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the term “neurodevelopment” refers to the 
development and maturation of pathways 

and structures in the central nervous system that 
influence the acquisition and functioning of sen-
sory, motor, cognitive, communicative, atten-
tional, social skills, all of which are useful for 
better adaptation to the environment. it is a mul-
tidimensional process, characterized by dynamic 
inter-relationship between genetic, brain, cogni-
tive, emotional, and behavioral factors across the 
developmental lifespan.1 especially in the early 
years of life, improvements, and acquisitions in 
one domain or area of neurodevelopment often 
act as triggers for progression in others with a 
slower or later maturation path. sensory experi-
ences, particularly visual ones, are vital across 
all neurodevelopmental domains, influencing the 
structure, function, and maturation of the brain. 
The human brain undergoes significant changes 
from conception to adulthood, with a rapid in-
crease in synapses during early years. these 
changes, involving increasingly complex brain 
microstructures and neural circuits, prepare indi-
viduals for learning through neuroplasticity, the 
brain’s ability to change its structure and func-
tion in response to experiences and environmen-
tal influences. The concept of critical periods is 

crucial in brain development, indicating periods 
in the life of an organism during which certain 
experiences or conditions are mandatory (either 
for harm or benefit) for the development of a 
specific function.2 Very few critical periods have 
been identified in brain development, with the 
critical period for the development of the visual 
system being one of them. scientists have shown 
that the visual system requires exposure to light 
during the first six months of life to stimulate 
the connections that allow an infant to see. the 
connection between the visual system and ex-
perience is intimate and dual: the visual system 
serves as the primary means of analyzing real-
ity, while the environment and experiences con-
currently shape the plastic development of this 
system.3 Development is most influenced also 
by sensitive periods, “windows of opportunity”4 
when the brain is especially receptive to learn-
ing specific information. Synapse density mea-
sures neuroplasticity, the brain’s ability to adapt 
and change in response to experiences. some 
functions, like motor skills, have prolonged win-
dows, while others are shorter. Persistent damage 
during these periods from environmental or con-
stitutional genetic factors can lead to neurode-
velopmental disorders (Ndds). Ndd arise from 
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pects with risk factors, with a significant role of 
the environment and epigenetic factors.14 thus, 
an early assessment of the child’s developmental 
domains using a holistic approach to detect early 
sign risks,15 and a flexible approach in clinical 
practice, that takes into consideration the high 
level of heterogeneity and overlap in Ndd,6 is 
important to manage early and individualized 
intervention programs. through these interven-
tions, we can influence developmental trajecto-
ries, reducing the impact on affected children 
and their families. in the context of promoting 
neurodevelopment in all children, whether they 
are at risk of Ndd or are typically developing, 
we can suggest some recommendations to en-
sure the best possible neuropsychomotor devel-
opment from the early stages of life: 1) healthy 
habits before conception (e.g., no smoking, no 
alcohol, avoiding environmental pollutants, re-
ducing stress, engaging in physical activity); 2) 
promotion of maternal breastfeeding; 3) care 
and hygiene of sleep; 4) Promotion of all sen-
sory/multisensory experiences (tactile, auditory-
music-visual) and motor activities to encourage 
curiosity for exploring the environment; 5) pro-
motion of mutual gaze between mother/father 
and newborn/infant; 6) promotion of communi-
cative interaction through play (imitation, sym-
bolic activities, joint attention); 7) promotion of 
reading within the family; 8) creating life rules 
and healthy relationship habits (e.g., setting con-
structive limits); 9) prevention of excessive use, 
and especially conscious and age-appropriate use 
of digital devices (cell phones, tablets, internet); 
and 10) promotion of social interactions and re-
lationship-building in all contexts of life.
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