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Variaveis associadas aos desenvolvimentos cognitivo, comportamental e emocional: uma coorte de escolares

Resumo

O presente trabalho objetivou identificar possiveis varidveis associadas com o desenvolvimento cognitivo, comportamental
e emocional de uma coorte de criancas em idade escolar, com base em varidveis biolégicas (idade, sexo e peso ao nascer) e
socioecondmicas (estado civil, educagdo materna e paterna, ocupaciao do chefe de familia, sza#us socioecondémico e nimero de
membros da familia). Foram avaliadas 790 criancas nascidas em uma coorte de Ribeirdo Preto (SP), Brasil, aos 10/11 anos de
idade. Para a avaliacdo cognitiva utilizou-se o Teste de Raven e para a avaliagdo emocional e comportamental usou-se o Questio-
nario de Capacidades e Dificuldades. Por meio de analise de regressio logistica multivariada (IC 95%), verificou-se que: 1) baixa
escolaridade materna foi associada a problemas comportamentais, emocionais e baixo desempenho cognitivo; 2) sexo feminino
foi um fator de prote¢io contra problemas de comportamento e 3) baixo peso ao nascer e prematuridade nio foram associados
com as variaveis investigadas.

Palavras-chave: Desenvolvimento infantil, Comportamento infantil, Fatores de risco, Estudos de coortes, Desenvolvimento
cognitivo.

Abstract

This study aimed to identify possible variables associated with cognitive, behavioral and emotional development in a cohort of
school children, based on biological (sex, gestational age and birth weight) and socioeconomic variables (matital status, maternal
and paternal education, occupation of head of household, socioeconomic status, and number of household members). We
evaluated 790 children born in a cohort of Ribeirdo Preto (SP), Brazil, with 10/11 years of age. The Raven Test was used for
cognitive assessment and the Strengths and Difficulties Questionnaire was utilized for emotional and behavioral assessment.
By means of multivariate logistic regression analysis (CI 95%) we found that: 1) low maternal schooling was associated with
behavioral and emotional problems and poor cognitive function, 2) being female was considered as a protective factor against
behavioral problems and 3) low birth weight and prematurity were not associated with the outcomes investigated.

Keywords: Child development, Child behavior, Risk factors, Cohort studies, Cognitive development.

Variables asociadas a los desarrollos cognitivo, conductual y emocional: una cohorte de escolares

Resumen

Este estudio objetivé identificar las posibles variables asociadas con el desarrollo cognitivo, comportamental y emocional de una
cohorte de nifios en edad escolar basado en variables biol6gicas (edad, sexo y peso al nacer) y socioeconémicas (estado civil,
nivel educacional materno y paterno, ocupacion del jefe del hogar, estatus socioeconémico y nimero de miembros de la familia).
Fueron evaluados 790 nifios nacidos en una cohorte de Ribeirdo Preto (SP-Brasil), a los 10/11 afios de edad. Para la evaluacion
cognitiva se utilizé el Test de Raven, y para la evaluacién emocional y comportamental se usé el Cuestionario de Capacidades y
Dificultades. Por medio del analisis de regresion multivariada (IC 95%) se verificé que: 1) baja escolaridad materna fue asociada a
problemas comportamentales, emocionales y bajo desempefio cognitivo; 2) el sexo femenino fue un factor de proteccién contra
problemas de comportamiento y 3) el bajo peso al nacer y la prematuridad no fueron asociados con las variables investigadas.
Palabras clave: Desarrollo infantil, Conducta infantil, Factores de riesgo, Estudios de cohortes, Desarrollo cognitivo.

Introduction

Knowledge about the possible risk factors present
in the trajectory of a child is essential for the deployment
of resources aimed at reducing of their incidence and the
minimizing of their effects. Three types of risk condi-
tions have been considered: a) established risk related to
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defined medical disorders, especially those of genetic ori-
gin; b) biological risk related to pre-, peri- and postnatal
events; and c) environmental risk including socioeco-
nomic, educational and family conditions (Masten &
Gerwitz, 2000).

Among the main biological risk factors, low birth
weight and prematurity are particularly important. These
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are considered to be key indicators of health and chan-
ces of survival among babies since they still are the
main factors involved in infant mortality (Organizagio
Mundial da Sadde, 1994). Parallel to these biological
conditions is a gamut of environmental variables that
can affect the development of a child, aggravating or
even attenuating the risk condition of prematurity and
low birth weight. Among the main variables involved
in environmental context, the literature emphasizes
socioeconomic factors such as maternal and paternal
schooling and the economic classification of the family
(Farooqi, Higglof, Sedin, Gothefors, & Serenius, 2007;
Hayes & Sharif, 2009; Kelly, Nazroo, McMunn, Bore-
ham, & Marmot, 2001; Milligan, 2010; Theodore et al.,
2009).

Several studies have focused on the impact of
prematurity and low birth weight and their associa-
tion with environmental risks (Aarnoudse-Moens,
Weisglas-Kuperus, Goudoever, & van Osterlaan, 2009;
Anderson & Doyle, 2008; Bhutta, Cleves, Casey, Cra-
dock, & Anand, 2002). Many of these studies have
detected greater losses in school, physical, cognitive
and behavioral performance among low birth weight
and/or premature children compared to children born
at term and of normal weight; possibly extending to
psychological and social development during adoles-
cence and/or adult life (Delobel-Ayoub et al., 2009;
Indredavik, Vik, Heyerdahl, Kulseng, & Brubakk, 2005;
Johnson, 2007; Rodrigues, Mello, & Fonseca, 2000).
However, impairment of cognitive, behavioral and
emotional performance is not the only possible out-
come. Several studies have observed positive results,
with children exposed to both biological and socioe-
conomic risk factors, yet demonstrating no loss in at
least some of these areas (Espirito Santo, Portuguez,
& Nunes, 2009; Faroodqi et al., 2007; Rodriguez, Silva,
Bettiol, Barbieri, & Rona, 2011; Theodore et al., 2009;
Winchester et al., 2009). This indicates the presence of
protective mechanisms that can modify the response of
an individual in a risky or adverse context.

In view of these data, we cannot be deterministic
regarding which risk factors can have a negative effect
on developmental outcomes. Thus, eatly identification
of child development deficits can be helpful in develo-
ping intervention strategies directed at minimizing the
impact of certain risk factors on the trajectory of these
children (Sameroff & Fiese, 2005).

Within this context, the objective of the present
study was to identify variables associated with the cog-
nitive, behavioral and emotional performance of a

cohort of school age children evaluated at 10/11 years
of age on the basis of biological and socioeconomic
variables.

Method

Characterization of the study situation

The present study is part of a broader project
directed at the evaluation of the impact of birth size on
physical, affective, cognitive and psychological develop-
ment of Brazilian children. The study refers to the data
of the 1994 birth cohort in the city of Ribeirao Preto,
SP, and to the follow-up evaluation of the same cohort
in 2004/2005 (Cardoso et al., 2007; Silva et al., 2011).
Ribeirao Preto is a city with a population of 583,842
inhabitants in 2010, (Instituto Brasileiro de Geografia
e Estatistica, 2011) located in the interior of Sao Paulo
State, Southeast region of the country, considered to be
a wealthy and industrialized region.

Data collection

Information was collected about all births that
occurred at the 10 maternity hospitals of Ribeirdo Preto
from April to August 1994, considering the absence of
seasonality regarding birth distribution, (Bettiol et al.,
1998) for a total of 3663 babies. Losses represented less
than 5% of the births during this period, due to refu-
sal to participate and discharge from hospital before
interview. Twin births (#=84, 2.3%) and children born
to mothers who were not residents of Ribeirdo Preto
(7=733, 20.5%) were excluded from the study and the
final number of babies studied was 2846. The data
were obtained by interviewing the puerperae in order to
obtain sociodemographic information and information
about pregnancy, delivery and the newborn.

Since one of the initial objectives of the broa-
der project was to assess the impact of birth weight
on certain outcomes, the birth weight variable was used
to define the sample, which consisted of five weight
groups: very low birth weight (VLBW, < 1500 g), low
birth weight (LBW, 1500 to 2499 g), insufficient birth
weight (IBW, 2500 to 2999 g), normal birth weight
(NBW, 3000 to 4249 g), and high birth weight (HBW,
2> 4250g, referring to infants whose birth weight was
at least two standard deviations above the mean for
the population). Due to the higher mortality during
the first year of life, the infants in the weight ranges
with the smallest numbers of newborns (VLBW, LBW
and HBW) (Goldani, Barbieri, Rona, Silva, & Bettiol,
2004) were oversampled in order to increase the power
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of the study. In the other weight ranges, one in every
three parents or guardians were randomly invited to
participate.

The second stage of evaluation of the cohort
at school age (follow-up study) was started in 2004.
Of the 2846 children participating in the first phase,
1138 (40%) were found by consulting the general stu-
dent registry compiled by the State Secretary Office of
Education, including public and private schools. The
parents or guardians responsible for the children were
informed about the reasons of the study and asked to
give written informed consent for the participation of
their children. Of the 1138 children located, data from
790 (68.7%) were available.

Ethics:

The study was approved by the Research Ethics
Committee of the University Hospital, Faculty of
Medicine of Ribeirao Preto, University of Sdo Paulo
(HCFMRP-USP). No incentives were provided to the
schools or to the student participants.

Instruments and measurements:

- Cognitive evaluation was performed by applying the
Raven’s Coloured Progressive Matrices Test (test of
non-verbal intelligence) standardized for Brazilian
children aged 5 to 12 years (Angelini, Alves, Custédio,
Duarte, & Duarte, 1999). The results were dichotomi-
zed into two classificatory groups: below-average intel-
lectual level or deficient (<25th percentile) and average
or above average intellectual level (=25th percentile).

- Behavioral and emotional assessment was conduc-
ted using the Portuguese (Brazilian) version of the
Strengths and Difficulties Questionnaire (SDQ), desig-
ned to screen behavioral problems of children and ado-
lescents between 4 and 16 years of age (available at www.
sdqinfo.com) (Goodman, 1997). The SDQ contains
four scales that screen psychiatric symptoms (emotio-
nal symptoms, behavioral problems, hyperactivity, and
peer problems) and a scale that reflects pro-social beha-
vior. Scores are assigned on each of these scales (0, 1 or
2, in which “Somewhat true” is always scored as 1, but
the scoring of “False” and “True” varies with the item)
and scores for the four symptoms scales are summed
up to provide a “total difficulties score” ranging from
0 to 40, with higher scores indicating more behavioral
problems. The cut-off note for behavioral problems is
a total score >16 and scores below this value are clas-
sified as normal. Emotional evaluation was performed
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using the emotional symptoms scale of the SDQ, with
the cut-off note for emotional difficulties being a score
=5. Parents, teachers or the youths themselves could
answer the questionnaire. In the present study, a parent
report version was used.

- The characteristics of the children and of the fam-
ily were obtained by interviewing the mothers at the
time of the infant’s birth. The following information
was recorded: infant’s sex, birth weight (grams), ges-
tational age (weeks), maternal and paternal schooling
(low schooling =<8 years of study and high schooling
>8 years of study), maternal marital status (married
or with no companion), head of household occupa-
tion (non-manual, skilled and semi-skilled manual and
unskilled), and number of household members (<4 and
>4). Information about the socioeconomic level of the
families was obtained at school age (more privileged
economic classes —levels A1, A2, B1 and B2 and under-
privileged economic classes — levels C1, C2, D and E),
according to a standard Brazilian Questionnaire (Asso-
ciacido Brasileira de Empresas de Pesquisa, 2008).

Statistical treatment of the data:

- Weighting: since the sampling regarding the collection
carried out in 2004 was not equiprobabilistic in view
of the fact that VLBW, LBW and HBW children had a
greater proportional participation in the initial sample,
it was necessary to correct these estimates by weighting
the data, taking into consideration the different proba-
bilities of selection of each birth weight group (Silva
et al., 2011). This is a statistical strategy used to cor-
rect possible selection biases and to increase the power
of detecting differences in the comparison of these
groups to the remaining ones.

- Data analysis: we used the logistic regression analysis
model with the aid of the PROC SURVEYLOGISTIC
feature of the SAS 9.0 software, which takes the weigh-
tings into account. Univariate and multiple regression
analyses were used to estimate the associations between
the characteristics of the child/family and the cognitive,
behavioral and emotional performance of the children,
with a 95% confidence interval (95% CI). The crude
odds ratio (OR) was calculated in a first step, and the
adjusted odds ratio (4OR) was then calculated in order
to control for possible confounding factors. The adjust-
ment regarding the multiple regression model took into
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account all the independent variables (sex, birth weight,
gestational age, marital status, socioeconomic level,
father’s occupation and number of household mem-
bers). The reference category was chosen as, hypotheti-
cally, the group of lowest risk, except for birth weight,
for which the reference was low birth weight.

Results

Data regarding the characterization of the children
and their families are listed in Table 1. With respect to
the biological characteristics, there was an equal distri-
bution between sexes and a predominance of babies
born at term with normal birth weight. Regarding the
socioeconomic characteristics, most of the parents
were married, the predominant educational level of
father and mother was zero to eight years of study,
and most of them reported manual occupations. Most
families belonged to underprivileged economic classes
and the predominant number of household members
in the children’s families was up to four persons.

Univariate and multiple logistic regression analysis
were carried out in order to identify possible variables
associated with cognitive performance as determined
by the Raven Test, as shown in table 2. In non-adjusted
analysis, normal birth weight was a protective factor for
cognitive performance (OR=0.50, 95% CI 0,20 — 0,83),
whereas preterm birth (OR=1.86, 95% CI 1.17 — 2.97),
low maternal (OR=4.34, 95% CI 2.16 — 8.75) and pater-
nal schooling (OR=2.31, 95% CI 1.25 — 4.20), skilled/
semi-skilled occupation of the family head (OR=4.30,
95% CI 1.67 — 11.38) and unskilled/unemployed situ-
ation (OR=7.08, 95% CI 2.55 — 19.68), less privileged
economic classification (OR=3.64, 95% CI1.74 - 7.62),
and five or more household members (OR=1.71, 95%
CI1.08 — 2.73) were risk factors for impaired cognitive
performance. In adjusted analysis, the only variable that
remained associated with cognitive performance was
maternal schooling, indicating that children of mothers
with low schooling (zero to eight years of study) were
almost at a three-fold higher risk of being classified
intellectually as below average or deficient compared to
children of mothers with high schooling (nine or more
years of study).

Table 3 presents the crude and adjusted results
regarding the variables associated with behavioral per-
formance, as assessed by the SDQ. In the non-adjusted
model, female sex (OR=0.69, 95% CI 0.51 — 0.94) and
normal birth weight (OR=0.66, 95% CI 0.46 — 0.96)
were protective factors against behavioral problems. In

contrast, low maternal (OR=2.70, 95% CI 1.89 — 3.87)
and paternal schooling (OR=2.71, 95% CI 1.85 — 3.95),
skilled/semi-skilled manual occupation (OR=2.18, 95%
CI 1.39 — 3.43) and unskilled/occupation/unemploy-
ment of the family head (OR=3.30, 95% CI 1.89 —5.73),
a less privileged economic classification (OR=2.51,
95% CI1.71 —3.69), and five or more household mem-
bers (OR=1.73, 95% CI 1.24 — 2.42) were risk factors
for impaired behavioral performance. After adjust-
ment, the variables that continued to be associated were
female sex as a protective factor (OR=0.61, 95% CI0.41
— 0.89) and low maternal schooling as a risk factor for
behavioral problems (OR=1.83, 95% CI 1.12 — 3.00).
Results for the variables associated with the emo-
tional indicators assessed by the emotional symptoms
scale of the SDQ are presented on Table 4. Crude anal-
ysis showed that normal birth weight was a protective
factor against emotional problems (OR-0.64, 95% CI
0.44 — 0.93), while low maternal schooling (OR=2.53,
95% CI 1.83 — 3.53) and paternal schooling (OR=1.78,
95% CI 1.26 — 2.50), skilled/semi-skilled manual occu-
pation (OR-2.33, 95% CI 1.55 — 3.49) and unskilled
manual occupation/unemployment of the family head
(OR-2.58, 95% CI 1.54 — 4.32) and belonging to less
privileged economic classes (OR=2.26, 95% CI 1.60
— 3.19) were risk factors. After adjustment, only low
maternal schooling (OR=2.16, 95% CI 1.37 — 3.42)
continued to be associated with emotional symptoms.

Discussion

Some relevant aspects can be pointed out regar-
ding the variables associated with cognitive, behavioral
and emotional performance identified in the present
study: a) low maternal schooling was a risk factor for
the three outcomes assessed: b) boys had a higher
chance to present behavioral difficulties than girls; and
¢) birth weight and gestational age were not found to be
associated with any of the indicators considered.

Preterm birth was a risk factor for cognitive per-
formance and birth weight was associated with the
three outcomes studied only in non-adjusted analysis,
with the association disappearing after adjustment for
all variables. These data suggest that the children of the
present cohort, even when exposed to biological risk
factors such as low birth weight and prematurity, did not
show impaired performance, indicating the presence of
possible protective factors related to sociodemographic
characteristics during their developmental trajectory.
It is interesting to consider the socioeconomic profile
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Table 1. Biological characteristics of the children and socioeconomic characteristics of their families

Biological characteristic of the children F (% weighted)
Sex
Male 1418 (50.8)
Female 1374 (49.2)
Birth weight groups
Low birth weight (<2499 ¢) 275 (9.8)
Insufficient birth weight (2500 — 2999 g) 729 (26.1)
Normal birth weight (3000 — 4249 ¢) 1752 (62.8)
High birth weight (24250 g) 36 (1.3)
Gestational age
Preterm (<37 weceks) 336 (12.0)
At term (= 37 weeks) 2456 (88.0)

Socioeconomic conditions of the families

Maternal marital status

Married or in consensual union 2290 (86.3)

No companion 364 (13.7)
Mother’s schooling

Low (0 to 8 years of study) 1629 (64.1)

High (9 or more years of study) 914 (35.9)
Father’s schooling

Low (0 to 8 years of study) 1480 (63.6)

High (9 or more years of study) 846 (36.4)
Father’s occupation

Non-manual 529 (20.1)

Skilled and semi-skilled manual 1651 (62.6)

Unskilled manual and unemployed 455 (17.3)
Economic classification

Classes A1, A2, B1 and B2 731 (26.2)

Classes C1,C2,D and E 2061 (73.8)
Number of houschold members

1 to 4 members 1845 (69.2)

5 or more members 820 (30.8)
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Table 2. Variables associated with cognitive performance assessed by the Raven Test

Cognitive performance Crude OR Adjusted OR
(95% CI) (95% CI)
Sex
Male reference reference
Female 1.02 (0.65 — 1.60) 1.10 (0.63 — 1.90)
Birth weight groups

Low birth weight (<2499 ¢)
Insufficient birth weight (2500 — 2999 g)

Normal birth weight (3000 — 4249 g)
High birth weight (=4250 g)

Gestational age
Preterm (<37 wecks)
At term ( = 37 weeks)
Maternal marital status
Martied ot in consensual union
No companion
Mother’s schooling
Low (0 to 8 years of study)
High (9 or more years of study)
Father’s schooling
Low (0 to 8 years of study)
High (9 or more years of study)
Father’s occupation
Non-manual
Skilled and semi-skilled manual
Unskilled manual and/or unemployed
Economic classification
Classes A1, A2, B1 and B2
Classes C1,C2, D and E
Number of household members
1 to 4 members

5 or more members

reference
0.71 (0.39 — 1.29)

0.50 (0.29 — 0.83)*
1.11 (0.35 — 2.95)

1.86 (1.17 — 2.97)*

reference

reference

1.34 (0.72 — 2.47)

434 (216 — 8.75)

reference

2.31 (1.25 — 4.26)

reference

reference
4.36 (1.67 — 11.38)*
7.08 (2.55 - 19.68)*

reference
3.64 (1.74 — 7.62)*

reference
1.71 (1.08 — 2.73) *

reference
0.77 (0.36 — 1.64)

0.61 (0.31 — 1.21)
2.67 (0.65 — 11.04)

1.40 (0.76 — 2.61)

reference

reference
0.92 (0.38 — 2.24)

2.73 (1.03 - 7.39)*

reference

0.82 (0.38 — 1.72)

reference

reference
1.89 (0.63 — 5.72)
2.45 (0.71 — 8.44)

reference
1.83 (0.78 — 4.30)

reference
1.23 (0.68 — 2.23)

* Significant association (logistic regression analysis, p<0.05)

of the cohort, which showed that almost 37% of the
mothers and fathers had a good schooling level (nine
or more years of study), most fathers (83%) reported
skilled occupations, most families (86%) were in a sta-
ble union, and 26% belonged to privileged economic
classes. These conditions possibly acted as protective
factors capable of minimizing the impact of prema-
turity and of low birth weight on some children, as

pointed out in some studies reporting similar results
(Anderson & Doyle, 2008; Espirito Santo et al., 2009;
Rodriguez et al., 2011). However, the present results
disagree from those observed in other studies in which
behavioral deficits were observed in low birth weight
and/or premature children (Aarnoudse-Moens et al.,
2009; Bhutta et al., 2002; Delobel-Ayoub et al., 2009;
Johnson, 2007). However, these studies were conducted
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Table 3. Variables Associated with behavioral performance assessed by the Strengths and Difficulties Questionnaire

Behavioral performance Crude OR Adjusted OR
(95% CI) (95% CI)
Sex
Male reference reference
Female 0.69 (0.51 — 0.94)* 0.61 (0.41 — 0.89)*
Birth weight groups

Low birth weight (<2499 g)

Insufficient birth weight (2500 — 2999 g)

Normal birth weight (3000 — 4249 g)

High birth weight (24250 g)
Gestational age

Preterm (<37 weeks)

At term (= 37 weeks)
Maternal marital status

Married or in consensual union

No companion
Mother’s schooling

Low (0 to 8 years of study)

High (9 or more years of study)
Father’s schooling

Low (0 to 8 years of study)

High (9 or more years of study)
Father’s occupation

Non-manual

Skilled and semi-skilled manual

Unskilled manual and/or unemployed
Economic classification

Classes A1, A2, Bl and B2

Classes C1,C2, D and E
Number of household members

1 to 4 members

5 or more members

reference
0.86 (0.49 — 1.53)
0.72 (0.43 — 1.23)
0.56 (0.17 — 1.89)

reference
0.75 (0.48 — 1.16)
0.66 (0.46 — 0.96)*
0.40 (0.16 — 1.01)

1.10 (0.78 — 1.56)

reference

0.89 (0.54 — 1.45)

reference

reference
1.18 (0.67 — 2.10)

reference
1.31 (0.83 — 2.04)

2.70 (1.89 — 3.87)*

reference

1.83 (1.12 — 3.00)*

reference

271 (1.85— 3.95)*

reference

1.43 (0.86 — 2.40)

reference

reference
1.17 (0.64 — 2.15)
1.07 (0.50 — 2.28)

reference
2.18 (1.39 — 3.43)*
3.30 (1.89 — 5.73)*

reference
1.57 (0.91 — 2.70)

reference
251 (1.71 - 3.69)*

reference
1.46 (0.98 — 2.19)

reference
1.73 (1.24 — 2.42)*

* Significant association (logistic regression analysis, p=<0.05)

on groups with distinct characteristics from those of
the group evaluated in the present study, primarily
consisting of more premature children and of lower
birth weight. With respect to this question, review stu-
dies in the literature have argued about the difficulty
in comparing results due to the existence of extreme
methodological variability regarding the categories of
analysis for the same variable, the diverse ages at the
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time of evaluation, the different inclusion criteria and
the different instruments used for evaluation (Bhutta
et al., 2002; Milligan, 2010). This diversity impairs the
estimate of the real effect of preterm birth and low
birth weight on cognitive and/or behavioral develo-
pment, indicating the need for a relative approach to
comparisons with the literature, especially regarding the
methodological aspects.
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Table 4. Variables associated with emotional indicators assessed by the Emotional Symptoms Scale of the Strengths

and Difficulties Questionnaire

Emotional indicators Crude OR Adjusted OR
(95% CI) (95% CI)
Sex
Male reference reference
Female 1.28 (0.95 - 1.72) 1.06 (0.75 - 1.52)

Gestational age
Preterm (<37 weeks)
At term ( = 37 weeks)
Birth weight groups
Low birth weight (<2499 g)
Insufficient birth weight (2500 — 2999 ¢)
Normal birth weight (3000 — 4249 ¢)
High birth weight (24250 g)
Maternal marital status
Married or in consensual union
No companion
Mother’s schooling
Low (0 to 8 years of study)
High (9 or more years of study)
Father’s schooling
Low (0 to 8 years of study)
High (9 or more years of study)
Father’s occupation
Non-manual
Skilled and semi-skilled manual
Unskilled manual and/or unemployed
Economic classification
Classes A1, A2, B1 and B2
Classes C1,C2, D and E
Number of household members
1 to 4 members

5 or more members

0.98 (0.70 — 1.39)

reference

reference
1.02 (0.65 - 1.59)
0.64 (0.44 — 0.93)*
0.41 (0.17— 0.95)*

reference
1.10 (0.70 — 1.71)

2.53 (1.83 — 3.53)f

reference

1.78 (1.26 — 2.50)f

reference

reference
2.33 (1.55 - 3.49)*
2.58 (1.54 — 4.32)*

reference
2.26 (1.60 — 3.19)*

reference
1.31 (0.94 — 1.82)

0.79 (0.50 — 1.26)

reference

reference
1.05 (0.60 — 1.82)
0.69 (0.41 — 1.14)
0.64 (0.22 — 1.89)

reference
0.94 (0.55 - 1.63)

2.16 (1.37 — 3.42)*

reference

0.79 (0.48 — 1.28)

reference

reference
1.64 (0.97 — 2.77)
1.18 (0.59 — 2.35)

reference

1.51 (0.93 — 2.46)

reference

1.05 (0.70 — 1.56)

* Significant association (logistic regression analysis, p < 0.05)

Special attention should be paid to the age at child
evaluation since various studies have observed that
possible behavioral losses due to the condition of pre-
maturity and low birth weight may be minimized over
the years (Anselmi et al., 2010; Zwicker & Harris, 2010).
Within this context, since the psychological evaluations
were performed at school age, it is plausible to propose
that these deficits may have been attenuated with time.

The results regarding the association of maternal
schooling with developmental outcomes agree with
several studies showing that the educational level of the
parents was a relevant factor for cognitive, behavioral
and/or emotional outcome of the children (Hayes &
Sharif, 2009; Johnson, 2007; Kelly et al., 2001; Milli-
gan, 2010; Sameroff & Fiese, 2005; Theodore et al.,
2009). These studies reported that, when the social
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circumstances are unfavorable, the risk of children pre-
senting deficits long their development may increase.
In this respect, improvement of the environment and
of socioeconomic risk factors may act as protective
mechanisms that can minimize possible adversities in
the path of development of these children.

However, in a Brazilian study whose objective
was to determine the association between variables of
the family context and risk of emotional/behavioral
disorders, (Ferrioli, Marturano, & Puntel, 2007) also
conducted in Ribeirdo Preto and using the same instru-
ment for evaluation (SDQ), socioeconomic level was
not found to be associated with problems of this type.
We believe that this result may have been due to metho-
dological differences in the composition of the sample
and in the instruments used.

In another Brazilian study with a similar methodo-
logy, maternal schooling was found not to be associated
with the behavioral or emotional outcome of the child,
in contrast to what was observed in the present study
(Rodriguez et al., 2011). However, other sociodemo-
graphic variables such as paternal age, maternal marital
status and socioeconomic level showed association with
behavioral aspects and emotional indicators, leading to
conclusions similar to those obtained in the present
study, in which the socioeconomic and demographic
conditions were found to be better predictors of men-
tal health problems than biological factors such as low
birth weight and prematurity.

The observation that boys presented greater
behavioral difficulties than girls also agrees with pre-
vious studies published in the Brazilian (Anselmi et al.,
2010; Cury & Golfeto, 2003) and international litera-
ture (Anderson & Doyle, 2008; Indredavik et al., 2005).
However, in a Brazilian study, (Rodriguez et al., 2011)
sex was not found to be associated with behavioral per-
formance on the total difficulties scale of the SDQ,
in contrast to the result obtained here, although in the
cited study boys were found to be at higher behavioral
risk regarding externalizing problems (as determined
based on the conduct and hyperactivity problems sca-
les). This difference can be explained by considering
the geographic location of the populations studied: the
present study was conducted in a city considered to be
wealthy and industrialized, in one of the more privile-
ged regions in the country (Southeast), while the cited
study was conducted in a city in the Northeast region,
considered to be among the poorest in the country.
Regarding the emotional indicators, the sex variable was
not found to be associated with problems of this nature
in either study.
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One of the main contributions of the present
investigation is that this is one of the few cohort studies
in Brazil that detected an association of biological and
socioeconomic variables in developmental domains
regarding cognitive, behavioral and emotional aspects.
Considering that Brazil is a developing country, studies
of this type are scarce and more extensive studies can
contribute to the deployment of intervention strategies
aiming at the reduction of the occurrence of behavio-
ral/emotional problems among children of school age.
As such, it is recommended that new studies be under-
taken with more diverse sampling of the population in
different regions of Brazil, as the region in which the
present study was developed (southeast region) is con-
sidered the most favorable in the country.

Among the limitations of this study, at least three
can be highlighted: a) the evaluation of behavioral and
emotional performance was based on data provided by
a single source, i.e., the parents or guardians, while the
use of evaluation based on more informants is recom-
mended; b) it was not possible to obtain information
about the mental health of the parents, a factor that
may be associated with psychological problems in chil-
dren of school age; and ¢) the instrument used for
behavioral and emotional assessment is a screening tool
for problems of this nature and cannot be considered
to be a diagnostic instrument.
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