
The first years of life have always been 
recognized in the field of pediatrics as a “critical 
period”, envisaging the importance of a child’s 
health since the time of conception. During this 
critical period, environmental factors trigger a 
process called “early life programming,” which 
has an impact on future health outcomes.

In the first half of the 20th century, based 
on epidemiological evidence, it  has been 
demonstrated that  adverse  intrauter ine 
e n v i r o n m e n t a l  c o n d i t i o n s  m a y  h a v e 
consequences on adult health. The most tragic 
instance of prenatal epigenetic programming 
has been the Dutch famine during World 
War II. Scientists found out how genes could be 
literally reprogrammed based on intrauterine 
experience: the hunger suffered by mothers was 
associated in their offspring to an increased risk of 
cardiovascular disease and metabolic conditions 
like obesity, metabolic syndrome and adult 
diabetes.1

A recent review published by the Archives of 
Disease in Childhood on early life programming2 
notes that, back in 1934, Kermack et al. analyzed 
historical mortality rates in England, Scotland 
and Sweden and referred that “figures acted 
as if the expectation of life was determined by the 
conditions existing in the years prior to the existence 
of the child”.3 The authors maintained that 
improvements in childhood mortality largely 
depended on maternal health. 

During the 1980s, Barker et al. suggested that 
a restricted fetal calorie intake results in a delayed 
fetal growth rate, reduces vital organ functioning 
and affects metabolic and endocrine mechanisms, 
making these infants more vulnerable to adverse 
environmental factors.4

This hypothesis assumes that, when facing 
an adverse environment during the intrauterine 
period and the first years of life, the body 
prepares a “predictive adaptive response” to an 
environment bereft of resources; however, in a 
postnatal environment with adequate resources, 
it poses a higher risk of noncommunicable 
diseases (NCDs) during adulthood (unexpected 
response). Such reasoning resulted in the concept 
of “Developmental Origins of Health and 
Disease”, which indicates that exposure during 
early life may lead to epigenetic modifications 
(DNA methylation, histone modification, and 

small, non-coding RNA pieces) in programming, 
which have long-term effects caused by structural 
organ changes.

Several prenatal and postnatal environmental 
factors are described in the review as predisposing 
factors for NCDs. Maternal factors assumingly 
associated with a greater level of neurological 
disorders include infections, drug and alcohol use, 
certain medications, obesity and maternal stress, 
and prenatal overexposure to glucocorticoids 
and to environmental toxic agents such as arsenic 
and lead. Diet and weight gain, especially in the 
first year of life, are among postnatal factors to be 
considered and are related to an increased risk 
of cardiovascular disease (CVD), hypertension 
(HTN) and overweight. Preterm birth has been 
associated with metabolic disorders such as a 
reduced insulin sensitivity and higher levels of 
adiposity; also stress during infancy increases the 
risk of mental disorders and CVD.

Finally, it is worth noting the increasing 
evidence regarding exposure during early life and 
non-genomic transmission to future generations.5 
Three cohort studies conducted in humans 
suggest potential instances of programmed effect 
transmission, two through the maternal line,6 
and one through the paternal line. This study 
by Kaati et al. provides details of historical data 
on Swedish cohorts that demonstrated that food 
availability during grandparents’ childhood 
had an impact on their grandchildren’s risk of 
developing CVD and diabetes.7

Pregnancy and early chi ldhood make 
up a critical period for the adequate growth 
and development of individuals. During this 
stage, the future is defined, not in terms of 
survival but of conditions and quality of life; 
the chances each child will have to grow and 
develop their potential as a healthy adult are 
being programmed. Knowing the consequences 
of “fetal programming” since the moment of 
conception provides a whole new dimension to 
the role of pediatricians.

Epidemiologica l  s tudies  have  placed 
pediatrics in a privileged position to prevent 
NCDs by strengthening the concept of a fetal 
origin of adult disease. It is necessary for this 
concept, once known by neonatologists and 
dietitians, to become part of general pediatricians’ 
armamentarium in current primary care settings 
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so that they may offer timely recommendations 
and guidance to families regarding this stage of 
life aimed at preventing NCDs.

Disease prevention and health promotion 
actions should focus on the early detection 
of growth and development problems and 
exposure to environmental risks. A healthy 
diet and exercise during pregnancy, prolonged 
breastfeeding, a late complementary feeding 
introduction and protecting pregnant women 
against exposure to chemicals are some of the 
basic recommendations for this critical period.

Such measures require the joint responsibility 
and commitment of maternal and child health 
team members to ensure an adequate antenatal 
and perinatal care and an appropriate follow-up 
during early childhood, thus allowing individuals 
to be healthy throughout life. n
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