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INTRODUCTION

RESULTS

While there is a well described behavioral phenotype and characterization of typical
strengths and weaknesses described in children with Down syndrome (DS), the
neurobiology underlying challenges in cognitive and communication is unclear.
Electroencephalography (EEG) is a non-invasive measure of brain activity that can be
used to identify neural patterns associated with developmental functioning.
Identifying reliable brain-based biomarkers, reflective of underlying neurobiology, is
needed for use in clinical trials and for improving our understanding of developmental
challenges in DS.

(1) Characterizing power spectra: DS participants exhibited increased aperiodic power from 10-55Hz (p <0.05 ). No significant diﬀerences
in periodic power spectra were observed, but sample size is small. DS participants tended to have lower aperiodic slope and higher oﬀset.

Participants: DS participants were enrolled as part of a behavioral intervention study
and EEGs were collected at the first visit, prior to initiation of behavioral intervention.
Age-TD and Cog-TD comparison groups were drawn from co-occurring studies in the
lab with the same EEG measure.
Number
Age (mo) Mean±SD

DS

Cog-TD

Age-TD

10

10

10

41.4±5.8

19.6±5.9

43.3±7.7

MSEL
Verbal Quotient

46.7±16.2

103.4±16.9

NA

Nonverbal Quotient

52.0±10.7

114.8±17.0 114.6±15.0

Behavioral Measure: For DS and Cog-TD groups, the Mullen Scales of Early Learning
(MSEL) was administered to evaluate expressive and receptive language development,
as well as visual reception and fine motor skills. Verbal and nonverbal quotients were
calculated.
EEG Measure: Baseline EEG was collected for 5 minutes. Children sat on their
caregiver’s lap or in a high-chair while watching a video of abstract moving shapes.
EEG was successfully collected in 10/12 children with DS enrolled in the study.
EEG Analysis: EEG data were filtered and artifact removed using the BEAPP(1)/
HAPPE(2) pipeline developed in our lab. Power was calculated using a multitaper
spectral analysis and then further parametrized into aperiodic and periodic
components using FOOOF(3).
Statistical Analyses: Power spectra (including aperiodic and periodic components)
were compared using non-parametric cluster-based permutation testing. Associations
between EEG measures and language and behavioral measures were evaluated using
Pearson Correlation and linear regression with age as a covariate.
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(2) Brain-based biomarkers of verbal and nonverbal development: In DS children, the slope of the aperiodic curve was
negatively associated with the MSEL verbal quotient, but not non-verbal quotient, after adjusting for age.
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•

To identify brain-based biomarkers of verbal and nonverbal development in DS.
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•

To characterize baseline EEG power spectra in DS children compared to a sex and
cognitively matched typical developing (Cog-TD) group and a similar aged typical
developing group (Age-TD).
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Diﬀerences in EEG power spectra were observed
between DS and Age-matched and Cognitive-matched
groups.
DS participants tended to have decreased aperiodic
slope to typically developing participants.
However, decreased aperiodic slope within the DS
group was associated with better developmental
language abilities.

FUTURE DIRECTIONS
Aperiodic Slope
Adjusted
p = 0.59

R2

= 0.001;

Adjusted
p = 0.002

R2

Aperiodic Slope
= 0.72;

Adjusted
p = 0.51

R2

= 0.26;

Adjusted
p = 0.14

R2

= 0.10;
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•
•

Next, we will compare these baseline data to postbehavioral intervention (JASPER - Joint Attention Symbolic
Play and Engagement Regulation).
Compare EEG baseline data across multiple
neurodevelopmental disorders (eg. FXS, TSC)
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