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Abstract

Preterm birth is prevalent globally, with approximately 15 million babies born preterm annually. The number of surviving preterm
babies has been increasing in recent years due to advancements in medical interventions. This highlights the urgent need to
understand the long-term effects of preterm birth, especially on brain development, to minimize the potential negative impacts
and to develop effective rehabilitative strategies. Preterm birth disrupts brain development, leaves the infant exposed to envi-
ronmental stimuli that they are not ready to process, and often leads to brain damage. Two crucial stages of structural and func-
tional brain development are thought to be significantly disrupted due to preterm birth: myelination and synaptic pruning. As a
result, preterm birth often coexists with neurodevelopmental disorders affecting motor and cognitive, perceptual systems. The
impairments in visual abilities, especially in perceptual domain, are of particular interest, as these issues often go unnoticed and
negatively impact academic performance. Notably, these effects can be observed even in the absence of significant brain dam-
age and frequently persist into adulthood. Therefore, this review aims to emphasize the urgent need to address this critical pub-
lic health concern by comprehensively characterizing the effects of preterm birth on visual functioning and investigating the
underlying neural mechanisms. Two hypotheses have been proposed in the literature to explain the neural basis of visual deficits
associated with preterm birth. The first posits that preterm birth mainly disrupts the functioning of the dorsal visual pathway,
resulting in poorer performance on visuospatial tasks. The second hypothesis suggests that compensatory mechanisms may be
involved, where non-visual brain areas compensate for impairments in visual information processing by eliciting higher activa-
tions than usual. In this review, inspired by findings from the recent literature on impaired visuospatial processing abilities in early
brain-based visual impairments, we propose an alternative hypothesis that preterm birth may be associated with global visual
impairment, likely resulting from impaired top-down information processing.
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long-term effects of preterm birth on individuals to min-
imize the potential negative impacts and develop effec-

Preterm birth is widespread around the world.
Approximately 15 million babies, which is 11% of all
babies born alive, are born preterm (before the 37th
week of the standard 40-week gestation period) each
year. About 15% of these babies are born extremely
preterm (before 32 weeks).!! The survival rate of
preterm babies has significantly increased in recent years
due to the advancements in medical intervention.”
Therefore, there is an urgent need to understand the

tive rehabilitative strategies.

A common consequence of preterm birth is brain
damage, with its severity varying based on both the tim-
ing and underlying cause. Typically, the conditions that
lead to preterm birth or complications during delivery
contribute to brain damage. However, even if no visible
brain damage occurs during preterm birth, brain devel-
opment can still be significantly disrupted due to the
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removal of the infant from an ideal environment for
growth and protection, and premature exposure to envi-
ronmental stimuli and stressors they are not yet
equipped to handle.®* Such disruptions or damage dur-
ing this critical developmental period can lead to lasting
cognitive and motor impairments.

This review article explores the effects of preterm
birth on brain structure and function. The first section
examines how leaving the womb and exposure to envi-
ronmental stimuli before the brain is fully prepared can
impact structural and functional brain development. The
second section summarizes current knowledge on the
motor and cognitive deficits associated with preterm
birth. Following sections focus on the impact of preterm
birth on perception, with a particular emphasis on visual
perception and visual information processing in the
brain.

Impaired visuoperceptual abilities in individuals born
preterm suggest that the effects of preterm birth extend
beyond obvious motor or cognitive impairments. Even
adults born preterm, without evident brain damage or
complications, may face perceptual visual challenges.
This issue warrants attention for two key reasons. First,
it highlights that preterm birth is not solely associated
with developmental delays but can have long-lasting per-
ceptual effects into adulthood. Second, in the absence of
other noticeable complications, these perceptual difficul-
ties often go unrecognized, despite their significant
impact on individuals’ abilities, particularly in academic
performance. Therefore, understanding how preterm
birth affects brain function is crucial for addressing these
challenges and developing effective rehabilitative strate-
gies. With this motivation, this article emphasizes find-
ings from studies examining the impact of preterm birth
on visuoperceptual abilities, focusing on complications
in visual information processing rather than ocular
issues.

Two hypotheses have been proposed in the literature
to explain the neural basis of visual deficits associated
with preterm birth. One emphasizes the role of dorsal
pathway dysfunction, while the other highlights com-
pensatory mechanisms. In the final section, inspired by
research on early brain-based visual impairments, we
propose an alternative hypothesis regarding the effect of
preterm birth on visual information processing.
Specifically, we suggest that preterm birth may be asso-
ciated with a global impairment in top-down visual
information processing, rather than an isolated dysfunc-
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tion of the dorsal pathway. To date, existing hypotheses
lack strong behavioral and neural evidence. Additionally,
no studies have yet explored the concept of global visual
impairment in preterm individuals. Therefore, the
behavioral and neural correlates of preterm birth on
visual perception require further investigation.

The Effect of Preterm Birth on Structural
and Functional Brain Development

Healthy fetal brain maturation is completed by several
complex processes that unfold in overlapping times, such
as proliferation, neuronal migration, and differentiation.
Preterm birth may disrupt any one of these processes
and cause damage at both structural and functional lev-
els, resulting in neurodevelopmental disorders."!

T'wo crucial stages of brain development are thought
to be significantly disrupted as a result of preterm birth.
The first is myelination, a process in which the myelin
membrane wraps around the axons of neurons, speeding
up communication between neurons. Myelination
begins around the 13th week of pregnancy and continues
after birth into adulthood.*® This process and the
resulting changes in white matter are critical for numer-
ous brain functions, including information processing
and learning.

White matter damage is a common outcome in indi-
viduals born preterm and is often associated with disrup-
tions in the myelination process.”” At 11 years old,
preterm children show persistent white matter distur-
bances and smaller brain size.®! More subtle forms of
white matter damage, such as punctate white matter
lesions and diffuse white matter abnormalities are
observed more frequently in the preterm population
compared to severe forms of brain injuries like periven-
tricular leukomalacia; and pose a neurodevelopmental
threat to the infant.”” Specifically, diffused white matter
abnormalities are a predictor of poor motor develop-
ment and are associated with diminished brain network
efficiency; while punctate white matter lesions are pre-
dictive of neurodevelopmental deficits such as motor and
cognitive delays."""! Abnormalities and reduction in
white matter volume are observed even in low-risk
preterm groups without a clinical white matter impair-
ment, and this reduction is correlated with poorer per-
formance in processing speed.!"¥

The second mechanism that might be affected by
preterm birth is synaptic pruning, which begins in the
second half of pregnancy and typically continues after
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birth. During brain development, neurons form connec-
tions known as synapses, and this process is crucial for
shaping functional neural circuits. In the early stages of
brain development, neurons make as many synaptic con-
nections as possible, but not all are necessary. Synaptic
pruning is the process of removing extra, unused con-
nections, thereby organizing brain regions so that only
essential synapses remain. The removal of unused con-
nections optimizes brain connectivity by reallocating
resources to the more frequently used connections, mak-
ing them stronger and more stable. This process is
essential for healthy brain development.!'*¢!

A recent study utilizing connectomic analysis found
that preterm infants exhibit different brain network con-
nectivity compared to full-term infants. In particular,
reduced connectivity strength, and impaired global effi-
ciency have been reported.""”! Additionally, cortical thin-
ning with age, a process driven by synaptic pruning, has
been found to be deficient in preterm children."® The
negative impact of preterm birth on myelination and
synaptic pruning persists into adulthood. This suggests
that preterm birth not only delays brain development but
also causes permanent structural damage.l""*?!
Consistently, preterm birth has been linked to lifelong
neurodevelopmental disorders."! Moreover, a recent
study exploring resting neural activity in the visual cor-
tex of healthy preterm infants revealed an accelerated
functional maturation of the sensory visual cortex.*?) As
the authors discussed, this finding may pose a risk to
healthy cortical maturation. The earlier maturation of
sensory areas, compared to executive functioning and
association areas such as the frontal brain areas, could
disrupt the typical sequence of functional maturation,

potentially leading to life-long changes in brain function.

Motor and Cognitive Deficits Associated
with Preterm Birth

In a study that monitored more than 4000 babies born
between 22 and 24 weeks, 43% of surviving infants were
reported to have a neurodevelopmental deficit.”!
Neurodevelopmental damage in preterm infants often
affects the motor system. For example, preterm birth is
the most common known cause of cerebral palsy.!"! Mild
motor dysfunction and lack of coordination are also
highly prevalent in this population. As these infants
grow into childhood and adulthood, they often exhibit
motor deficits characterized as developmental coordina-
tion disorders including problems with balance, coordi-

nation, gross and fine motor control, and visual-motor
integration.*’!

Previous studies have reported that preterm birth is
also associated with cognitive difficulties.”* Both
preterm and extremely preterm children show lower
performance in cognitive skills such as perception, atten-
tion, memory, and information processing speed com-
pared to their term peers."**l Some studies have also
reported lower I1Q levels in preterm children compared
to their term peers.”’! Additionally, children born
preterm are more likely to have neurodevelopmental dis-
orders such as attention deficit hyperactivity disorder
(ADHD), and autism than their peers born at term. %%’
Moreover, as gestational age decreases, a linear decline

is observed in IQ scores and the risk of ADHD increas-
(30,31]
es.

Consistent with the persistent structural changes
mentioned earlier, studies with preterm adolescents and
adults indicate that cognitive deficits and neurobehav-
ioral problems observed in childhood persist into adult-
hood as well, and lower gestational age is associated with
poorer academic and cognitive performance.’*?’
However, these results primarily reflect the impact of
extreme preterm birth on cognitive functions, as cogni-
tive outcomes for late preterm births (i.e., between 32
and 37 weeks) are rarely studied. Limited research com-
paring individuals born extremely and late preterm sug-
gests that cognitive deficits associated with preterm birth
persist into adulthood primarily in extremely preterm
individuals or those with very low birth weight, while
late preterm adults tend to catch up to their peers.k’
However, others argue that while the detrimental eftects
of preterm birth on cognitive tasks are less pronounced
in late preterm individuals, they still perform significant-
ly worse compared to their term-born peers and are
more likely to face academic challenges.”’~ " Despite
these findings, late preterm infants typically do not
receive specialized healthcare, as they are considered
low-risk, resulting in very limited studies involving this
group.™”! Given that late preterm births constitute a sub-
stantial portion of the preterm population, greater atten-
tion should be directed toward this group.

Perceptual Deficits Associated with
Preterm Birth

Preterm birth is associated with various deficits in the
perceptual domain, and preterm children are at higher
risk for sensory processing disorder.*"! Deficits in the
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auditory domain include hearing disabilities, language
and speech delays, and atypical speech sound discrimina-
tion patterns compared to full-term peers.*** Also,
unlike their term peers, preterm infants show no indica-
tion of maternal voice recognition.* Temporal audito-
ry processing is also affected, as preterm children
demonstrate reduced performance in temporal ordering
and resolution tasks, as well as atypical neural signaling
during these activities.*™ Furthermore, while full-term
infants exhibit significantly greater neural responses to
forward speech compared to backward speech, preterm
infants show no such difference, indicating a deficit in

speech discrimination.*!

Preterm birth is also a risk factor for somatosensory
deficits. Preterm infants show heightened tactile sensi-
tivity and a lower threshold for cutaneous withdrawal
reflex, suggesting an immature inhibitory system.**I

Multisensory processing is affected by preterm birth
as well. Sensory integration problems such as motor
coordination and visual-motor integration difficulties
are frequently observed in preterm children.*~" A neu-
roimaging study investigating the development of multi-
sensory process with auditory, somatosensory, and com-
bined auditory-somatosensory multisensory stimuli
showed atypical patterns of event-related potential
(ERP) topographies for multisensory and summed
unisensory processes in preterm infants.”” Another
study, using a simple detection task with auditory, visual,
and simultaneous auditory-visual stimuli, reported slow-
er and more variable responses in general regardless of
the sensory modality, and altered multisensory processes
in school-age preterm children compared to full-term
peers. This result indicates the long-lasting effects of
pre-term birth on various sensory and multisensory pro-
cesses.”

Despite the limited studies in other sensory modali-
ties, vision and visual perception performance accompa-
nying preterm birth has been extensively studied.
Challenges in visual perception have been reported to be
among the most common neuropsychological deficits in
this group.’**! Preterm infants are at a higher risk of
developing various visual ocular impairments, such as
retinopathy of prematurity (retinal damage), nearsight-
edness or farsightedness due to light refraction defects,
strabismus, abnormal ocular motility, nystagmus,
decreased contrast sensitivity, visual acuity and visual
fields compared to full-term infants.P***” In addition to
these ocular issues, they often perform poorly on visu-
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ospatial tasks, suggesting brain-related complications.?®

Consistent with this, preterm birth is one of the most
common causes of cerebral visual impairment,”” a brain-
based perceptual impairment that primarily occurs due
to perinatal neurological damage and significantly aftects
0-61 However, even individuals born
preterm without any neurodevelopmental deficit or
brain damage have been reported to experience visual
problems.”! Therefore, in this review article, we aim to
highlight difficulties in visual perception caused by
brain-related issues, as opposed to ophthalmological
problems associated with preterm birth because while
ophthalmological problems are well-documented in the
literature and relatively easier to detect (see Robitaille?”
for a comprehensive review of ophthalmological issues
linked to preterm birth), brain-related perceptual diffi-
culties are often overlooked and go unrecognized.

visual abilities.”

In a psychophysical experiment, MacKay et al.l’
measured motion coherence thresholds in preterm chil-
dren between the ages of 5 to 8 years old, to assess their
local and global motion perception. In this experiment,
participants were shown a group of dots, some moving in
the same direction and some moving in different direc-
tions completely randomly, and were asked to report the
direction in which the dots moved. This task measures
the proportion of dots that need to move in the same
direction for participants to perceive a global motion.
This study showed that the preterm group had a higher
motion coherence threshold, meaning that they needed
more dots to move in the same direction to perceive
global motion. According to the results, 41% of preterm
children performed significantly worse on a local or
global motion detection task compared to their term
peers, and performance was particularly affected when
global motion tasks were used. These results were sup-
ported by subsequent studies.”*® Similarly, Jakobson et
al.l’ showed that 49% of preterm children failed the
motion-defined form recognition test. Sensitivity to bio-
logical motion is also impaired in extremely preterm
children.”® In addition to poor performance in different
types of motion perception, impairments in visuospatial
working memory, depth perception, and visual attention
have also been reported in this group.[7!
controlling for the effect of low I1Q and ocular impair-
ments, preterm children perform worse on visuospatial
tasks than their term peers.” Additionally, studies have
found that preterm infants demonstrated reduced abili-

ties in recognizing faces and did not show a preference
75,76]

Even after

for intact faces over distorted ones.!
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Performance on a limited number of visual tasks has
been reported to be comparable between preterm and
term groups. For instance, behavioral studies with
preterm infants have reported no impairment in shape
perception, in contrast to motion perception,”” or that
the degree of impairment in shape perception is signifi-
cantly less severe than that in motion perception./””
Similarly, preterm children performed poorly on motion
and form coherence tests; however, the deficit in form
perception disappeared after controlling for IQ and visu-
al acuity.” Furthermore, studies investigating visual dis-
crimination, visual closure, and visual working memory
have reported similar performance between preterm and

term groups.’*”*)

It should also be noted that the literature presents
mixed findings regarding performance on various visual
tasks. For instance, one study found no significant differ-
ences in form constancy, visual closure, or figure-ground
discrimination performance between 5-year-old preterm
children and their term-born peers.® However, another
study indicated that preterm children perform signifi-
cantly worse on figure-ground discrimination tasks, and
lower birth weight is associated with poorer results in
form constancy, visual closure, and figure-ground dis-
crimination.™ Furthermore, contrary to numerous stud-
ies mentioned above, one study reported comparable
results in ophthalmological and visual cognitive perfor-
mance including visual acuity, colour vision, stereopsis,
stereoacuity, visual fields, ocular motility, motor fusion,
visual-motor, and visual-spatial skills and pattern-rever-
sal visual evoked potentials between preterm children
without major neuromotor impairment and their full-
term peers.™ The discrepancy between the findings may
be related to the heterogeneity of the preterm group in
terms of the timing and cause, and accompanying motor
and cognitive conditions.

In addition to lifelong, permanent impairments in
brain structure (as discussed in the section “the effect of
preterm birth on brain development”), cognitive perfor-
mance, and motor functioning, adults born preterm have
also been shown to perform worse on various visual
tasks.?% Importantly, structural brain damage is not
always necessary for these perceptual impairments to
manifest. Visual deficits are often observed in preterm
individuals who display no obvious structural brain dam-
age detectable through standard brain imaging,®*? sug-
gesting the presence of lasting functional impairments in
the brain. Therefore, to gain a deeper understanding of

poor behavioral performance, it is crucial to investigate
how preterm birth affects the brain’s information-pro-
cessing mechanisms.

Effect of Preterm Birth on Visual
Information Processing

There is limited information on how preterm birth
affects visual information processing. Two explanations
have been proposed in the literature so far to account for
how visual information processing might be affected by
preterm birth. Some researchers suggest that preterm
birth may exclusively impair information processing
along the dorsal pathway. In the classical two-stream
organization of visual information processing,®”*! spa-
tial features of visual information such as location, direc-
tion, and motion are processed in the dorsal pathway,
while stimulus-related features like color, shape, and size
are processed in the ventral pathway. Previous studies
have shown that the dorsal pathway is more vulnerable to
damage than the ventral pathway due to physiological
reasons during brain development.*”” As a result, it has
been suggested that brain damage in the early stages of
life more frequently affects the dorsal pathway. This
view is supported by clinical reports indicating that tasks
associated with the dorsal pathway are more commonly
impaired in individuals with brain damage. Consistently,
visual impairments in preterm individuals are also often
linked to dysfunctions in the dorsal pathway, suggesting
that preterm birth may lead to dorsal stream dysfunc-
tion. Furthermore, studies showing comparable shape

87778 in contrast to motion per-

and form perception,
ception, support the view that preterm birth leads to a
specific deficit in the dorsal stream. Consistently, a meta-
analysis® has shown that while preterm individuals
exhibit poorer visuospatial perceptual abilities, their per-
formance on visual closure tasks is comparable to that of
term groups. However, despite behavioral evidence sup-

porting this hypothesis, neural evidence remains lacking.

Another line of research suggests the existence of
compensatory neural mechanisms, where activations in
both visual and non-visual brain areas may compensate
for impairments in visual processing regions in preterm
individuals. In one of the few functional brain imaging
studies on visual processing in preterm children,
researchers first tested nonverbal skills at age five on
preterm children without visual or other neurodevelop-
mental impairments using standard intelligence tests for
preschool children. At age twelve, the same children’s
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brain activity was assessed using functional magnetic res-
onance imaging (fMRI) during visual discrimination and
visual closure tasks from the Motor-Free Visual
Perception Test.” Five-year-old preterm children per-
formed significantly worse than their term peers on non-
verbal intelligence tests. However, while no differences
in visual performance were observed between the two
groups at age twelve (notably, visual functions were not
assessed at age five), preterm children who outperformed
their preterm peers at age five on nonverbal intelligence
tests demonstrated stronger neural activation in various
regions of the posterior cortex, a critical area for visual
tasks and cognitive functions. Also, there was no such
association in the control group.”” The same research
group found similar results in a study involving adoles-
cents on visual closure, deviating figure and figure-
ground discrimination tasks. Their results demonstrated
an increased neural activity in brain regions not directly
associated with visual tasks (e.g., frontal, anterior cingu-
late, temporal, and posterior medial parietal/cingulate
cortices, as well as parts of the cerebellum, thalamus, and
caudate nucleus) in the extremely preterm group.™ In
the first study, the visual tasks primarily required ventral
stream processing, yet increased activity was observed in
the dorsal stream areas.”” In the second study, increased
neural activity was mainly observed in non-visual
areas.® Therefore, the researchers suggested that the
similar perceptual performance between preterm and
full-term groups, alongside increased neural activity in
either non-critical visual areas for the executed visual
task or non-visual regions, may indicate a compensatory
mechanism in the preterm group.

The compensation hypothesis has been explored by
other studies. For example, Narberhaus et al.” found
that while behavioral performance in a visuo-spatial
memory task was similar, a distinct neural network
emerged in the very preterm group during visuo-percep-
tual learning processing. Specifically, during encoding,
increased fMRI signals were observed in the occipital
and parietal cortex, along with certain subcortical
regions, while the frontal cortex showed decreased sig-
nal. During recognition, very preterm adults exhibited
increased signals in the right cerebellum and bilateral
anterior cingulate gyrus. These findings were interpret-
ed as evidence of neural compensation. In support of
these findings, other studies also demonstrated altered
fMRI activity in multiple brain regions, including the
frontal and parietal cortices, in very preterm groups
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compared to their term peers during visual memory or
learning tasks involving encoding and recognition.”"*
In another study on visuospatial working memory in very
preterm and term children, researchers found that
younger and low-performing preterm children exhibited
an atypical working memory network, particularly with-
in the frontal brain areas. In contrast, older and high-
performing preterm children displayed a typical neural
network, similar to that of controls, again, suggesting a
compensatory mechanism."”!

A New Proposal for the Effect of Preterm
Birth on Visual Information Processing

So far, two hypotheses have been proposed in the litera-
ture regarding the neural basis of visual problems associ-
ated with preterm birth. The first hypothesis suggests
that preterm birth disrupts information processing in the
dorsal pathway, leading to impaired behavioral perfor-
mance on tasks linked to this pathway. The second
hypothesis posits that, in cases where visual performance
is unaffected, regions of the brain not directly involved
in visual information processing may take over during
visual tasks, serving as a compensatory mechanism for
the damage caused by preterm birth.

A recent functional brain imaging study on patients
with cerebral visual impairment suggested that increased
activation in visual areas that are not directly related to
task demands may be linked to difficulty in suppressing
irrelevant visual information, rather than serving as a
compensatory mechanism. This finding points to a more
global impairment in the visual system, specifically in
top-down information processing, through which limit-
ed neuronal resources are allocated based on task
demands or the observer’s expectations and goals.*
Furthermore, before this discovery, the prevailing view
in the literature was that cerebral visual impairment was
primarily associated with dorsal pathway dysfunction
based on the behavioral results and clinical reports.

Although the visual problems associated with preterm
birth are not as severe as those seen in cerebral visual
impairment, the underlying causes and consequences of
both conditions are quite similar. In fact, for a consider-
able number of individuals with cerebral visual impair-
ment, preterm birth is the primary factor in the medical
history related to impaired vision./”! Therefore, underly-
ing neural mechanisms may be similar in both condi-
tions. If this is the case, increased neural activity in either
visual areas that are not directly related to task demands
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or non-visual brain areas may not be directly related to
compensatory neural mechanisms, and preterm birth
may not cause only dorsal pathway dysfunction, but a
global impairment in the top-down visual information
processing as in the case of cerebral visual impairment.
This impairment may hinder the system’s ability to
effectively prioritize relevant visual information while
suppressing the irrelevant information, due to an ineffi-
cient allocation of limited neural resources. Supporting
this view, a recent behavioral study reported that
preterm children had more difficulty than full-term chil-
dren in suppressing distractors in a visual search task
especially when visual distractors were increased.”
Additionally, Morcom and Henson"””! investigated com-
pensatory mechanisms through increased frontal activity
in healthy aging. They suggested that the increased pre-
frontal activity is associated with reduced efficiency or
specificity rather than compensation. Considering the
altered neural networks, particularly in the frontal areas,
observed in the very preterm group in the studies men-

tioned in the previous section,” ¥

the compensation
hypothesis alone may not fully explain the changes in
brain functioning in this group, and altered neural activ-
ity in frontal brain regions may be associated with

impairments in top-down processing.

Concluding Remarks

Preterm birth is a neurodevelopmental risk factor with
lasting negative effects into adulthood. Disruption of nor-
mal brain development due to preterm birth can result in
varying degrees of brain damage.”'"*”! Even without sig-
nificant brain damage, preterm birth is linked to a range
of persistent developmental disorders. Behavioral studies
have identified notable differences in motor, cognitive,
and visual-perceptual functions, though the neural basis
for these differences remains unclear. Beyond current
hypotheses on potential neural mechanisms affecting
visual perception, this review proposes that a global
impairment in top-down information processing may
underlie the visual processing deficits associated with
preterm birth. Comprehensive behavioral and neu-
roimaging studies are needed to investigate these poten-
tial mechanisms.

In this review, we aim to highlight the potential neu-
ral mechanisms affected by preterm birth, including the
two already identified in the preterm literature, as well as
recent findings on early brain-based visual impairments
in cerebral visual impairment, to emphasize the need for

further research. Understanding the visual perception
deficits associated with preterm birth, along with their
underlying neural mechanisms, is crucial, as these
deficits are also linked to impaired academic perfor-
mance, including challenges in math and reading.®™
Identifying both the behavioral and neural effects of
preterm birth could enable early intervention through
targeted neuropsychological rehabilitation or occupa-
tional therapy for preterm children. As Lind et al.’””
pointed out that while programs exist to support the cog-
nitive and motor development of preterm infants, no
programs specifically aim to improve their visual abili-
ties. To bridge this gap, it is critical to investigate
preterm birth-related visual impairments and their neu-
ral underpinnings. In particular, long-term studies on
healthy adults born preterm, without known neurodevel-
opmental disorders or brain pathology, are necessary.
Focusing on this population would help distinguish the
effects of preterm birth on information processing
mechanisms from those caused by brain damage or other
complications, providing a clearer understanding of the
behavioral and neural challenges linked specifically to
preterm birth.
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