Cognitive and motor Bayley-4 developmental scoresskills as predictors of EEG data quality in infants at high a high likelihood infant autism populationfor Autism autism Diagnosisdiagnosis.	Comment by Bonnie Lau: Do we mean to say “do not predict”?
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Background: 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 the first year of life 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. 	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. 

Objectives: After establishing and testing a standardized protocol to acquire EEG data from HL infants, we aimed to exploreasked whether developmental abilities, assessed by the Bayley Scales of Infant and Toddler Development (Bayley-4) at age 6-months, of age predicteds EEG data quality in these infants. The cognitive and motor domains of the Bayley were assessed in relation to clean resting state EEG data. We hypothesized that at 6 months of age, motor abilities would show a stronger association to higher EEG quality compared to cognitive scores.	Comment by Bonnie Lau: Point of clarification - you only looked at EEG data at 6 months?	Comment by Bonnie Lau: Could you provide any further details regarding why this is the hypothesis?

Methods: Developmental domains were measured through the Bayley-4 in 60 6-month-old infants at HL for ASDs described in Dickinson et al., 2024 had a Bayley-4 conducted at this . Percentile rank on the cognitive and motor domains were extracted. The language domain was   only resting state EEG, rather than an audio evoked potential, was explored for this analysis. Correlations between the percentage of clean EEG time and both the cognitive and motor domains wwas conductedrun. A multivariate regression was also analyzedwas performed to investigate whether to predict whether cognitive and motor scores could predicted total seconds of clean EEG time and total number of clean EEG channels after artifact removal.	Comment by Jeste, Shafali: What is the exact dependent variable?	Comment by Jeste, Shafali: Again, what is the exact DV? Need to be more precise in your language. 

Results: The Although both weakly correlated, the Bayley-4 cognitive score was more highly correlated with percent of clean EEG data with r= 0.10 compared to the motor subscale (r= -0.012). Multivariate regression showed that neither cognitive or motor scores were a statistically significant predictorsr of clean EEG data, measured in time and channel count (Tables 1 & 2). 	Comment by Pruett, John: Numerically, but not statistically significantly, right?
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Figure 1. Percent distribution of cognitive and motor scores on the Bayley-4 of all 60 infants included in analysis. 


Clean EEG Time as a Function of Cognitive and Motor Bayley-4 Scores
R2=0.016
	
	β-coefficient
	t-value
	p-value

	Intercept
	89.6
	36.4
	0.0

	Cognitive Score
	0.04
	0.95
	0.34

	Motor Score
	-0.02
	-0.56
	0.58



Table 1. Multivariate regression results across the amount of clean EEG data, measured in time.  

Retained EEG Channels as a Function of Cognitive and Motor Bayley-4 Scores
R2= 0.038
	
	β-coefficient
	t-value
	p-value

	Intercept
	68.8
	16.5
	0.0

	Cognitive Score
	0.11
	1.48
	0.14

	Motor Score
	-0.06
	-0.93
	0.36



Table 2. Multivariate regression results across the percent of retained EEG channels after artifact removal.


Conclusions: The analyseis revealed that neither the cognitive nor motor scores, as measured by the Bayley Scales of Infant and Toddler Development at 6-months of age were predictive of thepredicted data quality.  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 may 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. In addition to confirming the above results at 12-month timepoints, we plan to investigate how specific spectral characteristicss map onto cognitive and motor scores of for these infants.	Comment by Jeste, Shafali: Again, DV!
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