Structural neural correlates of reading development in children with early language delay & &iis
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Introduction Results

Language delay in toddlerhood (early language delay; ELD) is one factor known to predict
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Gray matter volume (GMYV) differences in frontal and middle temporal regions have been
observed among children with ELD (ELD+), relative to those without ELD.3- .
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Preschoolers with a parental retrospective report of ELD exhibit greater GMV in frontal Temporal
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regions and less GMV in middle temporal regions compared to children without ELD.> RO =ELD_
@ The trajectory of GMV differences in ELD+ children as they learn to read remains
unknown. S
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Research question: How do previously observed brain regions associated with ELD change 12 1 —= £
over the first year of formal reading instruction and relate to subsequent reading outcomes 10 - . S ‘0
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ELD+ ELp-  P-values ELD+ ELp-  P-values Middle temporal ROI: Change in GMV associated with Frontal ROI: Significant increase Middle temporal ROI: No significant
>ie. 2-talled >ie. 2rtalled better decoding outcomes at Y2 for ELD+ over time (F = 11.60, p = 0.002) change over time (F =0.57, p = 0.454)
Mean £ SD Mean £ SD  ELD+ vs. ELD- Mean + SD Mean £ SD ELD+ vs. ELD-
Sample size 17 18 -- Sample size 17 18
Expressive Language 101.8+9.4 113.17+ 0.009 ** Expressive Language 103.9+10.4 109.9+12.9 0.153
14.0 Receptive Language 105.1+8.3 106.1+10.8 0.755 -
Receptive Language  99.4+12.1 107.5%7.6 0.026* Timed Word Reading  96.4+13.1 96.8+12.3 0.922 Summary & Conclusions References
Reading Reading . . 1. Rescorla (2011). Dev Disabil Res Rev, 17, 141-50.
** p < 0.01; * p < 0.05; two-tailed t-test Timed Pseudoword 99.1£10.1 100.8+8.6 0.623 Analysis across all participants 2. McBride-Chang et al. (2011). J Child Psychol
Standard scores are reported. Reading . . . . Psychiatry, 52(2)’ 204-11.
Untimed Pseudoword 106.8 +11.6 106.0 + 14.6 0.871 @ Main effect of group on GMV over time in both the frontal and middle temporal ROIs, 3. Ppreston et al. (2010). Brain, 133, 2185-95
Reading : : : ' ' ' ’ ’
ATV characterized by lower GMYV in both ROIs in the ELD+ group 4. Preston et al. (2014). Brain Lang, 128(1), 25-33.
tandard scores are reported. @ Main effect of time in the frontal ROI, indicating a developmental increase over time 5. Raschle et al. (2017). Cerebral Cortex, 27, 764-76.

Structural Neuroimaging Acquisition and Analysis

Analysis of ELD+ group

@ Standard pre-processing in CAT12
@ Significant time point by decoding skills interaction in the middle temporal ROI Ackngwledgements
@ Grey matter volume (GMV) estimated with voxel-based morphometry (VBM)

toolbox in SPM8/CAT12 @ Developmen’FaI increase over time W|.tw|r.1 the mlc.zldle temporal ROl was associated with R
better decoding outcomes at the beginning reading stage Y PP v - 100
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@ F-tests (p<0.005, uc); follow-up t-tests Conclusions Development (1R01HD065762-01/02/03, N.G.); Swiss
, , , _ o , National Foundation/Janggen-Poehn Stiftung, Switzerland
@ 6 mm spherical ROIs: peak coordinates of cortical areas with significant main effect of ELD @ Findings point toward neural mechanisms underlying reading development among ELD+ (N.M.R))

@ Repeated Measures analyses in SPSS contact: carolyn.king@childrens.harvard.edu



