SUPPLEMENTARY MATERIAL
Measuring IB-EF with Diffusion Model (Alternative method)

An advantage of using Diffusion Models is the opportunity to look for high order functions (such as inhibitory control) in an independent way of potential pre-existing deficits in BIP. We performed this analysis using the CCT, comparing congruent and incongruent trials and investigating the effect of “conflict” between groups in mean drift rates. This is based on the assumption that in incongruent trials the subject starts to accumulate information towards the wrong boundary. This happens because: (a) it is intuitive to press the right button when you see an arrow pointing to the right direction and (b) we introduce a dominance effect introducing a majority of congruent trials (75%) reinforcing this intuitive process. Therefore in Incongruent trials the brain starts accumulating information towards the wrong boundary based on the direction (both intuitively and reinforced by frequency) and has to change the accumulation of information towards the correct boundary when the instruction of pressing the opposite button based on the color of the arrow is integrated in the process of accumulation of evidence (a more "high" order interference in the decision making process). Subtracting from incongruent trials (that include conflict + BIP) the processing efficiency from congruent trials (only composed of BIP) provides a reliable and independent measure of the IB-EF (conflict effect), measured in the context of potential BIP deficits (Figure S1).

Complementary analysis: “task” effects

Since results from the two tasks regarding BIP (2C-RT and CCT) are somewhat mixed, we conducted an additional analysis in order to investigate “task” effects and “task by group” effects. The objective of this analysis is to investigate whether differences in the executive load of the task would affect DM parameters comparing the trials from the 2C-RT with the congruent trials from the CCT (that are exactly the same), using a mixed analysis of covariance. A main effect of task was found for all parameters and reflected that the more executive demanding the task implicates in a higher variability in non-decision time, slower encoding/motor-function, more cautiousness, more variability in deciding and lower processing efficiency, as expected. 

Two task parameters produced a task by group interaction: boundary separation (“a”) (F(4,654)=3.6, p=0.007, ηp2=0.022) and trial-to-trial variability in drift rates ("e”) (F(4,654)=2.69, p=0.030, ηp2=0.016). In order to identify in which groups this effect occurred, stratified analysis were performed for each group. 

This analysis revealed that subjects with ODD/CD were less cautious in the 2C-RT compared to the CCT and that TDC and Fear group was more cautious in the CCT compared to the 2C-RT; no differences were detected for ADHD and Distress groups. Differences in trial-to-trial variability in drift rates were only significantly associated with ADHD in the 2C-RT and not in the CCT. This analysis indicates that groups differ in the effects that variation in task parameters and task demands affect some BIP parameters. However, no groups by task interactions were found for the major parameters that are implicated in ADHD (processing efficiency and encoding/motor-function). Therefore, this analysis also suggests that for hypothesis related to specificity (comparing ADHD to other psychopathological groups with respect to neurocognitive functions) we might be underpowered to detect associations as measured by the CCT. One potential reason is that specificity analysis usually requires more statistical power due to the shared variances between ADHD and other psychopathological groups. 

	Table S1 - Correlation Matrix for age, IQ and gender and Diffusion Model Parameters for Two-Choice Reaction Time (2C-RT) task and Conflict Control Task (CCT) in Typical Developing Controls (n=378)

	 
	Q
	Ter
	a
	e
	v

	 
	2C-RT
	CCT
	2C-RT
	CCT-I
	CCT-C
	2C-RT
	CCT
	2C-RT
	CCT
	2C-RT
	CCT-I
	CCT-C

	Age
	-.399**
	-.509**
	-.272**
	-.266**
	-.297**
	-.195**
	-.089
	-.015
	.155**
	.341**
	.181**
	.262**

	IQ
	-.046
	-.031
	.045
	-.008
	-.023
	-.02
	.041
	.047
	-.059
	.081
	.099
	.037

	Males
	-.011
	.051
	.135**
	.139**
	.110*
	.025
	.091
	-.125*
	-.026
	.046
	-.005
	-.006

	Q 2C-RT
	-
	.518**
	.390**
	.278**
	.288**
	.088
	.053
	.314**
	-.034
	-.202**
	-.132*
	-.205**

	Q CCT
	
	-
	.252**
	.521**
	.587**
	.312**
	-.168**
	-.033
	.038
	-.412**
	-.056
	-.166**

	Ter 2C-RT
	
	
	-
	.580**
	.560**
	-.209**
	-.008
	-.053
	-.305**
	.508**
	.106*
	.158**

	Ter CCT-I
	
	
	
	-
	.877**
	.131*
	-.198**
	-.217**
	-.281**
	.169**
	.412**
	.305**

	Ter CCT-C
	
	
	
	
	-
	.121*
	-.344**
	-.208**
	-.181**
	.125*
	.296**
	.297**

	a 2C-RT
	
	
	
	
	
	-
	.216**
	.001
	-.110*
	-.356**
	-.002
	-.126*

	a CCT
	
	
	
	
	
	
	-
	-.01
	-.169**
	-.022
	-.110*
	-.155**

	e 2C-RT
	
	
	
	
	
	
	
	-
	.124*
	.001
	-.133**
	-.088

	e CCT
	
	
	
	
	
	
	
	
	-
	-.216**
	-.292**
	-.179**

	v 2C-RT
	
	
	
	
	
	
	
	
	
	-
	.358**
	.486**

	v CCT-I
	
	
	
	
	
	
	
	
	
	
	-
	.545**

	v CCT-C
	
	
	
	
	
	
	
	
	
	
	
	-

	Note: Pearson product-moment correlation coefficients (r). For gender, point-biserial correlation coefficient (rpb) is presented. 

Abbreviations: Q, Trial to Trial variability in Non-decision Time; Ter, Mean Non-decision Time; a, Boundary Separation; e, Trial to Trial variability in Drift Rates; v, Mean Drift Rates. (c) congruent trials; (i) incongruent trials; 

* p<0.05; ** p<0.01. 


