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• Distributed alterations in brain structural covariance 
organization support a network-level rather than 
region-specific view of SD in preadolescence.
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Background
1. Characterize individual-specific alterations in brain

structural covariance organization in children with
SD.

2. Determine whether these individual-specific
alterations form a shared pattern across children
with SD.

3. Examine the developmental course of the shared
structural covariance pattern according to sleep-
disturbance status.
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Inclusion criteria: at 
least one available T1-
weighted MRI
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Parcer i – Parcel j Prevalence Network Pair Network Contribution

|Z| ~ Group×Time + Pubertal stage + (1|subject) + (1|edge)

Linear mixed-effect model with random intercepts for subject and edge

Model : 
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IDSCN: individual defferential structural covariance netwrokRN: reference covariance network PN: perturbed covariance network 

GMV: gray matter volume 

Shared Structural Covariance Alterations Across Children with SD

• Reference networks showed high stability 
across resampling procedures

• Individual structural covariance deviations were reliably 
detectable beyond normative perturbation levels, 
demonstrating that IDSCN can capture inter/intra 
individual differences among children with SD.

• Despite substantial inter-
individual variability, a shared 
pattern of structural covariance 
deviations emerged across 
children with SD. The pattern 
was defined by the 20 most 
prevalent deviation edges and 
was observed significantly more 
often than expected by chance.

The shared pattern was characterized by 
distributed cortical–subcortical systems 
rather than localized to a single network.

The longitudinal changes of the shared deviation pattern 
differed according to current SD status

Beyond isolated brain regions:
Are sleep disturbances reflected in how the developing brain is organized?

• Sleep disturbances (SD) affect 30–40% of children and are 
associated with adverse developmental outcomes [1].

• Preadolescence is marked by reorganization of brain morphology, 
reflected in coordinated structural variation across distributed brain 
systems [2].

• Existing group-level evidence has linked SD to regional brain 
structural alterations; however, little is known about how SD relate to 
individual-specific deviations in brain structural covariance 
organization and their developmental course.

Individual Differences in Structural Covariance Organization

• SD history may matter: longitudinal differences in 
structural covariance alteration were not fully 
captured by current symptom status alone.


