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Abstract

Introduction: The effects of socioeconomic disparities on
cognitive development tend to emerge early in infancy and to
widen throughout childhood, and may perpetuate later in life.
Although the study of how poverty affects early childhood has
increased in the last 20 years, many of the effects remain largely
unknown, especially during the first year of life.

Aim: To investigate the influence of socioeconomic status
(SES) and maternal education on infants’ language, motor and
cognitive development.

Methods: The cognitive, language and motor skills of 444 infants
aged 6 to 9 months selected from a poor neighborhood in Sdo
Paulo, Brazil, were evaluated using the Bayley Scales of Infant
Development. A questionnaire on socioeconomic background
was administered to the participants’ families.

Results: A positive association was found between SES and
infants’ performance on language and motor scales. Additionally,
higher maternal education was associated with higher language
and cognitive scores.

Conclusion: Our findings indicate that SES effects are detectable
very early in infancy. This result has implications for the timing of
both screening and intervention efforts to help children overcome
the consequences of living in poverty.

Keywords: Development, Bayley, infants, risk factors,
socioeconomic status, maternal education.

Resumo

Introducdo: Os efeitos das disparidades socioeconémicas
no desenvolvimento cognitivo tendem a surgir no inicio da
primeira infancia e a se ampliar ao longo da infancia, e podem
perpetuar-se mais tardiamente. Embora estudos mostrando
os efeitos deletérios de um menor nivel socioecondmico (NSE)
no desenvolvimento na primeira infancia tenham aumentado
nos ultimos 20 anos, muitos desses efeitos ainda permanecem
desconhecidos, especialmente durante o primeiro ano de vida.
Objetivo: Investigar a influéncia do NSE e da escolaridade materna
no desenvolvimento linguistico, motor e cognitivo do bebé.
Método: Foram avaliadas as habilidades cognitivas, linguisticas e
motoras de 444 lactentes com 6 a 9 meses de idade selecionados
em um bairro de baixo NSE na zona oeste de Sdo Paulo, Brasil,
utilizando-se as Escalas Bayley de Desenvolvimento Infantil. Um
questionario também foi administrado para coletar dados sobre o
background socioecondémico das familias das criangas participantes.
Resultado: Foi observada uma associagdo positiva entre
NSE e o desempenho dos lactentes nas escalas de linguagem
e desenvolvimento motor. Adicionalmente, maior educagdo
materna esteve associada a escores mais altos nas escalas de
desenvolvimento linguistico e cognitivo.

Conclusdo: Os resultados deste estudo indicam que os efeitos
do NSE sdo detectaveis muito cedo na primeira infancia.
Este resultado tem implicacbes para o timing de avaliagdes
e intervengdes que possam ajudar as criangas a superar as
consequéncias de viver na pobreza.

Descritores: Desenvolvimento, Bayley, lactentes, fatores de
risco, nivel socioecondmico, escolaridade materna.

! Departamento de Pediatria, Faculdade de Medicina, Universidade de S&o Paulo, Sdo Paulo, SP, Brazil. 2 Instituto Nacional de Psiquiatria do Desenvolvimento
para Criangas e Adolescentes, S&o Paulo, SP, Brazil. 3 Teachers College, Columbia University in the City of New York, New York, NY, USA. ¢ Psiquiatria da Infancia
e Adolescéncia, Hospital de Clinicas de Porto Alegre (HCPA), Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, RS, Brazil. * Departamento e
Instituto de Psiquiatria, USP, Sdo Paulo, SP, Brazil.

This study is part of the first author’s dissertation entitled “Neurodevelopment assessment in a birth cohort, the delay rate at 6 months and the association with
psychosocial and environmental factors,” presented in December 2015 at Universidade de S&o Paulo, S&o Paulo, SP, Brazil.

Submitted Jan 23 2017, accepted for publication Jan 08 2018.

Suggested citation: Tella P, Piccolo LR, Rangel ML, Rohde LA, Polanczyk GV, Miguel EC, et al. Socioeconomic diversities and infant development at 6 to 9 months
in a poverty area of S&o Paulo, Brazil. Trends Psychiatry Psychother. 2018;40(3):232-240. http://dx.doi.org/10.1590/2237-6089-2017-0008

APRS | CC-BY Trends Psychiatry Psychother. 2018;40(3) - 232-240



Introduction

In the early years of a child’s life, the care and
stimulation provided by the family are essential for
their growth and development. Approximately 35%
of children worldwide do not develop age-expected
skills appropriately, and for children living in poverty,
this percentage rises to 46%. These findings represent
a human and social inequity gap that tends to widen
throughout childhood and adolescence.!

Environmental conditions, such as the Ilevels
of cognitive stimulation in the home, the family’s
routine, and cultural, educational and socioeconomic
status (SES) may affect child development. Among
psychosocial factors, poverty and related problems
(such as low parental education, poor nutrition and
poor housing conditions) have a negative influence
on child development and are more frequent in low-
income populations.?® These negative factors affect
the development of about 10% of children in Brazil.*>'*
Parental education and occupation, family income,
nutritional status and housing conditions, among
other factors, may limit the provision of material and
social resources for children, which in turn impacts
their overall development.'?'® As such, the influence
of income on material resources that can provide
intellectually stimulating activities such as toys and
books may contribute to child development.*®

When family dysfunction occurs during sensitive
stages of child development, the effects are even more
pronounced.!” Some researchers suggest that children
exposed to resource-poor environments can benefit
from the skills they developed to survive in the midst of
a vulnerable condition, and that this can protect them
against future environmental adversities, regardless of
the amount of deprivations early on.?° However, there is
a large body of evidence showing that children exposed
to environmental risk factors often have a history of
poor adaptation and development skills.?* Even though
individual differences in child development are strongly
influenced by genetic processes, environmental factors
such as education, health care, nutrition, and caregiving
can significantly improve or damage developmental
outcomes for children.®?2-2> In this sense, although it is
indubitable that children develop skills in order to adapt
to live in adverse environments, there is a consensus
that living in poverty during the early years of life can
negatively impact the child’s development as early as in
the first few months after they are born,®26-2¢ and that
this impact can extend into adulthood.?°:3°

The acquisition of essential skills during early
development such as head and trunk control, crawling
and walking are indicators of favorable growth when they
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occur within the expected time period. Furthermore,
the development of higher cortical functions, namely
language acquisition, not only demonstrates a
satisfactory maturational process, but is also indicative
of social, intellectual, and communicative achievements
that are highly complex.3* If these basic skills are not
met, they can be indicative of an abnormal language
developmental trajectory. Deficits in the above
mentioned areas can be related to factors such as SES,
parenting practices, cognitive stimulation, and the
quality of the child’s linguistic environment.27:2832-40

It is known that exposure to a language environment
at home, especially at early ages, promotes the
development of language in general (both oral and
written).323341 More educated parents tend to read
more to their children, and support and assist their
education.?”#2 The education of family members,
specifically of the mothers, is related to the best use
of income with regard to child care and public services
to the family. Education significantly contributes to the
improvement of family income and living conditions,
and health of the general population.*?

Although an increasing number of studies has
investigated the impact of SES on child neurocognitive
development in the last 20 years,®2%444> the precise
mechanisms through which poverty affects early
childhood are still largely unknown. Population-based
studies in this field involving infants are rarer, even in
development countries.*6*” Nevertheless, understanding
how early in life the effects of environmental factors can
be detected on infant development is critical so that more
appropriate interventions can be planned. In this regard,
the aim of this study was to investigate the influence of
SES and maternal education on cognitive, language and
motor development in children aged 6 to 9 months in a
birth cohort selected from a poor neighborhood in the
west region of the city of Sdo Paulo, Brazil.

Methods

Participants

This is a cross-sectional investigation nested in
a birth cohort from Sdo Paulo, Brazil. The sample
comprised children born from women who attended
primary health facilities in the west region of the city of
Sao Paulo, Brazil. This is a deprived area in the outskirts
of a big metropolis.

We estimated our sample size supposing a language
mean score of 105 in the high maternal education level
and 95 in the low maternal education level, a standard
deviation of 20, a probability of type 1 error of 5% and a
90% statistical power. Based on this calculation, we would
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need 85 infants in each stratum of maternal education.
Sample size calculation was made according to another
study in which it occurs.*® Considering a probability of
alpha error of 5%, a prevalence of developmental delay at
12 months of 34% and an odds ratio of 4.0 in association
with developmental delay,*® 270 cases would be needed
to reach a statistical power of 90%. Considering 20% of
loss during follow-up, 324 cases would be needed.

For this study, 444 infants between 6 and 9 months of
age were evaluated, and 52.48% of them were female.
Participants were not included in the study if they were
born with any congenital syndrome associated with
developmental impairment. Twins were also excluded.

Instruments and procedures

This study was approved by the ethics committee of
Universidade de Sdo Paulo, Sao Paulo, Brazil (protocol
0054/09).%° Infants were assessed only if their parents
or guardians had signed the informed consent form.
Data were collected by trained psychologists who were
able to implement the instruments used. The families
were contacted and the evaluations were carried out at
the participant’s houses.

The children were assessed using the Bayley Scales
of Infant Development - third edition (Bailey III)%!
in one session, lasting approximately 120 minutes,
at the neighborhood’s health care center. Language
(expressive — such as object and picture identification
- and receptive pre-verbal communication - such
as babbling, gesturing, joint referencing and turn
taking), motor skills (fine and gross motor skills) and
cognition (sensorimotor development, exploration and
manipulation, object relatedness, concept formation
and memory) were assessed.

Bayley III is among the best existing tools for the
assessment of child development: it is considered the
gold standard by several authors and is largely used
in child development studies.>? It allows a complete
and detailed assessment of neurodevelopment, both
for the general population and to evaluate risk groups
(premature babies, for example), as well as for the
evaluation of specific developmental disorders such as
autism. Bayley III adjusts the age of the child according
to gestational age. The first edition of Bayley scales
was reviewed in 1969, in 1993 (Bayley Scales II) and
in 2006 (Bayley Scales III) in the United States. The
scales are an appropriate tool for assessing children
with and without disabilities. A Brazilian version has
been validated.>® The classification of child development
according to the Bayley scales is based on composite
scores. Child development can be classified as: 1)
extremely low (score < 69); 2) borderline (70-79);
3) low average (80-89); 4) average (90-109); 5) high
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average (110-119); 6) superior (120-129); and 7) very
superior (= 130).

SES was evaluated using the Brazilian Economic
Classification Criteria proposed by the Brazilian
Association of Research Companies (Associagdo Brasileira
de Empresas de Pesquisa - ABEP),”* which combine
parental education and the existence of household goods
(as an estimation of purchasing power). This index
provides a SES classification based on five levels: A, B, C,
D, and E (A is the higher level and E the lowest). Families
in the A/B and D/E SES levels had similar characteristics
in this study. Thus, they were combined into the same
SES status. Paternal occupation was based on the
International Standard Classification of Occupations
(ISCO) and classified as non-manual, qualified, semi-
qualified and unskilled manual.*®:5>

Statistical analysis

Given the skewed distribution of the outcome
variables, results were presented as histograms, and
their medians and interquartile ranges were described.
Categorical variables were described as frequencies in %
and their respective 95% confidence intervals. Children’s
cognitive, language and motor development as assessed
by Bayley III was compared based on paternal occupation,
maternal education and family SES using bootstrapping
quantile regression models. The null hypothesis was
rejected when the probability on an alpha error was < 5%.
Data analysis was conducted using the STATA software.

Results

Descriptive analysis

Bayley’s measures of cognitive, language and
motor development of the 444 infants were analyzed.
The median scores (interquartile ranges) obtained
were as follows: motor development = 97 (88-107);
language development = 100 (91-106); and cognitive
development = 100 (95-110). These results are shown
on Figures 1, 2 and 3.

Table 1 shows the development results found in each
area, i.e., motor, cognitive and language. Major index
delays in the development of infants were observed in
motor (9.32%) and language (6.36%) skills. Most of the
infants were classified as having medium development:
51.06% of infants in the motor area, 58.47% and
63.77% in language and cognition, respectively.

As can be seen in Table 2, most of the mothers had
> 11 years of education (40.8%). Families belonged
mainly to “C” level (67.38%) or medium SES. Among
these mothers, 23.9% were adolescents (< 18 years of
age) and 56.56% were born in Sdo Paulo.
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Figure 1 - Distribution of motor development composite scores
according to Bayley III in infants aged 6 to 9 months.
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Figure 2 - Distribution of language development composite
scores according to Bayley III in infants aged 6 to 9 months.
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Figure 3 - Distribution of cognitive development composite
scores according to Bayley III in infants aged 6 to 9 months.
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Associations between language, motor and
cognitive performance and SES measures

Table 3 shows that SES was positively associated
with language and motor performance. Also, fewer
years of maternal education were associated with lower
language and cognitive scores. We did not find a direct
association between parental occupation and infant
development.

Sociodemographic variables were treated as
continuous variables; effect size represents the effect
caused by moving one stratum of the independent
variable towards a less privileged situation.

Discussion

This study evaluated the development of infants at
6 to 9 months of age using the Bayley III scales in a
Brazilian sample and estimated the influence of SES,
maternal education and paternal occupation on the
infants’ development. Children from high SES levels
showed better performance in language and motor
tasks, and more years of maternal education were

Table 1 - Composite score of development according to Bayley
I1I in infants aged 6-9 months, Sdo Paulo, 2014

N % % accumulated
Motor
Extreme low 6 1.3 1.3
Borderline 44 9.3 10.6
Low average 74 15.7 26.3
Average 241 51.1 77.3
High average 82 17.4 94.7
Superior 17 3.6 98.3
Very superior 8 1.7 100.0
Language
Extreme low 5 1.06 1.06
Borderline 30 6.36 7.42
Low average 66 13.98 21.94
Average 276 58.47 79.87
High average 30 12.71 92.58
Superior 31 6.57 99.15
Very superior 4 0.85 100.0
Cognitive
Extreme low 5 1.07 1.07
Borderline 4 0.85 192
Low average 36 7.68 9.59
Average 300 63.97 73.56
High average 105 22.39 95.95
Superior 17 3.62 99.47
Very superior 2 0.42 100.0
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related to higher scores on language and cognition.
We found a low prevalence of significant delay in
development at 6 months of age in this birth cohort
in the outskirts of Sao Paulo. It is important to
highlight that differences in language and cognition
development were observed very early in the life
of those infants, taking into account that they had
not learned to talk yet (Bayley scales evaluate pre-
verbal communication). The findings of this study are
in agreement with results of other studies that have
shown the contribution of SES to cognitive performance
in different age groups_6,8,12,13,21,23,24,28,56-61

It has been found that children from families with
lower incomes show an approximate 50% probability
of a developmental delay, even after adjusting for
maternal education. Possibly, children from higher SES
have a variety of beneficial opportunities in the first
year of life, with a positive effect on development.*27:58
Studies addressing the association between SES
and brain structure and function development have
shown that early experiences have an expressive
effect, even in the first few months of life.825586162
Also, investigations relating SES and cognitive
development/performance have shown that poverty

Table 2 - Median developmental scores according to sociodemographic characteristics of a birth cohort in the city of Sdo Paulo, Brazil.

Strata N* (%) Motor IQR Language IQR Cognition IQR
SES
High (A+B status) 70 (17.3) 100 91-107 103 94-109 105 95-110
Medium (C status) 275 (67.9) 100 91-110 100 91-109 105 95-105
Low (D+E status) 60 (14.8) 95.5 85.75-107 97 89-103 100 95-105
Paternal occupation
Non manual, qualified 63 (16.5) 97 88-107 98 91-109 100 95-110
Semi-qualified 70 (18.4) 103 91-112 100 93.25-112 105 100-110
Unskilled manual 248 (65.1) 97 91-107 100 91-106 100 95-110
Maternal education (years)
> 11 200 (40.8) 97 88-107 103 91-109 105 95-110
9-10 194 (39.6) 97 88-107 98 89-106 100 95-110
5-8 87 (17.8) 97 88-107 97 91-103 100 95-105
0-4 9 (1.8) 91 83.5-98.5 97 84.5-107.5 95 90-105

IQR = interquartile range; SES = socioeconomic status.
* Discrepancy due to missing information.

Table 3 - Bootstrapping quantile regression of the association between sociodemographic characteristics and
infant development in a birth cohort in the city of Sdo Paulo, Brazil

Coef p 959%CI
Motor
SES -3.00 0.035 -5.79 -0.21
Paternal occupation .50 0.121 -3.40 0.40
Maternal education 0.00 1 -2.28 2.28
Language
SES -3.00 0.031 -5.73 -0.27
Paternal occupation 0.00 1 -2.62 2.62
Maternal education -3.00 0.003 -5.01 -0.99
Cognition
SES -2.50 0.155 -5.95 0.95
Paternal occupation -2.50 0.059 -5.10 0.10
Maternal education -3.33 0.029 -6.33 -0.34

95%CI = 95% confidence interval; Coef = median effect on the dependent variable, conditional on the values of the independent

variable; SES = socioeconomic status.
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in the first years of life affects infant development?¢:6t
and that these effects can be seen later in life through
adulthood.??3° These long-lasting effects are probably
reflecting epigenetic mechanisms.® The expression
of genes in an organism can be influenced by the
environment, given that the environment-genotype
correlationresulting from each individual’s experiences
is correlated with genetic propensities. For example,
findings from a recent study show significant
genetic influences on the association between family
socioeconomic factors and intelligence when the child
is 2-7 years old.®

Verbal language is the set of processes that allows
us to use a code or a conventional system to represent
concepts or communicate them.®> Verbal language
also requires that the child has developed basic skills
such as motor integrity, sensory-perceptual and
emotional mastery of language and the capacity of
symbolization.®®

We found that the lower the SES and maternal
education, the lower the scores of infant language
development; this result is consistent with several
studies that have looked at child development and
family SES.®” Predictors of social status vulnerability
have been associated with deficits in child
development,*#° with children from low SES showing
a slower rate of expressive language development
compared with children from high SES before 3 years of
age.8%861 Similarly, maternal education was associated
with delayed language development. The higher
the education status of mothers, the greater their
knowledge of child development. Studies show that
higher maternal educational level is associated with a
greater quality of the interaction between mothers and
their premature babies at 3 years of age.®® Mothers
with higher education levels appear to be more likely to
read and expose their children to language stimuli than
mothers with lower educational levels.”%’t Exposure
to language stimuli in the home appears to be quite
relevant to the child’s school performance later in life
and to the development of phonological awareness,
as well as the ability to distinguish between different
sounds_36,38,45,70

In addition to cognitive and language measures,
our results showed an association between maternal
education and motor scores. The acquisition of motor
skills is constant in the first years of life; only the pace
of this course varies from one child to another. Previous
studies point to different patterns of motor skill
development according to child age and not significantly
related to environmental factors (e.g., infections,
trauma and hospital stay). Also, motor skills allow the
acquisition of other abilities, cognitive and language-
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related, thus allowing to expand the understanding and
progressive organization of the environment.’273

Our study indicates different contributions of
the diverse SES factors investigated. Even though
researchers have frequently described SES as an index
composed of a combination of family income and parental
education and occupation,’* others suggest that these
factors may have specific, independent contributions to
development.’>7% It has been hypothesized that higher
income may enable families to provide healthier and
more stimulating home environments, as a result of
the availability of high-quality resources and learning
materials.”>”¢ Conversely, parental education may be
more strongly associated with parenting habits and
cognitive stimulation at the home.”>7® We did not find a
significant association between paternal occupation and
infant performance, although we did observe a trend
(p = 0.059). In fact, previous studies suggested that
the effects of parental occupation on child development
outcomes is indirect, i.e., mediated by educational
level.”®

There is evidence suggesting that the earlier the
delay in development is diagnosed and appropriate
interventions provided, the lesser the impact of
these problems in the future life of the child.808t
The importance of early identification of the most
vulnerable groups is essential to minimize recurring
negative effects. However, it is important to note that
early identification of developmental problems is a
difficult task for primary care professionals, requiring
training and liaison with specialists. This study is
relevant to the literature on child development, as it
establishes parameters on developmental delays and
on psychosocial and environmental effects on the first
years of life and development, which are rare in Brazil.
In the last decades, cognitive neuroscience and other
areas such as child psychiatry have acknowledged the
importance of research in this area.*” However, studies
with children living in poverty are very hard to carry on,
especially due to the difficult access to these populations.
In this sense, this study represents a very unique
investigation of infant development in a disadvantaged
neighborhood in Brazil, taking into account the stressful
conditions in which the families lived (poverty, violence,
etc.). It was essential that the psychologists were able
to maintain a trustful relationship with the families to
get trustworthy and reliable information and ensure
the assessment of child development through a well-
established approach.

This study is not without limitations. First, our
design was cross-sectional, so we cannot interpret the
findings as casual, given that such interpretations are
better addressed with longitudinal designs.®? Also, in

Trends Psychiatry Psychother. 2018;40(3) - 237



Socioeconomic disparities and infant development - Tella et al.

this study, the analysis were not controlled for possible
confounding variables - e.g., nutritional status, obstetric
complications, maternal age, etc.

Notwithstanding, the findings from this study
highlight the importance of greater investment in early
childhood development care. Prevention programs
to decrease risk factors, stimulate early childhood
development and strengthen primary health care
through home visits, whether by professionals or
community workers, to families of greater social
vulnerability, are of critical importance to solidify the
education and care of children. Implementation projects
to promote education and care of at-risk families are
very important and necessary, especially in developing
countries. Spending on assistance programs for families
as a means of prevention is an investment in the future,
with potential long-term economic compensation
by preventing further damage to society. Equally
important is the implementation of projects to promote
the education and care of vulnerable families, especially
in developing countries. Investments like these in the
future become a source of economy for the country, as
parental guidance and education are protective factors
in society by way of fostering conditions for these
children to become resilient.

Conclusion

The developing brain is strongly influenced by the
children’s experiences in the first years of life, which
means that children are particularly vulnerable to
environmental adversity. Our findings indicate that
SES effects are detectable very early in infancy. This
has implications for the timing of both screening and
intervention efforts to help children overcome the
consequences of living in poverty. Our results highlight
the importance of early and appropriate monitoring of
children living in adverse environments. From a different
point of view, however, as experiences have such an
influence on child development in the first years of life,
infancy should also represent an important target time
window for parents, communities and policymakers to
create healthy and stimulating environments and help
children develop their full potential.
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