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Family SES and neurocognitive development
Household income (also maternal
occupation)
predict frontal gamma
(linear regression)
21-30 Hz, R2=.239, p = .002
31-45 Hz, R2=.228 p = .002
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Abstract
Socioeconomic status (SES) impacts on both structural and functional brain development in childhood, but how early its effects
can be demonstrated is unknown. In this study we measured resting baseline EEG activity in the gamma frequency range in
awake 6–9-month-olds from areas of East London with high socioeconomic deprivation. Between-subject comparisons of infants
,QIDQW%HKDYLRUDQG'HYHORSPHQW


from low- and high-income
families revealed significantly lower
frontal
gamma power in infants from low-income homes. Similar
power differences were found when comparing infants according to maternal occupation, with lower occupational status groups
yielding lower power. Infant sleep, maternal education, length of gestation, and birth weight, as well as smoke exposure and
bilingualism, did not Contents
explain these
differences.
Our at
results
show that the effects of socioeconomic disparities on brain activity
lists
available
ScienceDirect
can already be detected in early infancy, potentially pointing to very early risk for language and attention difficulties. This is the
first study to reveal region-selective differences in functional brain development associated with early infancy in low-income
families.
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Oscillatory gamma activity mediates the pathway from
socioeconomic status to language acquisition in infancy
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Even in infancy children from low-SES backgrounds differ in frontal cortex functioning and, by the start of preschool, they frequently show poor performance on executive functions including attention control. These
differences may causally mediate later difﬁculties in academic learning. Here, we present a study to assess the
feasibility of using computerized paradigms to train attention control in infants, delivered weekly over ﬁve
sessions in early intervention centres for low-SES families. Thirty-three 12-month-old infants were recruited,
of whom 23 completed the training. Our results showed the feasibility of repeat-visit cognitive training within
community settings. Training-related improvements were found, relative to active controls, on tasks assessing
visual sustained attention, saccadic reaction time, and rule learning, whereas trend improvements were found
Neurocognitive Development Lab, Faculty of Psychology,
on assessments of short-term memory. No signiﬁcant improvements were found in task switching. These results
University of Warsaw, Poland
warrant further investigation into the potential of this method for targeting ‘at-risk’ infants in community
settings.
Neurocognitive Development Lab, Faculty of Psychology, © 2015 Published by Elsevier Inc.
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Recent work suggests that differences in functional brain development are already identiﬁable in 6- to 9-month-old infants from low
socio-economic status (SES) backgrounds. Investigation of early
SES-related differences in neuro-cognitive functioning requires
the recruitment of large and diverse samples of infants, yet it is
often difﬁcult to persuade low-SES parents to come to a university
setting. One solution is to recruit infants through early intervention children’s centres (CCs). These are often located in areas of
high relative deprivation to support young children. Given the
increasing portability of eye-tracking equipment, assessment of
large clusters of infants could be undertaken in centres by suitably
trained early intervention staff. Here, we report on a study involving 174 infants and their parents, carried out in partnership with
CCs, exploring the feasibility of this approach. We report the
processes of setting up the project and participant recruitment.
We report the diversity of sample obtained on the engagement of
CC staff in training and the process of assessment itself. We report
the quality of the data obtained, and the levels of engagement of

Back to Poland (2012) - setting up
the first babylab in the country

Neurocognitive Development Lab
BabyLab UW

Occasionally Teresa sends her students for work
experience…

We all know that social interactions in
infancy are important for development
across domains, but why?
We need to investigate the mechanisms
Does coordinated behaviour of the infant and
the caregiver during interactions shape
attention skills of the infant?

Role of early eye contact in
development
• Social communication (Tronick, 1989;
Jaﬀe i in., 2001; Lavelli i Fogel, 2005; Senju
& Csibra, 2008; Csibra i Gergely, 2009,
2011; Gliga i Csibra, 2007)
• BUT alternative ways of achieving JA
(hand-eye coordination, Yu & Smith, 2013)
• Approach-related cue (e.g. Hietaten et al.,
2008)
• Aﬃliative functions (e.g. Heyes, 2015)
• Emotion regulation (np., Feldman 2007;
MacLean i in., 2014)
• Early sharing of the object of attention
between infant and parent (Reddy, 2003;
2011)
• Motivation for learning (Weiner, 2011)

CODING SCHEME: Dyadic Codes
• Mutual face to face gaze: Both the
parent and the infant are looking at the
other person’s face, involves eye contact
• Parallel attention: Parent and infant are
simultaneously looking at the same
object, person or event
• Parallel attention and action: Parent
and infant are looking at the same
object (or a group of objects), while
touching, holding, moving, manipulating
or animating it together (only at 10
months)

Rare moments of tango - dyadic attention during
infant-parent interactions
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at 5.5 mo (% observation time)
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• Infants mostly explore the
surroundings, rarely look at their
mother (~13.5% time)
• Mothers mostly look at their babies
(~ 83% time)
• Dyadic attention:
• Mutual gaze (look at each other
face-to-face) very rare and
represents very little of
interaction time
• Likewise parallel attention looking together at same object
was infrequent

• Niedzwiecka, Ramotowska i Tomalski, 2018, Child Development, 89, 2230-2244

Does mutual gaze during interactions at
5.5 months predict attention
disengagement in infants at 11 months?
Alicja Niedźwiecka

Child Development, November/December 2018, Volume 89, Number 6, Pages 2230–2244

Mutual Gaze During Early Mother–Infant Interactions Promotes Attention
Control Development
Alicja Nied!zwiecka

, Sonia Ramotowska, and Przemysław Tomalski

Faculty of Psychology, University of Warsaw

Efﬁcient attention control is fundamental for infant cognitive development, but its early precursors are not well
understood. This study investigated whether dyadic visual attention during parent–infant interactions at 5 months
of age predicts the ability to control attention at 11 months of age (N = 55). Total duration of mutual gaze (MG)
was assessed during free play at 5 months, while infant attention control was measured in a gap-and-overlap task

cannot be attributed to differences in developmental
level.
Maternal and paternal education were not
correlated with measures of attention during interaction or with OE at either time points (all ps > .1),
indicating that in our low-risk, middle-class sample,
the variation in predictors and outcome measures
was not attributable to differences in socioeconomic
status.

whether this dyadic behavior was a predictor of
individual developmental change in infant attention. Alternatively, infant attention control at the
age of 11 months may be the result of within-infant
or within-parent factors. To test this hypothesis, we

Mutual gaze at 5.5 months predicts better
attention disengagement in infants at 11.5 months

Table 4
Results of Regression Analysis for Overlap Effect at T2 and the Duration of Mutual Gaze as Predictor (Model 1)

Regression

In order to test our hypothesis that MG at T1
predicts attention control at T2, even after controlling for attention control at T1, we used a hierarchical regression (Model 1). In the ﬁrst step, we
entered the control variable: OE at T1. The model
was signiﬁcant, R2 = .074, F(1, 53) = 4.206, p = .045.
Infants with lower attention control at T1 had lower
attention control at T2, b = .271, t = !2.051,
p = .045.
In the second step, we entered the second predictor: duration of MG. It was negatively associated
with OE at T2, b = !.288, t = !2.248, p = .029, and
explained
an explained
additional 8%~ of
variance
in attention
• MG
8%
variance
in
2
control, attention
∆R = .082, disengagement
Fchange(1, 52) = 5.053,
p = .029.
after
The overall model explained nearly 16% of variance

controlling for disengagement at
5.5 months

Step 1
Constant
Overlap
effect T1

B

SE B

.251
.215

.034
.105

p

Ba CI 95%
Low., Upp.

.000
.045

.183, .319
.005, .426

.296*

7.684
2.316

.000
.025

.185, .316
.031, .439

!.288*

!2.248

.029

!.019, !.001

b

.271*

t

7.400
2.051

R2 = .074, R2adjusted = .056
Step 2
Constant
Overlap
effect T1
Mutual
gaze T1

.251
.235

.033
.102

!.010

.004

∆R2 = .082
R2 = .156, R2adjusted = .123

Note. Unstandardized (B) and standardized (b) regression coefﬁcients with standard error (SE). *p < .05.

• Niedzwiecka, Ramotowska i Tomalski, 2018, Child Development, 89, 2230-2244

Discussion
• Eye contact modulates stimulus processing of simultaneous and subsequent
stimuli (Senju & Johnson, 2009; Johnson, Senju & Tomalski, 2015)
• MG Increases approach motivation and exploration - direct gaze
modulates neural systems for approach motivation (e.g. Hietanen i in., 2008)
• MG boosts cognitive resources allocated to stimuli ?
• Eye contact increases arousal (Hietanen i in., 2016)
• Diﬀerences in arousal in typical and atypical development (Falck-Ytter i
Johansson, 2015; Kylliainen i in., 2012)
• Sharing attention boosts neural processing of objects in infants (Hoehl et
al., 2014)
• Contingent maternal responding during face-to-face interactions
increases infant motor activity and responding (Rayson i in., 2017)

Alicja Radkowska

Trajectories of dyadic attention in infant
siblings of children with ASD
•
•

No diﬀerences in mutual gaze, but what about more advanced forms of dyadic
attention that emerge before 12 months of age?

Dyadic mutuality, infant positive affect and infant attentiveness to parent at 12
months (but not at 6 months) predicted 3-year ASD outcome (Wai Wan et al., 2013)

Trajectories of parallel + action by outcome group

Estimate (SE)

*Error bar 1 SE, LMM

t

Intercept

5.08 (1.08)

4.72

Visit 14mo

-0.06 (1.42)

-0.04

Visit 24 mo

-1.34 (1.46)

-0.91

Group Sibs-ASD&EAS

-3.57 (1.78)

-2.01 (p =0.048)

Group Sibs-NoASD

0.04 (1.42)

0.03

Visit 14mo x Sibs-ASD&EAS

5.83 (2.36)

2.47 (p = 0.01)

Visit 24mo x Sibs-ASD&EAS

1.83 (2.46)

0.74

Visit 14mo x Sibs-NoASD

1.33 (1.88)

0.71

Visit 24mo x Sibs-NoASD

-0.01 (1.94)

-0.01

Triadic object play at 10 months

Kruskal-Wallis test
Sibs-ASD&EAS < LR (p = 0.03)
Sibs-ASD&EAS < Sibs-noASD (p=0.07)

No group diﬀerences in time spent
by the infant in looking at parent with
object

* Error bars 95%CI

Summary
• Early asymmetry in attention between infants and parents
• Dyadic aspects of social interactions predict specific developmental
outcomes in attention better than individual measures (two heads are better
than one?)
• Trajectories of dyadic attention (joint looking and object play) in siblings
shows early (10 m), but not late differences between siblings depending on
their clinical outcome
• Future directions:
• wearables for accelerometry during interactions
• adding other modalities (e.g. vocalisations)

In 2019 we are looking for PhD students
SAPIENS Network : Shaping the social brain
through early interactions (EU Network grant)
• Opportunities for PhD studies in 11
institutions in Europe (Cambridge,
King’s, Birkbeck-London, Uppsala,
Karolinska, Ghent, Utrecht,
Nijmegen, Rome, Cracow and
Warsaw)
• Coordinator: P. Tomalski (Warsaw)
• 15 fully-funded positions for 36
months for early researchers (<4
years of experience postgraduate)
• Strong focus on experimental and
neuroimaging methods with infants
(Eye-tracking, EEG, NIRS, also MRI)
• Longitudinal studies of infants and
children at risk for ASD, also ADHD

Participants and design
Typical development, mostly middle-class families
N = 55 (24 ♂, 31 ♀)
T1:

5 months (134-189 days)
Free play in the lab coded for visual attention
(High inter-rater-reliability: 0.86 - 0.96 (M = .91)
Eye-tracking: Gap-and-overlap task (Farroni i in, 1999)
Controlled: maternal depression, anxiety, infant
temperament

T2:

11 months (330-369 days)
Eye-tracking: Gap-and-overlap task
Controlled : standardised measures of development
- Mullen Scales of Early Learning (MSEL)

POLISH LONGITUDINAL STUDY OF INFANTS
AT FAMILIAL RISK FOR AUTISM: DESIGN
Visit 1
10 mo

Study protocol:
Eurosibs Network/
EU-AIMS Protocol
Analysis of
interactions – study
aims:
• Analysis of gaze
behavior during
interaction with
parent
• Analysis of
relationship
between dyadic
attention and
outcomes

Visit 2
14 mo

Visit 3
24 mo

Coding PCI
6 minutes of unstructured
play with toys
in
interaction with parent
Measures
VA during PCI: duration of
looking time / interaction
time (%), log transformed
Reliability
Satisfactory reliability of
coders agreement: 0.86 - 0.96 (M = .
91)

Visit 4
36 mo

Outcomes
Mullen
ECBQ
ITSP
VABS

Sample PCI total
10 months
N = 49; HR =29 ; LR = 21
HR =12♀, 17 ♂; LR = 10
♀, 11 ♂
14 months
N = 38; HR =25 ; LR = 13
HR =12♀, 13 ♂; LR = 7
♀, 6♂
24 months (ongoing)
N = 24; HR =14 ; LR = 10
HR =7♀, 7 ♂; LR = 6♀,

