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Infants’ Perception and Understanding of the Social World:

A Neuroscience Perspective
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Chiara Bulgarelli (Department of Medical Physics and Bioengineering,
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Laura Pirazzoli (Division of Developmental Medicine,
Boston Children’s Hospital )
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Yoko Hakuno (Keio University)

The COVID-19 pandemic is having a significant impact on physical social interactions, and as a result,
face-to-face interactions are now replaced by virtual communication. Given that social input from the
environment during infancy plays an essential role for typical development, there is a pressing need to
understand how infants perceive and interpret the social world around them. Although it is known that infants
are equipped with biases to preferentially orient to ostensive social signals (e.g., faces with direct gaze, infant-
directed speech, social touch, and interactive contingency), the contribution of cognitive, psychosocial, and
environmental factors to the development of brain mechanisms underlying the processing of such social
information still remain unclear. The increasing body of neuroimaging research has provided valuable
insights into the early development of brain processes that underpin social perception; we are beginning to
understand how the social brain develops and becomes functional in early infancy. In particular, functional
near-infrared spectroscopy (fNIRS), which can measure spatially localized brain response while having the
advantage of being a non-invasive, portable, relatively low-cost, and less sensitive to motion artifacts,
provided a new avenue for measuring brain activity in more challenging populations and in more naturalistic
settings. This symposium will bring together a series of cutting-edge fNIRS studies that address the question
of how a variety of factors impact the development of social perceptual abilities by providing novel insights

into social brain function during the first year of life.
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AR RRTRALE 1
Infants’ brain responses to social contingency during real-life interactions: An fNIRS study
Yoko Hakuno (Keio University)

Live social stimuli are an important aspect of human perception, but it remains poorly understood if brain
processing of live interactive social stimuli differs substantially from processing of non-interactive social
stimuli. Our previous study revealed that 6- to 8-month-old infants showed increased activation in the right
temporoparietal junction (TPJ) region in response to contingent smiles of a social partner (Hakuno et al.,
2020). In this talk, I will present a study in which we examined 6-month-old infants’ brain activity in response
to social and non-social contingency during real-life interactions across the frontal and temporal regions
using functional near infrared spectroscopy (fNIRS). During the social-positive condition, the experimenter
responded contingently to the infant’s behavior by smiling immediately after the infant looked at her face.
During the non-social condition, the light-emitting device, which was on the experimenter’s head, emitted
visible light contingently when the infant looked at her face with no temporal delays. Infants’ brain activation
during the social-positive and non-social conditions were compared with those within the baseline where the
experimenter behaved in the same manner except that the responses to the infant’s behavior were delayed by
3 s. The results indicated an early involvement of the TPJ region in processing interactive contingency during
naturalistic social interactions. Since the TPJ is known to form the mentalizing network in human adults,
sensitivity to contingent stimuli within the brain region during infancy presumably associated with the
development of social perception. Infant’s ability to detect contingency and related brain function will be

discussed.

sarAE Bt 2
Using fNIRS to study the impact of early adversity infant social perception:

The Brain Imaging for Global Health project in The Gambia.
Chiara Bulgarelli (University College London)

Early adversity affects infants who grow in low- and middle- income countries (LMICs). The first two
years of life are fundamental for the development of social skills, and neuroimaging studies in LMICs can
help define early markers of atypical development. Iron deficiency anaemia (IDA) is common among infants
and young children in LMICs. As iron is necessary for myelination, IDA has been linked to sub-optimal
cognitive and socioemotional development, and to impact both structural and functional connectivity. The
Brain Imaging for Global Health (BRIGHT) Project is delivering longitudinal measures of brain and
cognitive development from birth to 24 months in Gambian and UK infants. In this talk, I will present two
studies in which we used functional near-infrared spectroscopy (fNIRS) with Gambian infants (N = 204) to
define developmental changes in social perception over the first two years of life.

In the first study, brain activation was recorded while infants attended social and non-social videos and

sounds. Infants’ response to the auditory social stimuli increased with age with a peak at 8 months, and further
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age related changes during toddlerhood. Infants’ response to the silent social stimuli became more localised
with age. Future analysis will explore differences in processing social stimuli at the individual level, relating
these findings to measures of cognitive and language development and early maternal social responsiveness
acquired in the context of the BRIGHT project.

In the second study, I will present functional connectivity changes during the first months of life in
Gambian infants. Preliminary results suggest a trend of increasing connectivity between regions across
hemispheres, which is consistent with previous studies with typically developing infants. Future analysis will
relate these data to infant iron status.

These findings will advance our understanding of the impact of risk factors on brain development in LMICs,

playing a crucial role in targeting future interventions.

AERAfRHEE 3

The neural responses to bodies and faces in motion in infants’ brain investigated by fNIRS

Megumi Kobayashi (Aichi Developmental Disability Center)

Previous functional neuroimaging studies imply a crucial role of the superior temporal regions (e.g.,
superior temporal sulcus: STS) for processing of dynamic faces and bodies. However, little is known about
the cortical processing of moving faces and bodies in infancy. The current study used functional near-infrared
spectroscopy (fNIRS) to investigate cortical hemodynamic responses to dynamic faces (videos of
approaching people with blurred bodies) and dynamic bodies (videos of approaching people with blurred
faces). We also examined the body-inversion effect in 5- to 8-month-old infants using hemodynamic
responses as a measure. We found significant brain activity for the dynamic faces and bodies in the superior
area of bilateral temporal cortices in both 5- to 6-month-old and 7- to 8-month-old infants. The hemodynamic
responses to dynamic faces occurred across a broader area of cortex in 7- to 8-month-olds than in 5- to 6-
month-olds, but we did not find a developmental change for dynamic bodies. There was no significant
activation when the stimuli were presented upside down, indicating that these activation patterns did not
result from the low-level visual properties of dynamic faces and bodies. Additionally, we found that the
superior temporal regions showed a body inversion effect in infants aged over 5 months: the upright body-
only stimuli induced stronger activation compared to the inverted stimuli. This is the first study showing the

importance of the superior temporal cortices in processing of dynamic faces and bodies in early infancy.

sEeAfRftE 4

Using fNIRS to assess social cognition in urban Bangladeshi infants and toddlers

Laura Pirazzoli'2, Eileen Sullivan'?, Wanze Xie!, John Richards®, Charles Nelson'-
Labs of Cognitive Neuroscience, Division of Developmental Medicine, Boston

Children’s Hospital, 2Harvard Medical School, *University of South Carolina

Social processing is a fundamental skill for children to master in order to interact with the social world and
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its development is closely intertwined with the development of other cognitive skills such as attention and
language. A recent work has shed light on the vast impact that poverty has on socioemotional development
(McCoy et al., 2016), however the mechanisms underlying this association remain to be explained. The
current work aims to 1) investigate cortical responses to social stimuli in young children raised in poverty
and 2) explore the relationship between different risk factors associated with poverty and this neural measure.
Two cohorts (N=200) of children living in an urban slum in Dhaka, Bangladesh took part in this study at
three time points: 6 and 24 months (longitudinal; Cohort 1) and 36 months (Cohort 2). To assess social
information processing we used functional Near InfraRed Spectroscopy (fNIRS) to measure responses to
images of social and non-social stimuli over the inferior temporal cortex. The same task was used in all age
groups. Psychosocial risk factors were assessed using the Childhood Psychosocial Adversity Scale (Berens
etal.,2019), a tool developed in Bangladesh which measures different forms of adversity: child maltreatment,
caregiver mental health, family conflict, domestic violence, and household/community psychosocial risk.
The differential impact of these forms of adversity on social information processing was explored and

findings and their implications will be discussed during this talk.
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