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Title: Stability in EEG data quality and Bayley-4 cognitive scores across 6 and 12 month olds at higher likelihood of autism spectrum disorder
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Introduction: Autism spectrum disorder (ASD) is characterized by core social communication and behavioral deficits that emerge after the first year of life. The Infant Brain Imaging Study (IBIS) was established to relate examine structural and functional brain differences in to behavioral outcomes in childreninfants at a higher likelihood of developing ASD (HL; denoted by the presence of an older diagnosed sibling). We recently published a manuscript detailing the addition of electroencephalography (EEG) to this MRI and behavioral based study (Dickinson et al., 2024). Protocol feasibility metrics demonstrated that 72.5% of all infants successfully completed the entire protocol at 6 and 12 months. Data quality remained high with 77.6% and 81.5% of resting state data retained after artifact removal across 6 and 12-month infants, respectively. In the following abstract, we investigated the relationship between cognitive abilities, as assessed by the Bayley Scales of Infant and Toddler Development (Bayley-4) and EEG data quality at 6 and 12 months of age. 	Comment by Jeste, Shafali: Association is not the same as prediction. 	Comment by Jeste, Shafali: In your background you need a lead up to your objectives: Maybe state that what was not explored in the first paper is whether qualities of the infant related to quality of data. 
Method: Developmental domains were measured through the Bayley-4 in 28 HL infants that had an EEG and Bayley-4 conducted at 6- and 12-month timepoints. Percentile rank on the cognitive domain of the Bayley-4 was extracted. A regression analysis was also analyzedwas performed to investigate whether to predict whether cognitive scores at 6-months of age predicted Bayley-4 cognitive scores at 12-months of age. Multivariate regression was also conducted to determine whether 6-month EEG data quality, measured by percentage of retainable seconds and EEG channels in cleaned resting state data, was predictive of retainable EEG time and channels at 12-months. 	Comment by Jeste, Shafali: Again, what is the exact DV? Need to be more precise in your language. 
Results: Bayley-4 cognitive scores at 6-months of age were not predictive of Bayley-4 cognitive scores at the 12-month timepoint (Table 1). This was confirmed by calculating the Pearson Correlation Coefficient between these variables (r=0.08). Additionally, retainable EEG time and channel count post artifact removal at 12 months of age were not predicted by retainable EEG time and channel count at 6-months of age (Tables 2 &3).
	
	β-coefficient
	t-value
	p-value

	Intercept
	38.2
	2.46
	0.02

	6m Cognitive Scores
	0.11
	0.41
	0.68


Table 1. Linear regression to determine whether cognitive scores at 6-months of age are predictive of 12-month cognitive scores. R2=0.007. 




β-coefficient
t-value
p-value
Intercept
57.6
2.44
0.02
Final 6m Time
-0.09
-0.26
0.8
Final 6m Channels
0.35
1.52
0.14

Table 3. Multivariate regression of retainable 6-month EEG, measured in time and channel count, in relation to 12-month retainable EEG time.   



	

	β-coefficient
	t-value
	p-value

	Intercept
	87.7
	9.66
	0

	Final 6m Time
	-0.04
	-0.31
	0.76

	Final 6m Channels
	0.1
	1.13
	0.27


Table 2. Multivariate regression of retainable 6-month EEG, measured in time and channel count, in relation to 12-month retainable EEG time.   
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Figure 1. Distribution of Bayley-4 cognitive percentile scores across 28 infants with both 6 and 12-month timepoints.
Discussion: Regression and correlation analyses revealed no significant interaction between cognitive scores, as measured by the Bayley Scales of Infant and Toddler Development, at 6- and 12-months of age. This result is consistent with the currently published literature, indicating that early infancy developmental abilities are not a reliable metric of later development. These analyseis also revealed that cognitive scores, as measured by the Bayley Scales of Infant and Toddler Development at 6- and 12-months were predictive of thedid not predict EEG data quality at either timepoint. Tamount of clean EEG data. These findings suggest that the quantity of usable EEG data, in terms of time and channel count, may bedata quality may remain independent of developmental milestones at this age.developmental level and support the continued use of EEG as a measure to examine infants that have developmental delays. Our EEG data, therefore, is not biased towards only a small sample of our infants, indicating that with implementation of proper techniques, high quality EEG data can be collected regardless of an infant’s cognitive or motor abilities. It is possible that specific features of the EEG signal, such as spectral power or event related potentials will hold predictive value for infant development, and we plan to investigate how specific spectral characteristicss map onto cognitive scores for these infants across time.   	Comment by Jeste, Shafali: Again, DV!
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