perinatal study about 40 years ago and repre-
sents the 1978/1979 Ribeirao Preto cohort. The first Pelotas cohort started in 1982, and the first Sao
Luis cohort started in 1997 13,14,15,16,17,18,19,20,

The data collected at birth at the three sites permitted us to study the health conditions of mothers
and their babies, the care provided during the perinatal period according to socioeconomic indica-
tors, and their consequences on infant mortality 13,14,1516,17,18,19. The results of these studies also
allowed us to determine health transitions and inequalities during periods of economic crisis and
after various fiscal adjustment policies in Brazil 13,2021, Questions were incorporated into the follow-
up questionnaires of these studies in order to assess the repercussions of intrauterine conditions on
lifelong growth and development 22,23,24,25,26,27,28,29,

In 2014, with the financial support of the Department of Science and Technology (DECIT) of the
Brazilian Ministry of Health, the investigators from the three sites started collaborating to determine
differences in health indicators between these three regions. In addition, in order to investigate
associations between early exposures and lifelong outcomes, as well as to answer questions about
population health that would strengthen the Brazilian Unified National Health System (SUS). This
collaboration was named the RPS Brazilian Birth Cohort Consortium (Ribeirdo Preto, Pelotas and
Sao Luis) birth cohorts 30,31,32. As such, the purpose of this article is to present the history, the objec-
tives and the methodological designs of the nine cohorts that are part of the RPS Consortium.

The history of the cohorts

Nine birth cohorts have been set up and followed up thus far in the three cities: Ribeirdo Preto (start-
ing years 1978-1979, 1994 and 2010) 13,19.20, Pelotas (1982, 1993, 2004 and 2015) 14,15,16,18,33 and Sao
Luis (1997-1998 and 2010) 17,19, The first studies of Ribeirdo Preto and Sao Luis started as investi-
gations of perinatal health, later transformed into cohort studies. The first Pelotas study (1982) was
already started with the objective of following up children during their first years of life.

The objectives of the cohorts were to assess various perinatal health indicators (low birth weight,
preterm birth, intrauterine growth restriction, mortality), the use of health services and their asso-
ciation with maternal, biological and socioeconomic variables, and to investigate social inequalities
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in health 1320, In later follow-ups, the objectives were expanded, including the investigation of early
child development and the risk profile for noncommunicable diseases (NCD) and related disorders
— obesity, sedentarism, diabetes, metabolic disorders, hypertension, food consumption 24 — and the
comparison of various indicators between the cohorts of each city. The last cohort in each city started
the recruitment of mothers during pregnancy, instead of immediately after birth. This approach
improves the quality of pregnancy data collected and helps assessing factors associated with preterm
birth 34 and perinatal health conditions 35, with emphasis on the identification of risk factors for pre-
term birth 36 with lifelong implications 1923,34.

Several new measurements were incorporated or refined into the more recent cohort follow-
ups: body composition, bone mineral density, carotid intima thickness, visceral and subcutaneous
abdominal fat thickness, oral health (caries, enamel defects and periodontal diseases), lung function,
neurocognitive development, social capital, and mental health. Venous blood samples were obtained
and stored in a biobank for DNA genotyping and other laboratory tests 26 (EpiGen-Brasil Initia-
tive. EPIGEN-Brazil: the largest Latin America genomic initiative. https://epigen.grude.ufmg.br/,
accessed on 09/Dec/2019).

According to the 2010 census (Instituto Brasileiro de Geografia e Estatistica. Panorama popula-
cional de Ribeirdo Preto. https://cidades.ibge.gov.br/brasil/sp/ribeirao-preto/panorama, accessed
on 13/Dec/2019), Ribeirao Preto, with a population of 604,682 inhabitants, had a Municipal Human
Development Index (MHDI) of 0.800 and a Gini index of 0.54 (Atlas de Desenvolvimento Humano.
Caracterizacio do territério de Ribeirdo Preto. http://www.atlasbrasil.org.br/2013/pt/perfil_m/
ribeirao-preto_sp, accessed on 17/Dec/2019). The 2017 infant mortality rate was 9.19 deaths per
1,000 live births (Instituto Brasileiro de Geografia e Estatistica. Panorama populacional de Ribeirdo
Preto. https://cidades.ibge.gov.br/brasil/sp/ribeirao-preto/panorama, accessed on 13/Dec/2019).
Pelotas, with 328,275 inhabitants in 2010, had an MHDI of 0.739 (Instituto Brasileiro de Geogra-
fia e Estatistica. Panorama populacional de Pelotas. https://cidades.ibge.gov.br/brasil/rs/pelotas/
panorama, accessed on 17/Dec/2019) and a Gini index of 0.54 (Atlas de Desenvolvimento Humano.
Caracterizacao do territorio de Pelotas. http://www.atlasbrasil.org.br/2013/pt/perfil_m/pelotas_rs,
accessed on 17/Dec/2019). The 2017 infant mortality rate was 9.98 deaths per thousand live births
(Instituto Brasileiro de Geografia e Estatistica. Panorama populacional de Pelotas. https://cidades.
ibge.gov.br/brasil/rs/pelotas/panorama, accessed on 17/Dec/2019). Sao Luis, the capital city of
Maranhio state, had a population of 1,014,837 inhabitants in 2010, an MHDI of 0.768 (Instituto
Brasileiro de Geografia e Estatistica. Panorama populacional de Sao Luis. https://cidades.ibge.gov.br/
brasil/ma/sao-luis/panorama, accessed on 17/Dec/2019). and a Gini index of 0.61 (Atlas de Desen-
volvimento Humano. Caracterizac¢do do territério de Sao Luis. http://www.atlasbrasil.org.br/2013/
pt/perfil_m/sao-luis_ma, accessed on 17/Dec/2019). The 2017 infant mortality rate was 17.36 deaths
per thousand live births (Instituto Brasileiro de Geografia e Estatistica. Panorama populacional de Sao
Luis. https://cidades.ibge.gov.br/brasil/ma/sao-luis/panorama, accessed on 17/Dec/2019).

Six of the studies included all liveborns within the reference year 13,14,15,18,19 and three cohorts
relied on samples. In the 1994 Ribeirao Preto cohort, data from 1/3 of the births of that year were
collected, recruiting births occurring from May to August, since no seasonality in birth distribuition
was detected 2024, In Sdo Luis, 1/7 of births from March 1997 to February 1998, and 1/3 of the 2010
births were selected by systematic sampling 17,19,

The pioneering investigations in Ribeirao Preto in 1978-1979 13 and of Sdo Luis in 1997-1998 17
were initially planned as cross-sectional perinatal studies, even though their objectives mentioned
lifelong repercussions of perinatal and human reproduction questions. All the remaining cohorts
were planned from the beginning as longitudinal studies 15.16,18,19,20,36,

Ribeirao Preto cohorts

The perinatal study of the first Ribeirdo Preto birth cohort was conducted from June 1978 to May
1979 13,20, Registrations and medical records were reviewed in the eight maternities that attended
98% of all deliveries in the municipality 13, the puerperal women were interviewed, and the babies
were examined (n = 6,973), 98% of the liveborns delivered by mothers residing in Ribeirao Preto) 22.
During the subsequent two years, civil registry offices of the city were visited in order to monitor the
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deaths occurring in the first year of life 13. The first follow-up of this cohort happened in 1987/1989,
with children sought in schools 23, 2,898 children aged 8 to 11 years 37 were evaluated. In 1996/1997,
2,083 male participants aged 18 to 19 years were evaluated by occasion of military enlistment 23.
Between 2002 and 2004, the cohort was visited again, and 2,103 participants aged 23 to 25 years were
evaluated 22. The last follow-up to this cohort occurred in 2016/2017, when 1,775 subjects aged 37 to
39 years were evaluated (Figure 1).

The second Ribeirdo Preto cohort included 1/3 of the 1994 births including 2,911 liveborns (99%)
delivered by mothers residing in the municipality 38. In 2004 and 2005, all children of low (< 2,500g)
or high birth weight (> 4,250g) and one in three children of normal weight were invited to participate.
A total of 869 children aged 9 to 11 years were evaluated in this follow-up 38. In 2016, 622 subjects
belonging to the original 1994 cohort were evaluated at 22 years of age. In addition, the cohort was
opened, with the inclusion of all subjects born in 1994 who had not been enrolled in the initial cohort
(n=419) (Figure 1). The addition of a retrospective component involved the application of some ques-
tions of the questionnaire used at birth, whose answers were considered reliable to ask the mother
about 20 years later.

Two cohorts were started in 2010, one of them in Ribeirdo Preto and the other in Sao Luis, each
consisting of two components: one started during the prenatal period and the other at birth 19,23,34,35,36,
The prenatal component of Ribeirdo Preto included a convenience sample of 1,400 pregnant women
with a singleton pregnancy evaluated at 22 to 25 weeks of gestation. Of these, 1,369 were re-interviewed
at the time of childbirth (from April 2010 to June 2011) 34 and 1,081 were investigated during the sec-
ond year of life of their child. The component that started at birth was population-based and included
all infants born from January to December 2010 to mothers residing in the municipality, consisting
of 7,752 (95.7%) liveborns delivered in the municipality of Ribeirdo Preto during that year (includ-
ing 821 children who were evaluated in the prenatal component). The first follow-up occurred from
2011 to 2013, with 3,807 children followed up during the second and third years of life (Figure 1) 35.

Figure 1

Chronology of the nine RPS Consortium Birth Cohort studies. Ribeirdo Preto (Sdo Paulo State), Pelotas (Rio Grande do Sul State) and Sdo Luis (Maranhdo
State), Brazil.

Year @© Participants' age
City/Birth cohort 1978/1979 1982 1993/1994  1997/1998 2004 2010 2014/2015 O n foIIow-up
CX) O (I) (X) O O (X) (® Prenatal
Ribeirdo Preto 1978/1979 | 3 (0) ® ®) (8
6,973 2,898 2,083 2,103 1,775
Pelotas 1982 ) ] ® @ 15 @
5,9141,4574,934 4,742 715 1,076 2,250 1,031 4,297 3,701
Pelotas 1993 ) J @k @ @ @ 18
5,249 1,363 1,273 494 172 4,452 457 4,349 4,106 3,810
Ribeirdo Preto 1994 | B @ @
2,911 869 1,041
Sa&o Luis 1997/1998 ) J
2,493 673 2,515
Pelotas 2004 )} @
4,231 3,9073,869 3,799 3,722 3,566
Ribeirdo Preto 2010 | ¥ Prsnatal 19 @m
Birth 7,752 3,807
Prenatal w1 @51

S&o Luis 2010 ) J

Birth 5,166

w
o
I
S

Pelotas 2014/2015 ) )
3,199 4,2754,110 4,014 4,010

* Subsample: (a) Subsample - 1 month (n = 649), 3 months (n = 644), 6 months (n = 1,414); (b) Subsample - 3 months (n = 3,985).
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Pelotas cohorts

The first birth cohort in the municipality of Pelotas started in January 1982 1433 and is already in its
tenth follow-up 39. In that study, 5,914 liveborns delivered by mothers residing in the urban zone
of Pelotas were recruited and assessed while still in hospital (over 99% of all births) 2540,41, After the
seventh postpartum day, a representative sample was visited at home in order to assess maternal and
infant morbidity and mortality 14. At 12 months of age, a subsample of 1,457 children was evaluated
at home. In 1984, an attempt was made to follow up the entire cohort by means of a census of 60,000
households in Pelotas searching for the children participating in the cohort. A total of 4,934 children
(mean age: 19.4 months) were located. An additional follow-up attempting to monitor the entire
cohort occurred in 1986, with a new household census that located 4,742 children (mean age: 43.1
months) for evaluation. Further household follow-ups of subsamples occurred in 1995 (n = 715), 1997
(n = 1,076) and 2001 (n = 1,031) 2540, whereas in the year 2000 the male participants were identified
and evaluated on occasion of military enlistment (n = 2,250) 25. The ninth follow-up was held in 2004,
when again an attempt was made to follow up the entire cohort, with the evaluation of 4,297 young
adults 40. Until that time, data were collected in the households of the participants. In 2012, when
the cohort completed 30 years 39 and the tenth follow-up occurred, data started to be collected at the
Federal University of Pelotas Center of Epidemiological Research (CPE, in Portuguese), a center built
for the exclusive evaluation of the participants of the Pelotas cohorts 26. On that occasion a consider-
able effort was made to accompany the entire cohort and 3,701 subjects were interviewed (Figure 1).

The second Pelotas birth cohort started in 1993. All the city hospitals were visited daily and 5,249
(99.7%) liveborns whose families resided in the urban area of the municipality were examined and
their mothers interviewed 27.28. Samples of the participants in the cohort were followed up at 1 (n =
649),3 (n = 644), 6 (n = 1,414) and 12 months (n = 1,363) and at 4 (n = 1,273),6 (n = 494),9 (n = 172)
and 12-13 years (n = 457) 28. Visits attempting to follow up all the cohort participants were held in
2004 and 2005, when 4,452 children (mean age: 11 years) were evaluated; in 2008 they were evaluated
at 15 years (n = 4,349), and then at 18 years (n = 4,106) and 22 years (n = 3,810) of age. At 15, 18 and
22 years of age, the participants were invited to undergo exams at the CPE (Figure 1) 28,31,42,43,

The third Pelotas cohort was started in 2004, when all hospital births were identified, and 4,231
(99.3%) liveborns were included 18.29. In contrast to the previous ones, the 2004 cohort tried to always
accompany all the participants, with follow-ups already performed at 3 (n = 3,985), 12 (n = 3,907), 24
(n = 3,869) and 48 months (n = 3,799) and at 6 (n = 3,722) 29 and 11 years of age (n = 3,566). The 6-
and 11-year assessments were carried out in a purpose-built clinic annexed to the CPE (Figure 1) 29.

In contrast to the previous birth cohorts, the fourth Pelotas birth cohort, started in 2015, involved
a nested prenatal study that interviewed 3,199 pregnant women and identified 98.7% of the hospital
births that occurred between January and December of 2015 (n = 4,275) 16, So far, the entire cohort
has been followed up at 3 (n = 4,110), 12 (n = 4,018), 24 (n = 4,014) and 48 (n = 4,010) months of age
(Figure 1) 16,

Sao Luis cohorts

The first Sao Luis cohort included a systematic sample per hospital (1/7 of all births) of 2,493 liveborns
in ten maternities in the city from March 1997 to February 1998. In 2005-2006, at 7 to 9 years of age,
all children with high or low birth weight and one in three of the normal weight group were invited to
participate, with 673 subjects being re-evaluated. In 2016-2017, when the subjects were 18-19 years
old, a new attempt was made to evaluate the entire original cohort, with 687 adolescents being evalu-
ated. A retrospective component (with application of a fundamental part of the perinatal question-
naire to mothers of adolescents) was included in this follow-up, consisting of 1,828 adolescents born
in Sdo Luis in 1997 who had not participated in the original cohort. The new members were selected
by random sampling from the System of Information about Liveborns restricting for children born in
1997. Adolescents identified in schools and universities and by means of the social network were also
included. Thus, a total of 2,515 adolescents participated in this follow-up (Figure 1) 44.

The second Sao Luis cohort was started in 2010 with two components: one started during the
prenatal period with a convenience sample (22 to 25 weeks of gestation) of 1,447 pregnant women 34
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and the other at childbirth 19. Of these 1,447 subjects, 1,381 were also assessed at birth (2010/2011)
and 1,151 were re-evaluated in 2012/2013 19,34 (Figure 1).

Regarding the population-based birth component 19, a systematic sample of 1/3 of the births of
this year per maternity was evaluated, representing 5,166 liveborns and corresponding to 89.8% of
the births in the municipality 19. On the occasion of the first follow-up held in 2012-2013, an attempt
was made to accompany the entire original cohort, with 3,308 children being evaluated in the second
year of life 35 (Figure 1).

Standardized questionnaires were applied to all nine cohorts, with the mother or person respon-
sible being interviewed during the subject’s childhood and the child being examined. In the follow-
ups during adolescence, a questionnaire was applied to the adolescent and to the mother or person
responsible. During later adulthood follow-ups, only the member of the cohort responded to the
questionnaires and was examined.

The RPS Consortium

The successful collaboration between Ribeirao Preto and Sao Luis, which had been underway for the
previous 22 years, was extended to Pelotas with the RPS consortium, established in 2014, and permit-
ted the research groups to carry out joint analyses comparing three different regions of the country.

The RPS Consortium was constituted as a research network to investigate life cycle epidemiol-
ogy in the three municipalities. A research project, called Lifelong Determinants of Obesity, Precursors of
Chronic Diseases, Human Capital and Mental Health, had as its main objectives to investigate precursors
of adult NCD, body composition, as well as essential health aspects such as human capital and mental
health, relating them to exposures in early life. This project has been financed since its inception by
the Brazilian Ministry of Health through the DECIT.

The RPS Consortium also intends to strengthen and expand the network of collaboration among
birth cohort studies in Brazil, exploring their potential by gathering information for integrated
analysis and by using the cultural and social differences among the cities in order to understand how
these aspects are related to the outcomes of interest. To this end, a gamut of questionnaire items and
the exams performed on the cohorts are being standardized in order to facilitate future collaboration
and comparisons.

The first standardized cohort assessments, already under the RPS Consortium, were conducted
in 2015, with a follow-up of the 1993 and 2015 cohorts of Pelotas, and in 2016 and 2017, with the
follow-up of adolescents (18 and 19 years) of the 1997/1998 Sao Luis cohort. This was in addition to
the follow-up of young adults (21 and 23 years) of the 1994 Ribeirdo Preto cohort and of the middle-
aged adults of the 1978/1979 Ribeirao Preto cohort (37 to 39 years). Previous data collections were
not standardized, with the exception of the 2010 cohorts (from the prenatal and birth component)
conducted in Ribeirdo Preto and Sao Luis. The experience gained in the initial cohorts led to improve-
ments in tools and methods for the following cohorts. Thus, some strategies for harmonization of
information a posteriori were carried out to make it possible to compare data between studies. Com-
parison among all cohorts does not occur for all variables due to the heterogeneity of the instruments
used. However, some instruments could be standardized in specific periods, even if the same ques-
tions have not been used. For example, the physical activity questionnaire and schooling may have
their information grouped to allow comparisons between cohorts to be made.

The RPS Consortium allowed a relevant improvement of the standardization in terms of data
collection across the studies. An additional goal of the collaboration is to train human resources in
the field of lifecycle epidemiology, able to carry out research of high standards and to disseminate
knowledge created by the consortium.

The major thematic axes of the RPS Consortium

In order to achieve all its objectives, one of the important aspects of the RPS Consortium is the exis-
tence of common thematic axes. The main ones are the genetic, biological, and behavioral precursors
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of chronic diseases, and the conditions of nutrition, body composition and obesity, mental health, and
social capital (Box 1) 26,31, The major objectives of each axis are detailed below.

The main objective of the axis of genetic, biological, and behavioral precursors of chronic diseases
is to analyze the impact of these factors on the occurrence of NCD. Genotyping of samples from the
cohorts’ participants of the three centers is currently being performed, together with collection of
biological material, laboratory tests and information about health-related behaviors such as physical
activity and sleep. Regarding the nutrition, body composition and obesity axis, the characteristics
of food consumption are determinant, together with the distribution of body components, to the
prevalence of obesity and its temporal trend, and the factors associated with nutrition in different
stages of life.

There is a further axis of mental health and social capital concerning the study of child develop-
ment, cognitive capacity, noncognitive skills and mental disorders, mainly focusing on social capital,
productive capacity, and ability for life in society. We also intend to determine how the parents
involve themselves and invest in the education and development of their children, to determine the
implication of school in the reduction of disparities in cognitive and noncognitive skills, and the role
of social violence in behavior and in mental disorders during different stages of life.

The instruments and questionnaires used to compose each thematic axis were selected because
they have been validated for each population, in the Portuguese version, or because there was inten-
tion of assessing their validity later. Regarding the mental health and social capital axis, the main
instruments used were: the Wechsler Intelligence Scale 45, the Strengths and Difficulties Questionnaire 46,
the Development and Well-Being Assessment 47, the Center for Epidemiologic Studies Depression
Scale-Revised 48 and the Child Depression Inventory 4. In the nutrition axis to measure body composi-
tion and obesity the main tools were the Food Frequency Questionnaire, the Block Questionnaires and the
24-hour food recall 50. The self-administered physical activity recall checklist 5! and the International
Physical Activity Questionnaire 52 were used to assess physical activity. In the maternal health axis the
main questionnaires were: the Alcohol Use Disorders Identification Test 53, the Edinburgh Questionnaire 54
and the Experiences of Discrimination instrument 55.

Limitations

The main challenges faced in birth cohorts are losses due to changes of address and telephone
numbers and refusals to continue participating. These could be reduced by continuous contact with
research participants, during which detailed contact information about the addresses of family,
friends or relatives are requested. In addition, information about their place of work or that of their
parents and/or guardians and about whether or not they plan to move to a new house in the near
future also should be sought.

Losses and refusals were higher in Ribeirao Preto and Sao Luis. The cohorts of Pelotas had higher
follow-up rates partly because of the city’s smaller size and with little outward migration. Also, the
risk of violence in Pelotas is smaller compared to the other cities, which makes home visits easier
to do and people less concerned to participate. In order to reduce losses and selection bias, multiple
strategies were developed such as early scheduling with many date options for interview, transporta-
tion allowance, drawing of toys for the children who participated in the follow-ups, among others.
Depending on the age, other strategies were implemented to follow the cohorts, such as school
records, and search for information about the current address with the former neighbors. Currently,
possible selection bias caused by follow-up losses are reduced by inverse probability weighting.

It is worth mentioning the difficulties in financing the first studies, which resulted in intervals of
almost 10 years between the follow-ups, especially in Ribeirdo Preto and Sao Luis, which contributed
to follow-up losses. The lack of funding for follow-ups prevented long term planning for some time.
In order to overcome these difficulties, subsamples were randomly selected from the studied popula-
tion according to criteria of geoeconomic distribution in the city, as done in Ribeirdo Preto in the
1978/1979 cohort at 22-24 years of age 22.
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Box 1

Common thematic axes and main instruments of the RPS Consortium.

AXES

THEMES

INSTRUMENTS

Mental health and social capital

Family organization

HOME (family environment)
Questionnaire for the evaluation of family composition

Socioeconomic
evaluation

Schooling ABEP (economic class)
Occupation of the family’'s head
Family income

History of morbidities

Violence

WHO Violence Against Women Questionnaire
Abuse Assessment Screening
Conflict Tactics Scales Parent-Child (CTSPC)

Mental health disorders
and IQ

Wechsler Intelligence Scale (WISC)

Strengths and Difficulties Questionnaire (SDQ)
Development and Well-Being Assessment (DAWBA)
Mini DSM-5 (dimensional assessment psychopathology)
CESD-R (depression)

Child Depression Inventory (CDI)

Genetic, biological, and behavioral precursors of chronic
diseases

Pulmonary function

Basal spirometry

Atherosclerosis

Carotid ultrasound

Blood pressure

Ambulatory blood pressure monitoring
Pulse wave velocity

Asthma and allergies

Questionnaire of the International Study of Asthma and
Allergies in Childhood (ISAAC)

Genetic mechanisms of
NTCD

Collection of biological material
DNA extraction

Headache and pain

Migraine

Sleep Epworth Sleepiness Scale Pittsburgh
Sleep Quality Index Accelerometer
Nutrition, body composition, and obesity Diet Food Frequency Questionnaire (FFQ)
Block Questionnaires (fat and fiber)
24-hour food recall
Anthropometry Measurement of weight, height, sitting height, waist

circumference

Body composition

DXA (Dual-energy X-ray absoptiometry)
Bodpod (air displacement plethismography)
3D Photonic Scanner

Physical activity

Self-Administered Physical Activity Recall Checklist (SAPAC)
International Physical Activity Questionnaire (IPAQ)
Accelerometer

Oral health

Physical examination

Maternal health

Maternal health

Hypertension
Diabetes
AUDIT (risk of alcohol abuse)
Fagerstrom (nicotine dependency)
Edinburgh Questionnaire (Postpartum
Depression Scale)
Experiences of Discrimination

ABEP: Brazilian Research Companies Association; AUDIT: Alcool Use Disorders Identification Test; CESD-R: Center for Epidemiologic Studies Depression
Scale-Revised; DSM-5: Diagnostic and Statistical Manual of Mental Disorders; HOME: Home Observation Measurement of the Environment

WHO: World Health Organization.
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Final considerations

As aresearch network, the RPS Consortium is highly relevant on the national scene by permitting the
oldest population-based birth cohort studies conducted in Brazil to join efforts in order to answer
important public health questions and to determine the challenges faced by the SUS. Among other
potentialities, it has permitted the standardization of the instruments and procedures used at the same
ages, thus permitting comparisons of contrasting socioeconomic and cultural realities during specific
periods of time. It is important to point out that the use of similar collection instruments permits joint
analyses, increasing the sample size and power of the study. At the beginning, the cohorts basically
used questionnaires and anthropometric evaluations, with follow-up in households or schools and on
the occasion of the male participants military enlistment. Over time, the evaluations of each cohort
started to be performed in research clinics, involving measurements carried out with more sophis-
ticated equipment such as air displacement plethysmography, carotid ultrasound, spirometry, bone
densitometry, accelerometry and photonic scanners. In addition, more in-depth assessment of mental
health by means of diagnostic instruments and of cognitive skills, and blood collection for laboratory
tests, DNA extraction and genetic analyses started to be performed.

The RPS Consortium allows accompanying health conditions along the life course and in various
generations in different regions of the country. This research network permits the analysis of the dis-
ease incidence and the establishment of a causal relation between the health outcomes of these differ-
ent populations, contributing to the advancement of knowledge in the field of life cycle epidemiology
and providing more consistent results to be used by policy makers in Brazil. Population studies such
as the RPS Consortium cohorts are of great interest for the SUS due to their use of representative
samples. In addition, the cohorts of the RPS Consortium were planned and are being implemented
using a careful methodology, thus producing valid knowledge about causality relations and the long-
term consequences of early exposures.

Studies comparing data obtained at various ages and at different times are important so as to
determine the variation of a given outcome over time in different generations. Cohort studies can
add knowledge and information that will support the discussion of the transmission of social capital
in a transgenerational manner.

The RPS Consortium studies and publications will increase scientific public health knowledge
for middle and low-income countries. The expectation is to contribute information that will permit
interventions for the promotion of population health, contributing to a more effective action of public
health policies within the context of the improvement of SUS in Brazil.
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Resumo

O artigo descreve a historia, objetivos e métodos
utilizados pelas nove coortes do Consércio RPS
de Coortes de Nascimento. Sdo identificados ei-
xo0s temdticos comuns, com apresentacao dos ob-
jetivos, anos de linha de base, fases de seguimen-
to e representatividade das populacies de estudo.
O Consorcio inclui trés coortes de nascimento de
Ribeirao Preto, Estado de Sao Paulo (1978/1979,
1994 ¢ 2010), quatro de Pelotas, Estado do Rio
Grande do Sul (1982, 1993, 2004 ¢ 2015) e duas
de Sao Luis, Estado do Maranhao (1997 e 2010).
As coortes provém de trés regioes do Brasil, de trés
estados diferentes, com importantes diferencas so-
cioeconomicas, culturais e de infraestrutura. As
coortes foram iniciadas ao nascer dos participan-
tes, exceto a mais recente em cada municipio, onde
as mades foram recrutadas durante a gestacdo. Os
instrumentos para a coleta de dados foram refina-
dos para aproximar diferentes exposicoes na pri-
meira infancia e a influéncia, a longo prazo, no
processo saiide-doenca. Os investigadores das nove
coortes realizaram estudos perinatais e depois exa-
minaram o capital humano, saiide mental, nutri-
¢do e sinais percursores de doengas cronicas. Um
total de 17.636 nascidos vivos foram recrutados em
Ribeirdo Preto, 19.669 em Pelotas e 7.659 em Sao
Luis. Nas coortes que foram iniciadas durante a
gestacdo, foram entrevistadas 1.400 gestantes em
Ribeirao Preto, 3.199 em Pelotas e 1.447 em Sao
Luis. Foram utilizadas diferentes estratégias para
reduzir as perdas de seguimento. A rede de pes-
quisa do Consércio permite analisar a incidéncia
de doencgas e identificar possiveis relacdes causais
que podem explicar os desfechos de satide nessas
populagdes e contribuir para o desenvolvimento de
medidas ptblicas e politicas de saiide que estejam
mais de acordo com as respectivas realidades.

Indicadores de Morbimortalidade; Doencas
Nao Transmissiveis; Estudos de Coortes;
Fatores de Risco
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Resumen

El trabajo describe la historia, objetivos y méto-
dos usados por nueve cohortes brasilefias del RPS
Consorcio de Cohortes de Nacimiento. Se identi-
ficaron los ejes temdticos comunes y los objetivos,
asi como los periodos de referencia, la presentacion
del estadio de seguimiento y representatividad de
la poblacion estudiada. El consorcio incluye tres
cohortes de nacimiento de Ribeirao Preto, Estado
de Sao Paulo (1978/1979, 1994 y 2010), cuatro
de Pelotas, Estado del Rio Grande do Sul (1982,
1993, 2004y 2015), y dos de Sao Luis, Estado del
Maranhao (1997 y 2010). Las cohortes cubren tres
regiones de Brasil, de tres estados distintos, con
marcadas diferencias socioeconomicas, culturales
y de infraestructura. Las cohortes comenzaron
con el nacimiento, excepto para la mds reciente
en cada municipio, donde las madres fueron re-
clutadas durante la gestacion. Los instrumentos
para la recogida de datos han sido depurados, con
el fin de realizar una aproximacion a diferentes
exposiciones durante las fases tempranas de la
vida y su influencia a largo plazo en el proceso
de salud-enfermedad. Se incluyeron a los inves-
tigadores de las nueve cohortes, donde se llevaron
a cabo estudios perinatales, asi como los recursos
humanos analizados posteriormente, al igual que
la salud mental, nutricion y signos precursores de
enfermedades no comunicables. Un total de 17.636
nacidos vivos fueron reclutados en Ribeirdo Pre-
to, 19.669 en Pelotas, y 7.659 en Sao Luis. En los
estudios que comenzaron durante el embarazo,
1.400 mujeres embarazadas fueron entrevistadas
en Ribeirdo Preto, 3.199 en Pelotas, y 1.447 en Sao
Luis. Se usaron diferentes estrategias para redu-
cir pérdidas, con el fin de realizar el seguimiento.
Esta red de investigacion permite el andlisis de la
incidencia de enfermedades y el establecimiento de
posibles relaciones causales que podrian explicar
los resultados de salud de estas poblaciones, con el
fin de contribuir al desarrollo de acciones guber-
namentales y politicas de salud mds consistentes
con la realidad.
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No Transmisibles; Estudios de Cohortes;
Factores de Riesgo
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