
INTRODUCTION

q Early childhood experiences 
Ø Strength and effectiveness of neural connections 
Ø Fine tune the development of brain networks

q Parent-child relationships 
Ø Among the most pervasive and potent early experiences
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q In some tracts, WM development ó ⇩ organization, 
rather than ⇧ organization15

q ⇧ FA along with ⇩ RD ó ⇧ myelination15

q Optimization theory ó hyper-myelination and large 
axon diameter are non-optimal16

Þ Lower WM organization observed in children more 
securely attached to their mother may reflect an 
“optimized” level of myelination that allows for 
better child functioning
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q ⇧ Mother-child attachment security ó ⇩FA & ⇧RD 
Ø WM tracts: corpus callosum, cingulum, corticospinal tract, 

superior longitudinal fasciculus, inferior fronto-occipital 
fasciculus, right cerebral peduncle 

Threshold: FWE-corrected p < .05; k > 50 voxels 
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Mother-child attachment security
q 70- to 90-minute home visits

Ø Maternal attention solicited by both child 
demands and research-related tasks

q Attachment Behavior Q-Sort (AQS)14

Ø 90 items

q Score used in subsequent analyses 

Ø Average of scores at 15 and 26 months

Ø M = 0.51; SD = 0.18; Range = 0.07 – 0.77 

WM microstructure
q Diffusion MRI acquisition (Siemens 3T, 32-channel)

Ø b=0 s/mm2: 2 volumes 

Ø b=1000 s/mm2: 30 volumes

q Voxel-wise general linear model analyses (FSL)

Ø Metrcis: FA, AD, RD, & MD

Ø Covariates: age, sex, & maternal education

Ø Randomise permutations: 5,000 

Ø Threshold-free cluster enhancement (TFCE)

q Well recognized indicator 
of the quality of early 
parent-child relationships 

Parent-child attachment

q Adults: GM volume in the  
amygdalae11,12

q Current sample: GM volume in 
frontal and temporal regions3

Child grey matter (GM)

q Neglected children (foster care): 
caregiver-child attachment 
intervention promotes normative 
WM development13

Child white matter (WM)
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