Appendix A. Amsterdam Neuropsychological Tasks

Tasks were administered by trained undergraduate psychology students (wave 1) and by trained professional interviewers (wave 4). All tasks were preceded by practice sessions to ensure that instructions were understood (Brunnekreef et al. 2007; Boelema et al. 2014). Reaction times with a Z-score greater than or equal to 4 and those performing at chance level of accuracy (making 50% or more errors) were considered outliers and removed from further analyses on the relevant tasks.

Baseline speed (BS)

In this task, participants had to respond to a stimulus change as fast as possible by clicking on a computer mouse. This stimulus consisted of a white fixation-cross presented in the centre of the screen and after a random time interval (ranging from 500 to 2500 milliseconds (ms); the Post Response Interval (PRI)) changed into a white square. The response had to be given within a time window of 150 to 4000 ms (the Valid Response Window: VRW). The task consisted of two parts: part one required responses from the non-dominant hand and part two from the dominant hand. Each part consisted of 32 experimental trials. Psychomotor speed is calculated as the mean reaction time over both non-dominant and dominant hand responses (Brunnekreef et al. 2007).

Feature identification (FI)

In this task, participants had to first memorise a target pattern, consisting of nine patches, of which three were red and six were white. Next, participants had to decide whether the target pattern was present among a set of four patterns. There were 80 trials,- of which 40 were target trials (containing the target pattern) and requiring a ‘yes’ response with their dominant hand and 40 were non-target trials (not containing the target pattern) and requiring a ‘no’ response with their non-dominant hand. The VRW was 700-2000 ms and the PRI was 1200 ms. Additionally, among the target and non-target trials, half of the patterns were similar to the target or non-target pattern (‘Pattern search’) and half were dissimilar (‘Pattern detection’). Pattern detection is easier than Pattern search as it requires detection of the pattern amongst easily distinguishable and dissimilar patterns. This is easily visible (the target pattern ‘pops up’) and is therefore an automatic cognitive ability; whereas Pattern search requires a participant to compare the pattern among barely distinguishable similar patterns, and therefore is a more controlled cognitive ability (i.e., executive function; (Brunnekreef et al. 2007). Therefore, we only included Pattern search in our study. Pattern search is computed by subtracting the mean reaction times or percentage in errors of the non-target dissimilar trials from the mean reaction times or error rate of the non-target similar trials.

Memory Search letters (MS)

This task is comprised of three parts, each with an increase in working memory load. Before each part, participants are asked to memorise, respectively, one (part 1, 40 trials), two (part 2, 72 trials) or three (part 3, 96 trials) target consonants. Then display sets of four consonants are shown, where in half of the trials the display sets contain the target consonant(s) and require a ‘yes’ response with their dominant hand; while in the other half of the trials the display sets contain none or some of the target consonant(s) and thus require a ‘no’ response with their non-dominant hand. The VRW was 200 – 8000 ms and the PRI was 1200 ms. It is cognitively demanding to maintain the consonant(s) in memory, while simultaneously checking and processing the display sets, and determining the presence of the target consonant(s). Working memory maintenance is computed by subtracting the mean reaction time or percentage errors in response to target trials of part 1 (memorising and processing one consonant) from the mean reaction time or percentage errors in response to target trials of part 3 (memorising and processing the combination of three consonants; (Brunnekreef et al. 2007; van Deurzen et al. 2012)).

Shifting attentional set-Visual (SA)

In this task, a horizontal bar, consisting of ten squares, is presented in the centre of the screen and in each trial a coloured square moves across the bar in a random direction. There are three parts, each with their own responses. Part 1 (40 task trials) requires the participants to copy the direction of the green coloured square by pressing either the left mouse button for the left direction, or vice versa (spatially compatible responses). In part 2 (40 task trials) participants are required to mirror the direction of the red coloured square by pressing the left mouse button for right movement and the right mouse button for left movement and thus should inhibit (spatially compatible) responses. In part 3 (80 task trials) the colour of the moving square will alternate between red and green and requires for the green colour the instructions of part 1 and for the red colour the instructions of part 2. As participants have to alternate between responses the use of cognitive flexibility is required. The VRW was 150-6000 ms and the PRI was 250 ms. Cognitive flexibility is computed by subtracting the mean reaction time or percentage errors of the compatible responses of part 1 from the mean reaction time or percentage errors of the compatible responses from part 3. Response inhibition is computed by subtracting the mean reaction time or percentage errors of part 1 from the mean reaction time or percentage errors from part 2 (Brunnekreef et al. 2007). 

Sustained Attentional Dots (SD)

This task evaluates the extent to which a person is capable of sustaining a certain performance level as well as adapting to feedback after making an error. In this task 600 dot patterns are presented in 50 series of 12 trials. Each series consists of 3-, 4-, and 5-dot patterns, which are randomly presented. When a 4-dot pattern is presented, participants must press the mouse button with their dominant hand (‘yes’ response); when 3- or 5-dot patterns are presented, participants must press the mouse button with their non-dominant hand (‘no’ response). When a response is inaccurate, an auditory signal is given. The VRW was 200-7000 ms and the PRI was 250 ms. The task parameters are sustained attention (‘fluctuation in tempo’), which is computed as the within-subject standard deviation of the mean reaction time of the 50 series; and feedback responsiveness, which is the ability of a participant to adjust their response following feedback on errors, and is computed as the difference between the participant’s mean reaction time of trials following an error and the mean reaction time of the remaining correct responses (Brunnekreef et al. 2007).
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Appendix B. Measurement models
Table B1. Standardized factor loadings of bi-factor psychopathology model*

	
	INT
	EXT
	ASD
	ADHD
	P factor

	Somatic complaints
	0.551
	
	
	
	0.527

	Anxious-depressed
	0.488
	
	
	
	0.749

	Delinquent problems
	
	0.484
	
	
	0.734

	Aggressive behavior
	
	0.602
	
	
	0.798

	Behavior/emotions not tuned
	
	0.538
	0.274
	
	0.751

	Reduced contact
	
	
	0.463
	
	0.665

	Stereotyped behavior
	
	
	0.282
	
	0.658

	Fear and resistance to change
	
	
	0.358
	
	0.695

	Orientation problems
	
	
	0.340
	0.456
	0.716

	Difficulties understanding
	
	
	0.447
	0.309
	0.678

	Attention problems
	
	
	
	0.613
	0.790

	Thought problems
	
	
	
	
	0.858


*Equality constraints on INT; residual variance of aggressive behavior and attention problems set to zero

Table B2. Standardized factor loadings of bi-factor EF model*

	
	
	Psychomotor speed
	Pattern search
	Sustained attention
	Feedback responsiveness
	Working memory
	Response inhibition
	Cognitive flexibility
	EF factor

	Psychomotor speed
	T1

T4
	0.582
	
	
	
	
	
	
	0.339

	
	
	0.580
	
	
	
	
	
	
	0.416

	Pattern search
	T1

T4
	
	0.467
	
	
	
	
	
	0.550

	
	
	
	0.456
	
	
	
	
	
	0.327

	Sustained attention
	T1

T4
	
	
	0.427
	
	
	
	
	0.361

	
	
	
	
	0.418
	
	
	
	
	0.458

	Feedback responsiveness
	T1

T4
	
	
	
	0.358
	
	
	
	0.497

	
	
	
	
	
	0.363
	
	
	
	0.337

	Working memory
	T1

T4
	
	
	
	
	0.568
	
	
	0.406

	
	
	
	
	
	
	0.566
	
	
	0.537

	Response inhibition
	T1

T4
	
	
	
	
	
	0.390
	
	0.332

	
	
	
	
	
	
	
	0.388
	
	0.359

	Cognitive flexibility
	T1

T4
	
	
	
	
	
	
	0.318
	0.456

	
	
	
	
	
	
	
	
	0.319
	0.499


*Equality constraints on each specific EF component

Appendix C. Structural models
Table C1. Model fit indices: general EF factor with psychopathology models

	
	(2(df)
	Satorra-Bentler Scaled X2 difference (df diff.)
	RMSEA
	SRMR
	CFI
	AIC

	Model 1a
	3750.66 (1647)
	Freely estimated model
	0.02
	0.045
	0.95
	235001.75

	Model 1b
	3779.47 (1648)
	52.35*(1)
	0.02
	0.054
	0.95
	235038.94

	Model 1c
	3785.61 (1651)
	42.89*(4)
	0.02
	0.046
	0.95
	235151.89



*p<.05

Table C2. Model fit indices: specific EFs with psychopathology models

	
	(2(df)
	Satorra-Bentler Scaled X2 difference (df diff.)
	RMSEA
	SRMR
	CFI
	AIC

	Model 2a
	3627.63 (1617)
	Freely estimated model
	0.02
	0.041
	0.96
	234904.84

	Model 2ba
	3685.65 (1624)
	65.37*(7)
	0.02
	0.052
	0.95
	234968.86

	Model 2c
	3752.87 (1645)
	138.31*(28)
	0.02
	0.043
	0.95
	235009.07


a Model not identified, results not valid; *p<.05

Table C3. Model fit indices original and parsimonious models: general EF factor with psychopathology
	
	(2(df)
	Satorra-Bentler Scaled X2 difference (df diff.)
	RMSEA
	SRMR
	CFI
	AIC

	Model 1a
	3750.61 (1647)
	Freely estimated model
	0.02
	0.045
	0.95
	235001.75

	Model 1
	3752.35 (1649)
	0.81 (2)
	0.02
	0.045
	0.95
	234998.8§



*p<.05

Table C4. Model fit indices original and parsimonious models: specific EFs with psychopathology

	
	(2(df)
	Satorra-Bentler Scaled X2 difference (df diff.)
	RMSEA
	SRMR
	CFI
	AIC

	Model 2a
	3627.63 (1617)
	Freely estimated model
	0.02
	0.041
	0.96
	234904.84

	Model 2
	3654.09 (1633) 
	24.29 (16)
	0.02
	0.041
	0.96
	234900.42


*p<.05

Table C5. Correlations model 1: general EF with psychopathology

	
	EF factor

	ASD
	0.10*

	ADHD
	0.22*

	INT
	-

	EXT
	-

	p factor
	0.22*


*puncorrected<.05; estimated Pearson correlations 

Table C6. Model fit indices: models 2 and 3

	 
	RMSEA
	SRMR
	CFI
	AIC

	Model 2
	0.02
	0.041
	0.96
	234900.42

	Model 3
	0.02
	0.043
	0.95
	234925.49


Table C7. Correlations model 3: general and specific EF with psychopathology


	
	Psychomotor Speed
	Pattern search
	Sustained attention
	Feedback responsiveness
	Working memory
	Response inhibition
	Cognitive flexibility
	EF factor

	AUT
	0.10*
	-
	0.19*
	0.19*
	-
	-
	0.12
	-

	ATT
	0.17*
	0.14*
	0.43*
	0.18*
	0.28*
	-
	0.20*
	-

	INT
	-
	-
	-
	-
	-
	-
	0.19*
	-

	EXT
	-
	-
	-
	-
	-0.09*
	-
	-
	-

	p factor
	-
	-
	-
	-
	-
	-
	-
	0.23*


*puncorrected<.05; estimated Pearson correlations

