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Supplementary validation: conclusions. 

The results of cortical thickness validation in children were comparable to the one 

performed on adult population previously. We found that 30 out of 36 regions performed 

equally well by both automated and manual measurement of the cortex. This success rate 

of 83% is corroborated by the previous validation study in adults which reported an 80% 

success rate.  We were particularly interested in the comparative performance of the 

automated metric against manual estimates in regions which most closely demonstrate 

the alignment of cortical trajectories with cytoarchitecture- namely the insula, medial 

regions (medial dorsal prefrontal, anterior and posterior cingulate, and parahippocampus) 

and the orbitofrontal cortex (measured in its anterior, posterior, medial and lateral 

divisions).  The metric performed well in these regions, with the exception of the left 

gyrus rectus. 

   

The primary areas of difference between the pediatric and adult cortical thickness 

validation were the precentral and postcentral gyri. One possible reason for this 

discrepancy could be the cortical convolutions. We found that in children these regions 

are very tightly folded, particularly in the left hemisphere. It is likely that the automated 

algorithm failed to pick a point closest to the manual tag and moved over to the adjacent 

folds. This would explain why the measurements of the automated algorithm, particularly 

in the left region, were larger than the manual regions. 

 



 8 

There was no evidence of any effects of age on the performance of the automated 

measure: the difference between the automated and manual estimates did not vary 

systematically with age.   

 

This study suggests a comparable level of performance in a pediatric population as that 

found among adults by Kabani and colleagues in their original validation.   

 
 

 

Supplementary Analysis- model fitting.   
 
 
Here we present the results of a complementary approach to model fitting.  At the level of 

every cortical point we tested the hypothesis that the addition of a quadratic age term to 

the linear growth model improved the fit using a likelihood ratio test (assuming 

alpha<0.05 in the χ2 distribution with 1 degree of freedom).    Next we tested whether 

addition of the cubic term to the quadratic growth model improved the fit (assuming a 

p<0.05 in the χ2 distribution with 1 degree of freedom).   

 

The results were almost identical to those found using analytic approach reported in the 

paper and are shown in Supplementary Figure 3.  We took the mean thickness of all 

cortical point where the model comparisons indicated a better cubic fit and, as would be 

expected found,  the Akaike Information Criterion (AIC) for a cubic model (573) was 

lower than the AIC for a quadratic (585) or linear (588) model.  Likewise for the mean 

thickness of all the ‘quadratic’ points (shown in green), the AIC for a quadratic model 
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(897) was lower then the AIC for a cubic (911) or linear (917) model.  Finally, for the 

mean thickness of all linear points (in blue) the AIC for a linear model (687) was lower 

than for a cubic (715) or a quadratic (698) model.   

 

In the likelihood ratio tests, the models differ only in the specification of fixed effects 

(e.g. the cubic model differs from the quadratic only in its inclusion of a cubic age term) 

and the likelihood ratio test can be defined for the maximum likelihood (ML) estimation 

only, as opposed to the preferred estimation method-- restricted maximum likelihood 

(REML).  Maximum likelihood estimations have the disadvantage of being ‘anti-

conservative’ (see Bates and Pinheiro, Mixed-Effects models in S and S-plus, pages 87-

89, published Springer-Verlag, New York) and in view of this theoretical disadvantage 

and its relative complexity, we report the results from a simpler step down analytic 

approach in the main text.    
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  CUBIC            QUADRATIC         LINEAR 

 

The first column (in red) shows regions where a likelihood ratio test showed a 
significantly better fit (χ (1)2>3.85, p<0.05) for a cubic over a quadratic model.  The 
second column shows regions where a quadratic fit was superior to linear 
(χ (1)2>3.85, p<0.05).  There is a marked similarity between the results of this 
approach using maximum likelihood approach and the analyses reported in the 
main text. 

Supplementary figure 3: Best fit 
(maximum likelihood) 
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