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Determinantes sociais e biolégicos do crescimento e desenvolvimento

em sociedades menos favorecidas
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The stimulating study by da Rocha Neves et al. (in this
issue)' addresses the role of social and biological factors in
growth and development of young children in a disadvan-
taged society. The authors assessed a group of 92 children,
aged 24-36 months, who in 2011 attended the municipal
early childhood education network in a town in the Vale do
Jequitinhonha region. This region in the southeast of Brazil
is considered economically underprivileged. The study was
restricted to children with typical development, which
meant that the children did not suffer from an evident
congenital or acquired disability. Growth was assessed by
means of standard anthropometrics, with a focus on height-
for-age, a valid tool to assess childhood malnutrition.?
Development was measured with the Bayley Scales of Infant
and Toddler Development (BSITD-II),> the gold standard
to measure developmental outcome at early age. The
cognitive score and the expressive language scores were
used as outcome parameters. Biological risk was assessed
by a few perinatal factors, such as gestational age at birth,
birth weight, pregnancy complications, and the number of
prenatal consultations, and a few childhood parameters,
including breastfeeding, the presence of chronic diseases,
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infectious diseases, and hospital admissions. The social
environment was documented extensively, not only by
means of parental level of education, the number of
siblings, and the number of people in the household, but
also with standardized questionnaires to assess (a) the
economic situation (with the questionnaire of the Brazilian
Association of Research Companies [Associacao Brasileira de
Empresas de Pesquisa]); (b) the quality of early childhood
education (with the Infant/Toddler Environment Rating
Scale - Revised); (c) the quality of the home environ-
ment (with the Home Observation for Measurement of
the Environment (HOME) Inventory); and (d) the quality
of the neighborhood (with a self-developed question-
naire including questions on accessibility and quality of
services).

The results confirmed that the children had a socially
disadvantaged background. This was reflected by the finding
that about 90% of the fathers had not completed high school,
and that approximately half of the children did not live
with both parents. The large majority of children were born
at term (94%), without signs of severe intrauterine growth
restriction. Almost half of the children had had chronic
and/or infectious diseases in the three months preceding
the study.

Impaired growth, defined as height-for-age falling below
two standard deviations of the norm, occurred in 15% of chil-
dren. Multivariable analysis indicated that stunted growth
was associated with birth weight and the number of prenatal
consultations. None of the many social factors contributed
to impaired growth. This suggests that early childhood
growth is largely determined by the quality of prenatal life.
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The child’s prenatal condition, in turn, is based on a complex
interaction of biological and social factors, in which psycho-
logical and physiological stress during pregnancy, including
infections and inadequate nutrition, play a role.* High lev-
els of psychosocial stress are not only associated with a
lower birthweight, but also with a lower number of ante-
natal consultations.®

Interestingly, the study by da Rocha Neves et al.’
reported that none of the children were thin, whereas over-
weight occurred in 4.4% of children. Nowadays, not only
is impaired growth related to disadvantaged social con-
ditions; overweight is also associated with low parental
education, large household size, and lower socioeconomic
status.® In addition, increasing evidence suggests that both
impaired growth in early life and childhood overweight put
the child at increased risk for cardiovascular disease in
adulthood.”

Almost 30% of the children had a cognitive impairment
or language impairment - impairments defined as scores
falling one standard deviation below the mean. In contrast to
stunted growth, cognitive and language development were
not associated with biological risk factors, but only with
social ones. Cognitive development was associated with the
HOME score; language development was associated with the
HOME score and the quality of the neighborhood in terms
of infrastructure, and interaction and trust. The data sug-
gest that childhood cognitive and language development in
disadvantaged communities are strongly dependent on envi-
ronmental conditions, implying that improvement of these
environmental conditions may promote child development.
Indeed, the review of Komro et al.? indicated that strate-
gies that aim at the enhancement of social cohesion and
improvement of the physical environment are associated
with better cognitive development and child health. How-
ever, whether specific early intervention programs that aim
to teach parents how they best can stimulate their child’s
development - programs that are effective in infants at bio-
logical risk for cognitive impairment’ - are also effective in
promoting cognitive development in children from socially
disadvantaged families is not clear.®

Does the absence of a contribution of biological fac-
tors to impaired cognitive outcome imply that biological
factors do not play a role in developmental outcome of chil-
dren in underprivileged societies? Presumably, that is not
the correct conclusion. In the first place, da Rocha Neves
et al. assessed only a few prenatal, perinatal, and neonatal
factors. For instance, no data were available on mater-
nal prepregnancy weight, maternal diseases, and maternal
smoking during pregnancy, as well as perinatal asphyxia.
These factors are known to have an adverse effect on long-
term developmental outcome.'"'? For example, term born
infants prenatally exposed to maternal smoking on aver-
age have a 10-point reduction of their intelligence quotient
(IQ) compared to peers who have not be exposed to mater-
nal smoking prenatally.’® Secondly, developmental outcome
focused on cognitive and language development, and the
outcome of the psychomotor developmental index of the
BSITD-1lIl was not reported. It is conceivable that motor
development at 2-3 years of age did depend on early biolog-
ical factors, such as birth weight and gestational age. Animal
experiments'* and early intervention studies’ both indicate
that motor development is more hardwired in the brain than

cognitive development, implying that the former is more
strongly determined by biology than the latter. Thirdly, da
Rocha Neves et al. assessed developmental outcome at 2-3
years. At that age, only a part of cognitive functions have
been developed. With increasing age and with increasing
complexity of the nervous system, new cognitive functions
develop. It is first with the appearance of a function that
the impairment of that function can be diagnosed. This is
the reason that most cognitive impairments and cognitive
and behavioral disorders first emerge at school age.™ It
is conceivable that with increasing age, the contribution
of early biological and social factors on cognitive outcome
changes. At early age - as da Rocha Neves et al. reported -
the influence of social factors may dominate. But it may be
surmised that at school age the impact of early biological
factors increases, in line with the developmental origin of
health and disease hypothesis.'®"” Increasing evidence sug-
gests that prenatal and perinatal adversities may have a long
lasting effect on development and heath.'®'8

The study by da Rocha Neves et al. draws the atten-
tion to the need for improved antenatal and early childhood
care in order to facilitate child health and development.
The first step to be taken is to improve prenatal care, in
which an adequate number of antenatal consultations plays
a pivotal role. Not only is a low number of antenatal visits
associated with stunted growth - as the study by da Rocha
Neves et al. demonstrated - it is also a well-known risk fac-
tor of neonatal mortality and morbidity.' The World Health
Organization (WHO) recommends at least four antenatal
care visits, with the initial visit occurring during the first
trimester, the second between 24 and 28 weeks of gestation,
and the third and fourth at 32 and 36 weeks of gestation,
respectively.' Factors that prevent women from receiv-
ing an adequate number of pregnancy consultations include
poverty, lack of information, the distance to the antenatal
care service, inadequate services, and cultural practices.?
This means that the biology of early life is largely deter-
mined by socio-economic conditions. Not only prenatal care
should be targeted to improve child growth and develop-
ment; postnatal rearing conditions also have a strong impact
on child development. As the study by da Rocha Neves et al.
demonstrated, the child’s cognitive development is largely
dependent on the home environment, including the qual-
ity of caregiving, parental responsivity, and the presence of
learning material.

The outcome of the study by da Rocha Neves et al.
stresses the need for long-term follow-up of infants who
grow up in economically disadvantaged situations. Only in
this way will we understand how the complex interac-
tion of biological and social adversities during early life
impacts growth, health - including cardiovascular disease
and obesity — and developmental outcome, including cogni-
tive impairments and psychiatric morbidity. Only in this way
will we know which type of social and health services dur-
ing pregnancy and during childhood are needed to achieve
optimal child health and development.
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