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Cognitive task descriptions
Cognitive measures were administered in a fixed order after a medication washout of stimulant medications of at least 7 half-lives. Other psychiatric medications were exclusionary.
Stop task. Simulation data indicate that stop signal reaction time is most reliably assessed using a tracking version of the task (Band, Van Der Molen, & Logan, 2003) in which timing of the stop signal is varied stochastically with success at stopping on the prior stop trial. Children completed the stop task in a single session lasting about 15-20 minutes. They sat facing a computer screen accompanied by a trained examiner who provided verbal instructions from a practiced script. The examiners were blind to child diagnosis and study hypotheses. The procedures were identical to (Logan, Schachar, & Tannock, 1997) and (Logan, 1994; Logan & Cowan, 1984; Nigg, 1999), as follows. The computer screen displays an X or an O on a black and white 14" computer monitor in random sequence. Children first complete two sets of 32 practice trials during which they practice pressing the designated key on the keyboard for the X or the O as quickly as possible, using two fingers on their dominant hand. They then complete a second set of 32 practice trials during which they again press the appropriate key, but this time trying not to hit any key when they heard the tone. Children are instructed to respond as quickly as possible without making errors on the X/O discrimination, that they will not be able in every instance to stop, and that they should not wait for the beep. The experimenter remains with each child throughout the task. In the experimental procedure, a fixation point appears at the center of the screen for 500 ms at the beginning of each trial. It is replaced by an X or O for 1000 ms. The child responds with a key press, and the screen then is blank for 1000 ms. Four blocks of 64 trials are administered, with a rest in between each block, for a total of 256 trials. On 25% of the trials, the stop tone sounds for 100 ms. Thus, a total of 64 trials (16 per block) include the stop signal tone. The timing of the stop tone is varied to implement the tracking procedure as follows. The stop signal delay is initially set at 250 ms. If the child fails to inhibit their response when the tone sounds, on the subsequent trial the stop signal delay is decreased by 50 ms (making it easier to stop next time); if they inhibit successfully, stop signal delay is increased by 50 ms on the next trial (making it harder to stop next time). Probability of stopping successfully is thus maintained at approximately 50%. In this procedure, stop signal reaction time is estimated simply by subtracting mean stop signal latency from mean go response time (Logan, 1994) provides details justifying the validity of this procedure and (Band et al., 2003) demonstrate its robustness to various violations of task assumptions.
Prior to creating the total score across blocks, the following validity criteria were applied to each block: a) stop accuracy between 30-70%, b) hit accuracy greater than 75%, and c) mean RT for the block between 100-1500ms (to avoid anticipations on current or next trial). Stop signal RT (SSRT), the primary measure of response inhibition, was calculated for each valid block by subtracting the average stop signal delay from average RT (Logan, 1994); SSRTs less than 50ms were considered invalid. The practice trials and the first block of data were not excluded from the final average to exclude warm-up effects. Valid block SSRT scores were averaged to create the final outcome variable. Executive behavioral inhibition requires the suppression of a prepotent motor response (Logan, 1994). Imaging and lesion data indicate that interrupting a response on this task activates regions of inferior right prefrontal cortex and basal ganglia, perhaps in particular the caudate. As a multi-trial RT-based measure, it is highly reliable. Internal alpha reliability is > .85.
For the go-trials on the stop task, rather than simply report the multi-componential within-child standard deviation, we used a diffusion model decomposition to isolate drift rate as an index of arousal/vigilance (Aston‐Jones & Cohen, 2005; Ratcliff & McKoon, 2008).
Spatial Span Task. Working memory was assessed using a computerized spatial span backwards task identical to the Spatial Span subtest from the CANTAB test battery (De Luca et al., 2003). On this task, children were presented with a screen containing 10 squares arranged in a fixed position oriented in the WISC-III-PI orientation, which changes colors one by one. Individual squares changed color (from gray to yellow) in a fixed sequence. A tone sounded at the end of the sequence to note when the sequence was finished. Children were instructed to click on the squares in the reverse order in which they changed color. The number of squares in the sequence began at three and increased to nine, with two trials for each sequence length. The child is to click on the squares in the same order in which they changed color; in the backward condition, they do so in reverse order. A practice trial (3 boxes) preceded each 14 trial session (forward and backward conditions), each with 2 trials each of 3, 4, 5, 6, 7, 8, and 9 items. Trials are presented in a sequential order that is consistent in both forwards and backwards order. Each box flashes for 500 ms on a trial, with 1200 ms in between each trial, followed by the tone at the end of the sequence indicating it is time to respond. Each trial ends when the child has clicked on the number of boxes required, regardless of the order. The task discontinued when a child failed all trials at a specific sequence length. The primary outcome variable used total correct.
WISC-IV Digit Span. Digit span was administered exactly as in the WISC-IV manual by a trained examiner.
N-back. An N-back task was administered via computer with 3 conditions: 0-back, 1-back, and 2-back, presented in that fixed order to all children. In each condition, children saw a picture of an apple with 4 holes. Every 2000ms, a worm appeared in one of the holes. The worm stayed on the screen for 1000ms. Immediately after the worm disappeared from the screen, a tone prompted the child to respond with a button press to indicate either a) which hole the work was just in (0-back), b) which hole the worm was in one trial ago (1-back), or c) which trial the worm had appeared in two trials ago (2-back). A cutout of the apple shape was placed on the number pad of a standard keyboard with holes over each of the corresponding response keys. Responses were made by pressing the key on the number pad corresponding to the correct hole. A practice block of 10 trials was presented before each condition to ensure understanding. Practice was followed by a single block of 45 scored trials for each condition. Responses were scored as either correct or incorrect. The primary outcome variable was % accuracy for each condition.
Continuous Performance Task (CPT). To assess vigilance, we administered a computerized an Identical Pairs CPT (CPT-IP) similar to the A-X CPT design used by Nigg et al. (1996). However, an IP-CPT was used because (a) it shows more promise than other versions of being familial both in schizophrenia (Cornblatt & Malhotra, 2001) and in ADHD (Kera, Marks, Berwid, Santra, & Halperin, 2004) and (b) is less vulnerable to the ceiling effects that interfere with calculation of signal detection parameters in a less difficult CPT. The CPT-IP version used here was modeled on the task used successfully by Curko-Kera et al (Kera et al., 2004) to show an endophenotype (family) effect in parents of children with ADHD. That task is turn is modeled on the successful designs used by Cornblatt and colleagues(Cornblatt & Malhotra, 2001) in their research on children at risk for schizophrenia, including satisfactory test-retest stability and task heritability. 
	In the task, children viewed a series of four-digit numbers are displayed one at a time in pseudo-random order to ensure unpredictability while achieving the required ratio of trial types. A total of 11 different 4-digit were used. When two identical numbers appear back-to-back, the child pushes the response button. Like Curko-Kera et al,(Kera et al., 2004) we used a 200 ms display followed by a 1500 ms dark screen, for a total time per trial of 1700 ms. Target frequency was 20%, with an additional 20% “catch” trials (only one digit off), and 60% “stim” or “non-targets.” With a total of 300 stimuli, the task required about 10 minutes to complete. 
After instructions were given to the child, the trained research assistant sat quietly out of view of the child for the duration of the task and did not interact with the child as long as they were in their chair and making an attempt to do the task. 
	Measures of perceptual sensitivity or signal detection accuracy (d’) were calculated. D-prime (d’) was computed for both the catch and non-target trials, labeled in the text as d’-A and d’-B. It is a standardized measure of how distinctly a target is perceived from a non-target. Thus, the smaller the value of d’, the harder it is for a perceiver to distinguish between noise and targets and thus the weaker the participants’ presumed alertness or vigilance (Sergeant, Oosterlaan, & van der Meere, 1999). When d’ = 0, the hit rate and false alarm rate are equal (chance performance). To ensure data quality we required the following filters. First, each block was considered valid if children had no more than 50% false alarms on the “easy” non-target trials in that block. Next average scores were computed for hit rate, omissions, false alarms on “easy” non-target trials, and false alarms on “difficult” or “catch” trials using all of the valid blocks. To be included in final analyses, children were required to have an average of >10% correct hits and <90% false alarms on “easy” non-target trials.
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Retention Information
Table S1. Information on sample retention for the Oregon ADHD Study cohort overall.
	Cohort Retention
	
	
	
	
	
	
	

	
	Ages
	Status
	Years collected
	Original Target N
	Planned Missing N for wavea
	Annual N LTFUb
	Cum LTFU N
	Target N
	Actual N as of 2020

	Year 1
	7-13
	FIN
	2009-2015
	849
	n/a
	n/a
	0
	n/a
	849

	Year 2
	8-15
	FIN
	2010-2015
	610
	50
	10
	10
	550
	524

	Year 3
	9-15
	FIN
	2011-2018
	610
	50
	15
	25
	535
	527

	Year 4
	10-16
	FIN
	2012-2018
	610
	100
	34
	59
	451
	383

	Year 5
	11-17
	FIN
	2014-2019
	610
	86
	34
	93
	431
	368

	Year 6
	12-18
	ONGOING
	2014-2020
	610
	0
	tbd
	tbd
	tbd
	413



Note: Planned follow up after Wave 1 is how many we attempted to follow. N includes any data collected, does not reflect N per measure. Subsequent grants allowed an additional n = 60 participants to be recruited from the 849 that were not planned for follow-up during waves 3-5.  W3 (n = 12), W4 (n=47), W5 (n = 41), and W6 (n = 59). They 'replace' some of those lost to follow up (LTFU) and are included in this total.
a Planned missing was implemented to remain within budget and to cover budget gaps and for later years due to ending of grant project.
b LTFU: Loss to follow up prior to wave starting; shown are N, %, annual, cumulative (cum)



Table S2. Correlations matrices with all incoming and outgoing edge weights in network using parent-reported ADHD symptoms
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Table S3. Correlations matrices with all incoming and outgoing edge weights in network using teacher-reported ADHD symptoms
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Figure S1. Network using teacher-reported ADHD symptoms
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Figure S2. Centrality for networks using teacher-reported ADHD symptoms
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ADHD_Hyp 0.834 0.043 0.019 0.061 0.119 0.000 0.090 0.166 0.024 0.083 0.056 0.000 0.054 0.000 -0.015 -0.022 0.069

ADHD_Int 0.000 0.763 0.035 0.024 0.078 0.249 0.000 0.000 0.069 0.000 0.052 0.052 0.052 0.064 -0.181 -0.053 0.172

ODD_Anger 0.000 0.000 0.171 0.000 0.028 0.000 0.008 0.000 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.002 -0.023

ODD_Defiant 0.000 0.000 0.155 0.342 0.000 -0.099 0.000 0.000 0.000 0.008 0.056 0.000 0.023 0.020 0.000 0.000 0.000

DEP_Anhed 0.003 0.019 0.000 0.019 0.325 0.070 0.049 0.153 0.073 -0.032 0.000 0.000 0.000 -0.013 -0.096 -0.055 0.000

DEP_Ineff 0.000 0.005 0.000 0.000 0.000 0.136 0.000 0.000 0.000 0.000 0.026 0.000 -0.073 0.000 0.000 0.000 0.006

DEP_Interper 0.000 0.000 0.000 0.000 0.087 0.145 0.263 0.058 0.110 0.035 0.000 0.012 0.038 0.000 0.000 0.000 0.065

DEP_Neg 0.000 0.018 0.000 0.000 0.000 0.104 0.005 0.075 0.035 -0.027 0.000 0.000 0.000 0.000 0.000 0.000 0.044

DEP_Self 0.000 0.000 0.000 0.000 0.000 0.000 0.084 0.041 0.109 0.000 0.006 0.002 -0.034 0.000 0.000 0.000 0.000

TEMP_Active 0.000 0.000 0.000 0.000 -0.048 -0.012 -0.041 -0.053 -0.034 0.633 -0.006 -0.018 0.058 -0.066 0.000 -0.026 0.000

TEMP_Anger 0.022 0.043 0.156 0.164 0.000 0.000 0.008 0.000 0.000 0.000 0.554 0.000 0.000 0.068 0.000 0.000 0.000

TEMP_Fear 0.024 0.024 0.000 0.000 0.016 0.042 0.000 0.006 0.000 -0.016 0.000 0.564 -0.131 0.085 0.000 0.000 0.000

TEMP_HIP 0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 0.000 0.014 -0.048 -0.058 0.603 -0.020 0.000 0.000 0.022

TEMP_Sad 0.000 0.007 0.000 0.000 0.000 -0.015 0.000 0.043 0.024 0.000 0.087 0.059 0.046 0.491 0.000 0.000 0.000

COG_Arous -0.027 -0.020 0.000 0.000 0.000 0.045 0.000 0.044 0.000 -0.032 0.000 -0.024 0.000 0.000 0.426 0.152 -0.065

Cog_WM 0.000 -0.009 0.000 0.000 -0.099 -0.131 -0.086 -0.081 -0.082 0.000 0.000 0.000 0.000 0.000 0.145 0.604 0.000

Cog_SSRT 0.000 0.000 0.000 0.000 0.033 0.083 0.015 0.061 0.109 0.000 0.000 0.000 -0.010 0.000 -0.015 0.000 0.334

ADHD_HypADHD_IntODD_AngerODD_DefiantDEP_AnhedDEP_IneffDEP_InterperDEP_NegDEP_SelfTEMP_ActiveTEMP_AngerTEMP_FearTEMP_HIPTEMP_SadCOG_ArousCog_WMCog_SSRT

ADHD_Hyp 0.793 0.036 0.000 0.061 0.051 0.000 0.000 0.000 -0.016 0.058 0.062 0.159 0.000 0.000 -0.024 0.000 0.127

ADHD_Int 0.000 0.797 0.000 0.000 0.006 0.126 0.083 0.000 0.000 -0.082 0.070 0.009 -0.005 0.070 -0.062 -0.060 0.001

ODD_Anger 0.018 0.000 0.247 0.000 0.022 0.000 0.009 0.000 0.000 -0.040 0.038 0.010 -0.066 0.036 0.000 0.000 0.000

ODD_Defiant -0.053 -0.026 0.073 0.309 0.000 0.000 0.088 0.000 0.000 0.000 0.000 0.000 0.066 0.000 0.000 0.000 0.000

DEP_Anhed 0.075 0.051 0.018 0.002 0.331 0.110 0.021 0.060 0.000 -0.027 0.000 0.020 -0.076 0.000 0.000 0.000 0.000

DEP_Ineff 0.000 0.008 0.000 0.006 0.082 0.241 0.044 0.158 0.139 -0.016 0.000 0.004 0.000 -0.036 0.000 -0.012 0.000

DEP_Interper 0.030 0.000 0.000 0.000 0.201 0.161 0.274 0.101 0.190 0.000 0.000 0.000 0.021 0.000 0.000 0.000 0.000

DEP_Neg -0.043 -0.031 0.000 0.000 0.000 0.029 0.071 0.124 0.000 0.000 0.000 0.000 0.040 0.051 0.000 0.000 0.000

DEP_Self 0.000 0.000 0.024 0.030 0.000 0.000 0.033 0.138 0.217 0.000 0.000 0.000 0.000 0.000 -0.010 0.000 0.000

TEMP_Active 0.009 0.000 0.000 0.000 -0.030 0.000 0.025 0.000 -0.006 0.658 0.000 0.000 0.098 -0.021 -0.045 0.000 0.000

TEMP_Anger 0.089 0.047 0.282 0.223 0.000 0.000 0.009 0.034 0.000 0.000 0.669 0.000 0.000 0.228 0.000 0.000 0.000

TEMP_Fear 0.009 0.019 -0.051 -0.014 0.068 0.035 0.000 0.068 0.061 0.000 0.000 0.612 -0.069 0.015 0.000 0.000 0.000

TEMP_HIP 0.002 0.024 0.000 0.086 -0.037 0.000 0.006 -0.026 0.000 0.079 0.000 -0.161 0.652 -0.018 -0.006 0.000 0.000

TEMP_Sad 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 -0.069 0.000 0.000 -0.077 0.452 0.000 0.000 0.000

COG_Arous -0.012 -0.015 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 -0.017 0.000 0.000 0.000 0.562 0.080 -0.129

Cog_WM 0.000 -0.027 -0.025 0.000 0.033 0.000 0.000 0.068 0.035 -0.062 0.000 -0.024 -0.047 0.000 0.107 0.684 0.000

Cog_SSRT 0.072 0.042 0.000 0.015 0.000 0.088 0.014 0.029 0.000 0.000 0.000 0.000 0.000 0.000 -0.030 0.000 0.329
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CDI_NM_RS 0.020 0.037 0.000 0.000 0.000 0.101 0.000 0.076 0.033 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.058

CDI_SE_RS 0.000 0.000 0.000 0.000 0.000 0.000 0.076 0.021 0.088 0.000 0.008 0.000 -0.039 0.000 0.000 0.000 0.000

P_TMCQ_ACTIVITY 0.072 0.043 0.000 0.000 -0.013 -0.012 -0.023 -0.011 -0.020 0.625 0.000 -0.001 0.070 -0.064 0.000 -0.020 0.007

P_TMCQ_ANGER 0.026 0.010 0.178 0.183 0.015 0.000 0.034 0.000 0.000 0.000 0.578 0.006 0.015 0.088 -0.003 0.000 0.050

P_TMCQ_FEAR 0.000 -0.048 0.000 0.000 0.024 0.032 0.000 0.016 0.000 0.000 0.003 0.539 -0.130 0.079 0.000 0.000 0.000

P_TMCQ_HIP 0.021 0.000 0.000 0.001 0.000 0.000 0.009 0.000 0.000 0.015 -0.040 -0.048 0.590 -0.009 0.000 0.000 0.037

P_TMCQ_SAD 0.000 0.071 0.000 0.000 0.000 0.000 0.000 0.062 0.024 0.000 0.091 0.074 0.059 0.480 0.000 -0.003 0.000

Arousal 0.000 -0.039 -0.020 0.000 0.000 0.000 0.000 0.045 0.000 -0.006 -0.003 0.000 -0.015 0.000 0.429 0.175 -0.075

WM -0.040 -0.106 0.000 0.000 -0.114 -0.092 -0.084 -0.074 -0.067 0.000 0.000 0.000 0.000 0.000 0.133 0.599 0.000
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T_ADHD_Hyp 0.497 0.102 0.040 0.081 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.093 0.000 0.023 -0.057 -0.004 0.082

T_ADHD_Int 0.128 0.497 0.000 0.000 0.006 0.076 0.041 0.000 0.000 -0.009 0.000 -0.041 0.000 0.035 -0.073 -0.048 0.106

ODD_Anger 0.107 0.081 0.232 0.000 0.030 0.000 0.016 0.000 0.000 -0.043 0.047 0.023 -0.067 0.046 0.000 0.000 0.000

ODD_Defiant 0.016 0.038 0.100 0.346 0.001 0.033 0.104 0.000 0.000 0.000 0.027 0.041 0.075 0.000 0.000 0.000 0.000

CDI_AN_RS 0.000 0.046 0.010 0.000 0.316 0.108 0.026 0.052 0.000 -0.009 0.000 0.064 -0.082 0.000 0.000 0.000 0.000

CDI_INE_RS 0.000 0.059 0.000 0.002 0.064 0.220 0.053 0.143 0.129 -0.024 0.000 0.037 -0.006 -0.044 0.000 -0.017 -0.005

CDI_INP_RS 0.026 0.028 0.000 0.000 0.184 0.163 0.272 0.093 0.170 0.000 0.000 0.010 0.029 0.000 0.000 0.000 0.000

CDI_NM_RS 0.000 -0.053 0.000 0.000 0.000 0.027 0.067 0.121 0.000 0.000 0.000 -0.022 0.046 0.067 0.000 0.000 0.000

CDI_SE_RS 0.000 -0.003 0.029 0.035 0.000 0.000 0.012 0.130 0.216 0.000 0.000 -0.048 0.000 -0.020 0.000 0.000 0.000

P_TMCQ_ACTIVITY 0.043 0.015 0.000 0.000 -0.002 0.006 0.028 0.000 0.000 0.674 0.000 0.054 0.119 -0.044 -0.033 0.000 0.000

P_TMCQ_ANGER 0.056 0.052 0.263 0.226 0.000 0.000 0.023 0.020 0.000 0.000 0.691 0.074 0.000 0.247 0.000 0.000 0.000
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P_TMCQ_HIP 0.068 0.058 0.000 0.087 -0.019 0.000 0.011 -0.017 0.000 0.060 0.000 -0.187 0.633 -0.011 -0.006 0.000 0.000

P_TMCQ_SAD -0.022 0.000 0.039 0.034 0.000 0.000 0.000 0.000 0.000 -0.081 0.000 -0.052 -0.074 0.433 0.000 0.000 0.000

Arousal -0.027 -0.077 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 -0.030 0.004 0.000 -0.010 0.552 0.082 -0.119

WM 0.000 -0.031 -0.034 -0.008 0.000 0.000 0.000 0.054 0.024 -0.038 -0.023 -0.056 -0.039 0.000 0.107 0.671 0.000
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@ 1: ADHD - Hyperactivity-Impulsivity (Teacher)
© 2: ADHD - Inattention (Teacher)

© 3: ODD - Anger

© 4: ODD - Defiance

© 5: DEP - Anhedonia

© 6: DEP - Ineffectiveness

© 7: DEP - Interpersonal Difficulties
© 8: DEP - Negative Mood

© 9: DEP - Negative Self-Esteem

® 10: TEMP - Activity Level

® 11: TEMP - Irritability

® 12: TEMP - Fear

© 13: TEMP - High Intensity Pleasure
© 14: TEMP - Sadness

© 15: COG - Working Memory

© 16: COG - Arousal

© 17: COG - Inhibition





