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Abstract

We describe three birth cohort studies, respectively carried out in
1978/79 and 1994 in Ribeirão Preto, a city located in the most
developed region of Brazil, and in 1997/98 in São Luís, a city located
in a less developed region. The objective of the present report was to
describe the methods used in these three studies, presenting their
history, methodological design, objectives, developments, and diffi-
culties faced along 28 years of research. The first Ribeirão Preto study,
initially perinatal, later encompassed questions regarding the reper-
cussions of intrauterine development on future growth and chronic
adult diseases. The subjects were evaluated at birth (N = 6827), at
school age (N = 2861), at the time of recruitment for military service
(N = 2048), and at 23/25 years of age (N = 2063). The study of the
second cohort, which started in 1994 (N = 2846), permitted compari-
son of aspects of perinatal health between the two groups in the same
region, such as birth weight, mortality and health care use. In 1997/98,
a new birth cohort study was started in São Luís (N = 2443), capital of
the State of Maranhão. The 1994 Ribeirão Preto cohort and the São
Luís cohort are in the second phase of joint follow-up. These studies
permit comparative temporal analyses in the same place (Ribeirão
Preto 1978/79 and 1994) and comparisons of two contrasting popula-
tions regarding cultural, economic and sociodemographic conditions
(Ribeirão Preto and São Luís).
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Introduction

Cohort studies are considered to be very
important, at a time when the relevance of
the life cycle for the development of chronic
diseases of adults has been recognized. Most
of what is known about the etiology of non-

communicable diseases is limited to risk fac-
tors that can be measured and that operate
during adult life (1). Thus, longitudinal stud-
ies can be the key to the understanding of
effects of intrauterine life and childhood con-
ditions on adult diseases (2).

On this basis, working with the fetal ori-
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gin of adult diseases has stimulated investi-
gators to conduct more extensive surveys in
the search for explanations of the possible
effects of factors operating throughout the
life cycle, and even from generation to gen-
eration, on adult health (1). Many investiga-
tors have organized birth cohorts in order to
study health over the life course, but many
years will pass before these cohorts will be
mature enough to permit the exploration of
effects of early health predictors on adult life
(2). Consequently, identifying longitudinal
studies started several decades back and re-
porting data collected prospectively about
life conditions in infancy is of great interest.
Each study permits to point out which living
conditions during infancy may affect adult
health within a reasonable period of time (2).

In Brazil, the first prospective longitudi-
nal perinatal study of the birth cohort type
was conducted in Ribeirão Preto, in 1978/
79. The project, initially called “Epidemio-
logical-social study of parameters of mother-
child health”, from which the project called
“Perinatal Health in Ribeirão Preto, SP, Bra-
zil” originated, was based on the need to
carry out an epidemiological investigation
to explore the socioeconomic influences on
perinatal health, human reproduction, infant
mortality, and medical care, using as much
as possible the framework of social epidemi-
ology (3,4).

Questions related to the repercussions of
intrauterine development on future growth
were later incorporated into the study. With
the observation of the existence of a broad
articulation between biological determinants
of growth along time within a varied social
context, it became clear that it would be
necessary to have detailed information about
the growth pattern of the individuals belong-
ing to the newborn cohort of 1978/1979 (5).
Thus, the study, which was originally of the
cross-sectional type, was transformed into a
prospective longitudinal study of the cohort
type, with the cohort having been studied
thus far during four different periods: at

birth, at school age, at recruitment for mili-
tary service, and at 23/25 years of age (Table
1).

In 1994, 15 years after the first study, a
new cohort was started in Ribeirão Preto (6),
a fact that permitted comparison of two
groups within the same region and within a
given time interval. This study, which is
already in the second phase of investigation,
performed at school age, used a methodol-
ogy similar to that employed in the 1978/79
study, permitting a comparison of the vari-
ous outcomes with those of the previous
study (7-10).

Because of the need to evaluate the same
outcomes in a distinct socioeconomic con-
text, in 1997/98 the same research group
started a new prospective longitudinal study
of the birth cohort type in São Luís, the
capital of the State of Maranhão, one of the
Brazilian states with the lowest Human De-
velopment Index (11). This third cohort is
being currently evaluated at school age.

The objective of the present report was to
describe the methodology used in the three
cohort studies conducted in these two Bra-
zilian cities, presenting their history, meth-
odological design, objectives, developments,
and difficulties faced along the 28 years
of research. This is the opening article of
the present issue, which includes papers re-
sulting from the investigations performed
using data from these three birth cohort stud-
ies.

Patients and Methods

Methods

The studies were conducted in two Bra-
zilian cities with different socioeconomic
backgrounds. Ribeirão Preto, a city located
320 km northeast of the capital of the State
of São Paulo in the Southeast region of
Brazil, a rich and industrialized region, had a
Human-Municipal Development index of
0.822 in 1991 and of 0.855 in 2000, occupy-
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ing in 2000 the 6th place in the São Paulo
State ranking, considering the 645 munici-
palities in the State, and the 22nd place in the
national ranking, taking into account the
5561 municipalities in the country (11).

São Luís is the capital of the State of
Maranhão, located in the Northeast, one of
the poorest regions in the country. The city
had a Human-Municipal Development in-
dex of 0.721 in 1991 and of 0.778 in 2000,
when it occupied the 1st place in the Mara-
nhão State ranking and the 1112th place in
the national ranking (11).

The first Ribeirão Preto cohort (1978/79)

In 1978, Ribeirão Preto had 318,496 in-
habitants. Of these, 96.8% resided in the
urban area (12). The economically active
population corresponded to 42.7% of the
total population and the main economic ac-
tivities of the city were services, commerce
and the sugar cane industry, with the last one
being the most important in the country (13).
Regarding schooling, 86.1% of the popula-
tion started to learn reading and writing in
the 5th year of life. Most Ribeirão Preto
births occurred in hospitals (14) and there-
fore only hospital births were studied.

The information for the study was ob-
tained from 9067 interviews held with the
mothers immediately after delivery, corre-
sponding to 98% of the liveborn infants
delivered at the eight maternity hospitals of
Ribeirão Preto over a period of 1 year. The
proportion of mothers discharged from hos-
pital before they could be interviewed was
2.5% and less than 1% refused to be inter-
viewed (9). Infants born to mothers who did
not reside in the municipality (N = 2173) and
twins (N = 146) were excluded from the
study. Thus, the study population comprised
all infants born in hospitals to mothers resid-
ing in Ribeirão Preto, for a total of 6748
singletons representing approximately 91%
of the total number of liveborn infants in
1979 which, according to the IBGE, was

7437 (15). The main objectives of the study
were to examine the sociodemographic char-
acteristics of the population and the medical
care offered during pregnancy and delivery,
to estimate the low birth weight and the
infant mortality rates, as well as the relation
of socioeconomic, demographic and repro-
ductive factors and social class to perinatal
indicators and to the health services utiliza-
tion (3,16-18).

Questionnaires were used to obtain de-
mographic data (parental age, origin, new-
born gender), socioeconomic data of the
parents (schooling, occupation), pregnancy
and delivery data including medical care
(date of the last menstruation to calculate
duration of gestation, maternal smoking dur-
ing pregnancy, type of medical assistance
for prenatal care, and delivery, parity, type
of delivery, date of birth) and data regarding
the newborns (birth weight and length) and
the occurrence of infant death (3,16). When
the mother was not interviewed, data were
collected from the medical records. Birth
weight and length were measured by trained
personnel with appropriate devices, donated
by the research team to all hospitals. The
babies were weighed naked on weekly cali-
brated scales with 10-g precision. Two trained
staff members measured length at birth with
the baby lying in the supine position on a
neonatometer with a fixed vertical head-
piece and a smooth sliding vertical foot-
piece. Measurements were taken to the near-
est 0.5 cm. The same variables were used
and analyzed in the subsequent studies. The
methodology of this first cohort phase has
been detailed in previous publications (3,16).

In the second follow-up of this cohort in
1987/89, the individuals were evaluated in
school (5), the place that offered the highest
probability of locating the largest possible
number of children in view of the high rate
of access to school in Ribeirão Preto and the
low emigration rate of less than 1% (19).

The main objective of this second fol-
low-up was the assessment of health indica-
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tors in school age children as a function of
social and biological birth conditions, with
an analysis of growth and development as-
pects. The intention was to collect informa-
tion about 50% of the individuals of the
1978/79 cohort. Of the schoolchildren lo-
cated through the enrollment charts for 1st to
4th grade of elementary school, 2861 be-
longed to the initial cohort (43.5%), after the
exclusion of deaths up to the 1st year of life
(257), absentees, and dropouts. The children
with the lowest birth weights, whose moth-
ers had low schooling, had no companion,
were multiparous, or smoked during preg-
nancy had lower follow-up rates (20). The
data were recorded on specially prepared
forms, one per school grade, containing the
full name, sex, address, mother’s name, and
date and hospital of birth for each student.
These data were then transcribed to indi-
vidual charts. On a previously scheduled
day, the team returned to the school to col-
lect the anthropometric data of the children.

The following data were obtained by in-
terviewing the mothers: name, marital sta-
tus, occupation, schooling, smoking habit,
number of children, obstetrical history, oc-
cupation of household head, family income,
and child’s schooling, in addition to other
data already collected from the child’s en-
rollment form (name, date of birth, hospital
of birth, school, grade, weight, height, and
head circumference).

The third follow-up of the cohort study,
involving the individuals at 18 years of age,
occurred in 1996/1997. In this third stage,
the authors assessed the effect of some bio-
logical and social variables at birth and at 18
years on the risk of short stature, on the body
mass index, and on the prevalence of obe-
sity. Compulsory military service was used
to locate the individuals, even though this
meant that only males would be studied.
This was mainly due to the fact that the
Military Board stated that 70% of the indi-
viduals responded to the call for enlistment.
The population assessed in this stage of the

study was defined as all conscripts born as
singletons by hospital delivery in Ribeirão
Preto from June 1, 1978 to May 31, 1979. A
total of 2083 individuals whose birth charts
were identified in the files of the first phase
of the study were located in the Military
Service Board of Ribeirão Preto. Of these
2083 young men, 35 were excluded for be-
ing twins, with the final sample thus consist-
ing of 2048 individuals (61.3% of the origi-
nal sample of boys). Follow-up rates were
higher for those who had higher birth length,
were born into higher social class families,
and were from higher schooling, older, co-
habiting, and non-smoking mothers (13).

Data about the youths were obtained by
an interview. The objective was to define
their social status by means of the following
parental data: names of the parents and oc-
cupation and schooling of the household
head. The following information was ob-
tained about the individuals in the sample:
anthropometric data, name, address, birth
date, hospital of birth, type of school, school-
ing, grade he attended or concluded before
leaving school, smoking habit, age at first
job, monthly earnings, type of medical care,
whether he still lived with his parents, and
number of household persons.

The fourth follow-up of the cohort study
was started in 2002, when the individuals
were 23-25 years old. On that occasion,
Ribeirão Preto had 543,885 inhabitants and
an urbanization rate of 99.6% (19). For this
reason, the search was carried out only in the
urban area. In this new search, 79 individu-
als who had been erroneously registered as
not residing in Ribeirão Preto were added to
the database, with a consequent correction
of the initial sample from 6748 to 6827
individuals. A total of 5665 individuals were
located by a search of the Hygia system of
electronic scheduling of visits for users of
the medical services of SUS (the Portuguese
acronym for Unified Health System), of the
lists of users of private health plans, of the
charts for evaluation of schoolchildren of
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the cohort obtained in 1987/89 (5), and of
the chart for evaluation of the conscripts
belonging to the original cohort (13). A total
of 2063 young adults effectively partici-
pated, corresponding to 31.8% of the cohort
(N = 6484) after exclusion of 343 deaths up
to 20 years. Follow-up rates were higher for
women, those born preterm, those from fami-
lies with more qualified occupations, and
those whose mothers were married, did not
smoke during pregnancy and had five or
more years of schooling. Detailed informa-
tion about the methodology used can be
obtained from a previous specific publica-
tion (21).

The objective of the fourth phase of the
study was to assess the association between
intrauterine malnutrition and antecedents
of non-communicable chronic diseases of
adults, as well as the association between
birth variables and height and body mass
index at school age and in young adults, in
addition to the effect of some intervening
factors such as smoking habit, sedentary life
style, and alcohol and drug consumption on
the associations under study (21,22).

The data obtained in each follow-up phase
were linked to the birth archives regarding
the variables hospital of birth and order num-
ber. The current database for the 1978/79
cohort comprises 822 variables, all of which
were submitted to consistency tests during
data entry.

The study population, the size and repre-
sentativeness of the sample and the site of
data collection during the different phases of
the study are described in Table 1, and the
objectives of the cohort are presented in
Table 2.

The second Ribeirão Preto cohort (1994)

In 1994, the population of Ribeirão Preto
was 461,427 inhabitants, with a 44.9% in-
crease compared to 1978/79 (23). A new
longitudinal study of the cohort type was
then started, basically using the same meth-

odological design. The objective of this phase
was to study again the sociodemographic
characteristics of the population and the
medical care offered during pregnancy and
delivery, and to estimate the rates of low
birth weight, preterm birth, intrauterine
growth restriction, and infant mortality,
which permitted historical comparisons with
the maternal-fetal health indicators observed
in the previous study (6,9,10).

Data regarding a sample of liveborn in-
fants delivered at hospitals were collected
using a standard questionnaire applied in
interviews with the mothers. The following
information was obtained: anthropometric
data regarding the newborn infants (weight
and length), gestational age and data from
the registration forms and medical records
of the hospitals, as well as information re-
garding death certificates for children in-
cluded in the project who died during the
first year of life.

The initial prevision of the number of
births for 1994 was 11,650 infants (includ-
ing twin births and infants not residing in
Ribeirão Preto) according to the information
of the Hospital Data Processing Center
(CPHD in the Portuguese acronym) of the
University Hospital, Faculty of Medicine of
Ribeirão Preto, University of São Paulo,
which collects and records all the hospital
admission data for all hospitals in the mu-
nicipality, including deliveries. The authors
opted for the collection of data regarding all
live births that had occurred over 4 consecu-
tive months, representing one third of the
births for the year, since there was no sea-
sonality for the important variables collected
in the 1978/79 study, such as low birth weight,
preterm birth, maternal age, and others. Thus,
the estimated number of infants was 3850.

For the comparison and validation of the
project sample, the births that had occurred
in all hospitals were monitored at the Mu-
nicipal Health Secretariat by means of the
Information System Regarding Live Births
(SINASC in the Portuguese acronym). A
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total of 10,963 births were observed at the
end of 1994, corresponding to a sample size
of 3654 individuals over a four-month pe-
riod. Data regarding 3663 newborn infants
were recorded but, after removal of 733
children not residing in Ribeirão Preto and
of 84 twin births, the sample size of this
cohort was reduced to 2846 individuals (6).
The interview was held after delivery, with
the mother conscious and in good physical
condition, after she had given oral consent.
When discharge from the hospital occurred
before the interview, the mother was inter-

viewed at home when possible. Less than
1% of the mothers refused to be interviewed
and 3.2% were discharged from the hospital
before the interview.

The anthropometric measurements were
made in the same way as described in the
previous study, and the variables collected
were practically the same. The description
of the study population, the size and repre-
sentativeness of the sample and the site of
data collection are presented in Table 1. The
objectives of the cohort study are listed in
Table 2.

Table 1. Chronology of the three cohort studies: Ribeirão Preto 1978/79, Ribeirão Preto 1994 and São Luís 1997/98.

Cohort Year of study Description of the study populations Sample Representativeness of the sample and data
collection

Ribeirão Preto 1978/79 1978/79 Liveborn singletons delivered in 6827* 98% of the universe of liveborn singletons
Ribeirão Preto from June 1, 1978 to delivered at the eight public and private
May 31, 1979 maternity hospitals of Ribeirão Preto over a

period of one year and residing in the town.

1987/89 Children enrolled in 1st to 4th grades 2861 43.5% of the original cohort;
of elementary school born in Ribeirão 76 state, city and private elementary
Preto from June 1, 1978 to May 31, 1979 schools.

1996/97 Conscripts born by hospital delivery in 2048 61.3% of the males in the cohort;
Ribeirão Preto from June 1, 1978 to Military Service Board of Ribeirão Preto.
May 31, 1979

2002/04 30% of 1978/79 cohort at 23/25 2063 31.8% of the original sample - living
years of age individuals at 20 years of age (6484);

Electronic visit scheduling system of the
Unified Health System (SUS);
Lists of users of private health plans;
Evaluation chart of schoolchildren of the
1987/89 cohort;
Evaluation chart of conscripts belonging
to the original cohort.

Ribeirão Preto 1994 1994 Liveborn singletons residing in Ribeirão 2846 1/3 of the births in the year;
Preto born over 4 consecutive months Ten public and private maternity hospitals.
from April 25 to August 25, 1994

2004/05 Cohort individuals at 9/10 years of age 915 32.1% of the initial cohort;
Public and private schools.

São Luís 1997/98 1997/98 Liveborn singletons delivered in hospitals 2443 96.3% of all births;
and residing in São Luís during the period Ten public and private maternity hospitals.
from March 1, 1997 to February 28, 1998

2005/06 Individuals of the cohort at 7/9 years of age 853 34.9% of the original cohort;
Public and private schools.

*Seventy-nine individuals who had been recorded as non-residing in Ribeirão Preto in the original cohort, but who were now residing in the town,
were incorporated into the 2002/2004 evaluation.
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1st Cohort
1978/79

Description of the study
·Perinatal health in Ribeirão Preto, SP, Brazil: liveborn singletons, born from June 1978 to May 1979 (N = 6827).

Objectives
·To describe the sociodemographic characteristics of the population and the medical care offered during pregnancy and
delivery.

·To estimate the percentage of pregnancy in adolescence, the low birth weight and the infant mortality rates.
·To determine the association between socioeconomic, demographic, reproductive, and health service factors and the
cesarean section rate.

·To determine the association of maternal age, social class and maternal smoking with the low birth weight rate.
·To determine the association of birth weight and social class with infant mortality.
·To describe the medical care for adolescent mothers during pregnancy and at delivery.

Follow-up in
1987/89

Description of the study
·From the maternity hospital to school: evaluation of children attending 1st to 4th grades of elementary school, born from June
1978 to May 1979 (N = 2861).

Objectives
·To estimate the prevalence of infant malnutrition and obesity among schoolchildren of the cohort.
·To evaluate weight and height growth according to social class at the time of birth.
·To investigate the association of birth weight and social class with childhood malnutrition and obesity.
·To investigate the association of maternal smoking during pregnancy with body mass index at school age.
·To study the influence of early life factors on body mass index at school age.

Table 2. Objectives of the three cohort studies carried out in Ribeirão Preto in 1978/79 and 1994, and in São Luís in 1997/98.

Year of study

Follow-up in
1996/97

Description of the study
·Conscripts born by hospital delivery in Ribeirão Preto from June 1, 1978 to May 31, 1979 (N = 2048).

Objectives
·To study the influence of early life factors on final height.
·To study the influence of early life factors on body mass index during young adult age.
·To investigate the association of maternal smoking during pregnancy with body mass index during young adult age.
·To evaluate the relative strength of birth weight and length in contrast to the social factors as determinants of height at 18
years of age.

Follow-up in
2002/2004

Description of the study
·From perinatal health to young adult health: study of the cohort born in 1978/79 in RibeirãoPreto hospitals, SP (N = 2063).

Objectives
·To determine whether intrauterine growth restriction (IUGR) is associated with the following risk factors for non-
communicable chronic diseases of adults: obesity, sensitization to allergens, alteration of pulmonary function, arterial
hypertension, alterations of coagulation factors and of lipoproteins, hyperglycemia, metabolic syndrome, and asthma.

·To determine the effect of some intervening factors such as tobacco smoking, sedentary life style, and alcohol and drug
consumption in the association between IUGR and antecedents/chronic diseases of adults.

·To estimate the prevalence of metabolic syndrome in a young adult population.
·To evaluate the effect of social mobility from birth to adult age on adult chronic diseases.
·To describe physical activity patterns and food consumption during young adult age according to socioeconomic and
demographic characteristics.

·To estimate cohort mortality and associated factors up to 25 years of age.
·To investigate whether being born with IUGR and being overweight at school age increases body mass index during young
adult life.

·To evaluate the agreement between the physical activity level measured with a questionnaire and the self-reported level of
physical activity.

Continued on next page
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2nd Cohort
1994

Description of the study
·Perinatal health in Ribeirão Preto, SP: liveborn singletons, born from April 25 to August  25,1994 (N = 2846).

Objectives
·To describe the sociodemographic characteristics of the population and the medical care offered during pregnancy and
delivery.

·To estimate the percentage of pregnancy in adolescence and the low birth weight and infant mortality rates.
·To determine the association of socioeconomic, demographic, reproductive, and health service-related factors with the
cesarean section rate.

·To perform historical comparisons of perinatal health indicators with those of the previous 1978/79 cohort.
·To investigate and compare the factors related to pregnancy in adolescence in the two Ribeirão Preto birth cohorts.
·To investigate trends of low birth weight, preterm birth, IUGR, infant mortality, and cesarean section rates in Ribeirão Preto
during a 15-year interval by comparing the data for the two birth cohorts.

·To investigate the factors associated with the increase in low birth weight, preterm birth, IUGR and cesarean section  rates
from 1978/79 to 1994.

·To investigate the factors associated with the reduction of infant mortality from 1978/79 to 1994.
·To evaluate the impact of the increasing low birth weight and preterm birth rates on infant mortality from 1978/79 to 1994.
·To investigate factors associated with the reduction in mean birth weight from 1978/79 to 1994.
·To study the trend of adequacy of prenatal care utilization and its relation to low birth weight from 1978/79 to 1994.
·To investigate inequalities in perinatal health indicators according to ethnic group.

Description of the study
·Perinatal health and mother and child health care in the municipality of  São Luís, MA: liveborn singletons born at hospitals
from March 1, 1997 to February 28, 1998 (N = 2443).

Objectives
·To describe the sociodemographic characteristics of the population and the medical care offered during pregnancy and
delivery.

·To estimate the percentage of pregnancy in adolescence and the low birth weight and infant mortality rates.
·To determine the association between socioeconomic, demographic, reproductive, and health service factors and the
cesarean section rate.

·To investigate the risk factors for low birth weight, especially the association between cesarean section and risk of low birth
weight.

·To evaluate the quality of the data of the System of Information about Liveborns (SINASC in the Portuguese acronym) and
compare it to the cohort data (gold standard).

·To evaluate the quality of care offered to mother and newborn infant by the Unified Health System (SUS in the Portuguese
acronym).

·To evaluate the association of low maternal age with preterm birth.
·To compare the rates of low birth weight, preterm birth, IUGR, and infant mortality with these indicators in the Ribeirão Preto
cohort from the same decade, in 1994.

·To investigate factors associated with inadequate prenatal care utilization.
·To study risk factors for preterm birth.
·To investigate the reasons for the low birth weight paradox (a higher rate in the more developed town, Ribeirão Preto, and a
lower rate in the less developed town, São Luís).

·To investigate the variation of low birth weight, preterm birth and IUGR according to socioeconomic characteristics in the São
Luís and Ribeirão Preto cohorts in the 1990 decade.

·To investigate why the risk of cesarean section is higher in Ribeirão Preto than in São Luís.
·To investigate why the risk of inadequate prenatal care utilization is higher in São Luís than in Ribeirão Preto.
·To investigate why the risk of smoking during pregnancy is higher in Ribeirão Preto than in São Luís.

Description of the study
·Evaluation of the 1994 Ribeirão Preto cohort at 8/10 years, and of the 1997/98 São Luís cohort at 7/9 years of age.

Objectives
·To investigate the association of birth weight with cognitive function, behavioral and affective problems, arterial blood
pressure, childhood depression, pulmonary function, bronchial asthma, allergic rhinitis, and intestinal inflammatory disease
at school age.

·To determine whether the effects of the different birth weight groups on the variables studied are modulated by socioeconomic
factors, family environment and life style.

·To evaluate the association of birth weight with height, obesity and malnutrition at school age.

3rd Cohort
1997/98

Follow-up of
the 2nd
Ribeirão
Preto cohort,
1994 and of
the 3rd
cohort, São
Luís 1997/98

Table 2 continued.

Year of study
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The second phase of this 1994 cohort
was started in 2004 and will be described
later since it belongs to a joint study with the
São Luís cohort.

The 1997/98 São Luís cohort

The São Luís cohort was studied using
the same methodology as used for the two
Ribeirão Preto cohorts (1978/79 and 1994)
(3,6,16) with the objective of obtaining
information about the perinatal health in
this municipality, studying the sociodemo-
graphic characteristics of the population,
the medical care provided during pregnancy
and delivery, and estimating the low birth
weight, preterm birth, intrauterine growth
restriction, and infant mortality rates, for
comparison with the 1994 Ribeirão Preto
indicators.

The municipality of São Luís is located
on the São Luís Island in the North of the
State of Maranhão, with an area of 518 km².
Total population in 1998 was 819,639 in-
habitants. Delivery care was provided by 18
public and private health units. The sample
of hospital births studied represented about
96.3% (95%CI = 94.1-98.6%) of all births
that occurred in São Luís, guaranteeing the
representativeness of the hospital birth sam-
pling (24). The study was conducted at 10
units during the period from March 1, 1997
to February 28, 1998. The study sample
consisted of 2542 births in hospitals from
mothers residing in São Luís; after exclusion
of twins and stillbirths, 2443 singletons were
included in the analysis. The variables col-
lected were essentially the same as those for
the 1994 Ribeirão Preto cohort. Losses due
to refusal or inability to locate the mother
occurred in 5.8% of cases.

The study population, the size and repre-
sentativeness of the sample and the site of
data collection during the different phases of
the study are described in Table 1, and the
objectives of the cohort are presented in
Table 2.

The second phase of the 1994 Ribeirão Preto
cohort and of the 1997/98 São Luís cohort

The individuals in the Ribeirão Preto
cohort completed 10 years of age in 2004,
and those in the São Luís cohort completed 8
years in 2005. For both cohorts, data collec-
tion has ended and data entry is ongoing.
The objective of this follow-up is to investi-
gate the association between birth weight
and cognitive function, behavioral and af-
fective problems, arterial blood pressure,
childhood depression, pulmonary function,
bronchial asthma, allergic rhinitis, and intes-
tinal inflammatory disease during school age.
The remaining objectives of the two follow-
up studies for the cohorts are listed in Table
2.

Five weight groups were considered for
the study: very low birth weight (less than
1500 g), low birth weight (1500|2000 g),
insufficient birth weight (2500|3000 g), nor-
mal birth weight (3000|4250 g), and very
high birth weight (≥4250 g, for children with
a birth weight at least two standard devia-
tions above the mean for the population).

Information about sociodemographic and
maternal factors, pregnancy and delivery
and the characteristics of the babies at birth
was obtained in a similar manner in Ribeirão
Preto and São Luís. The minimum sample
size for each follow-up study was 835 chil-
dren.

To locate the intended Ribeirão Preto
sample of schoolchildren enrolled in the 125
elementary schools existing in town, a gen-
eral student registry managed by the State
Education Secretariat was consulted. The
full names of the students and of their par-
ents, the date of birth and address, school,
grade and study room were obtained. Once
an individual belonging to the cohort was
identified, the family was contacted.

In São Luís there are 432 elementary
schools, 77 of them being city schools, 89
state schools, 75 private, 86 community pri-
vate, and 105 philanthropic private. Due to
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the lack of a complete registration of the
children, a school census of 1st and 2nd
grades of elementary school was performed
to collect the name of the mother and the
name, gender and birth date of the child. The
children belonging to the cohort were then
identified and the variables in the census list
were compared to those in the cohort list.
The mother was then invited through the
school for an interview. Some children not
identified in school were located by an ac-
tive search starting from the address recorded
on the birth questionnaire.

After the reasons for the evaluation were
explained, written informed consent was re-
quested for the execution of the various stages
of the study (interview, clinical evaluation,
evaluation of pulmonary function, and cogni-
tive, affective and behavioral evaluation).
Cognitive, affective and behavioral factors
were assessed using the following instruments:

Strength and Difficulties Questionnaire:
the test provides scores for the following
dimensions: emotional symptoms, behav-
ioral problems, hyperactivity, social rela-
tionships, and pro-social behavior (25).

Raven’s Progressive Matrices Test: a test
for cognitive evaluation standardized for São
Paulo State children by Angelini (26). The test
assesses general intelligence aspects based on
Spearman’s multifactorial theory (27).

Human Figure Drawing: an evaluation
of maturity that takes into account evolutive
and emotional indicators present in graphic
production. The Human Figure Drawing has
been standardized for Brazil by Hutz and
Antoniazzi (28).

Children Depression Inventory: a self-
report inventory filled out by the child, elabo-
rated in 1981 by Kovacs (29). The inventory
was adapted and standardized by Gouveia et
al. (30) in Paraíba and used by Hallak (31) to
determine the prevalence of depression
among Ribeirão Preto schoolchildren. The
Depressive Symptoms Scale for Teachers,
Children Depression Inventory version, was
also applied.

Height, weight and skinfold thickness
measurements were performed using classi-
cal standardized techniques (32), and blood
pressure was measured with a digital sphyg-
momanometer (33). The questionnaire of
the International Study of Asthma and Aller-
gies in Childhood (ISAAC) was used to
evaluate the symptoms of asthma and aller-
gic rhinitis (34). A sub-sample of children
was invited to perform the methacholine
challenge test. With an estimate of a 20%
asthma prevalence in this age range, about
360 children in each town will participate in
this phase of the study. Children with com-
plaints suggestive of allergic rhinitis and/or
bronchial asthma were invited to perform
skin tests for immediate hypersensitivity to
inhalant allergens.

Final considerations

By describing the methodological history
of three cohort studies still underway in two
different Brazilian municipalities, the present
study intended to understand important health
questions within the context of epidemiologi-
cal transition, taking into account the marked
epidemiological differences between the two
populations studied (35,36).

The follow-up of two cohort studies sepa-
rated by a 15-year interval and the compari-
son of two Brazilian cities with different
socioeconomic realities are pioneering in-
vestigations in Brazil and are highly relevant
to the understanding of the diversity of the
epidemiological situations of the different
study populations. In addition, studies of the
same cohort analyzed at birth, at school age,
at 18 years for men, and during adult age are
still rare in Brazil.

The comparative analysis of the three
cohort studies, in addition to being obvi-
ously important and relevant within the pub-
lic health context, opens many possibilities
for the analysis of the health situation by
analyzing different realities at the same time
or at different times in studies of morbidity
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