Appendix 1
AHEAD cognitive tasks

	Task
	Measure
	Construct measured
	Modification

	Trails
	switching accuracy cost
	planning/sequencing; set-shifting
	180 second duration cut-off

	Iowa Gambling Task
	net score = proportion of advantageous choices minus proportion of disadvantageous choices in the last thirty trials
	affective inhibition / risk-taking / decision-making in the context of uncertain reward
	starting score of 6000

	Rule-finding
	accuracy = proportion of correct moves
	visuospatial pattern recognition/problem-solving; set-shifting
	none

	Emotional go/no-go
	d-prime (d’ = z[accuracy on go trials] – z[commission error rate])
	affective inhibition
	male and female versions of task with African facial stimuli from the Chicago Facial Database 
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(97)
;

	Digit recall 
	backwards span
	verbal working memory
	none

	Dot location recall
	accuracy difference
	visuospatial working memory
	none

	Simon task
	reaction time difference
	non-affective inhibition
	none


AHEAD RACER cognitive task descriptions
RACER (Rapid Assessment of Cognitive and Emotional Regulation) is a touch-screen tablet-based application which was developed by Margaret Sheridan and Amar Hamoudi to assess cognitive function, including executive function (EF), in the field in large samples of children in LMICs. It is designed to be easy to administer by trained lay people or fieldworkers and suitable for use in children with low literacy levels. The tasks use simple shapes and do not rely on content knowledge. The two EF tasks are both quick to administer (1-4 minutes). They are administered with the tablet in landscape orientation with the examiner seated next to the participant so that the stimuli and on-screen instructions are upright for both the examiner and the participant. Input is with the dominant hand’s index or middle finger for both the examiner and the participant. The examiner has a separate set of standardised written instructions, translated into the local language, Tsonga in the AHEAD Study, to ensure that administration is standardised. Each task has practice rounds built in during which task comprehension can be assured prior to the ‘test’ itself. They include baseline trials with minimal or no EF demands and more challenging EF trials. The outcome measure for each is task is the comparison between performance on the EF trials and baseline trials.

Task 1: Dot location recall

This visuospatial working memory task has 52 trials. In each trial, participants are shown one, two or three stimuli (black dots on the screen). Each dot appears in one of nine locations on an invisible 3 x 3 grid. The stimuli appear on the screen for 2000 milliseconds during which time participants should memorise their locations. After this period, the screen goes blank for 100 milliseconds (short-delay trials) or 3000 milliseconds (long-delay trials). There were 26 short-delay trials and 26 long-delay (working memory) trials. After the delay, participants are asked to touch the screen exactly where they remember the dots to have appeared. Trials with only one dot are low-load trials whereas trials with two or three dots are high-load trials because they contain a greater amount of spatial information to memorise. Long-delay trials also place greater demands on the working memory than short-delay trials because the mental rehearsal needs to occur for a longer period of time. See Figure 1 for an example of the configuration of stimuli on the screen. Response accuracy is measured as the Euclidean distance (in pixels) from the recorded touch location to the centre of nearest stimulus. These distances are recorded automatically by the tablet. The final working memory outcome variable is the difference between the mean accuracy on low-load short-delay trials and the mean accuracy on high-load long-delay trials: working memory score = [mean distance from target on low-load short-delay trials] – [mean distance from target on high-load long-delay trials]. The degree to which a longer delay impairs performance is taken to be an estimate of working memory. A higher score indicates better working memory performance. 
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Task 2: Simon task

The Simon task is a measure of cool or non-affective inhibitory control based on the Simon or stimulus-response compatibility effect. This effect describes the phenomenon of higher accuracy and lower response times when there is congruence between stimuli and the expected response, and decreased accuracy and slower reaction times when there is incongruence or a mismatch between features of the stimulus and the required response (e.g. response required on the opposite side to the stimulus) 
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(O'Leary & Barber, 1993; Simon & Rudell, 1967)
. In this version of the task, there were 60 same-side (congruent) trials and 60 opposite-side (incongruent) trials. Stimuli with different colours and patterns appear one at a time on either the left or right side of the screen. For same-side trials, participants are instructed to touch the centre of the dot (i.e. the same side) as quickly as possible. For opposite-side trials, participants are instructed to touch the centre of the opposite side of the screen, which is marked with a small cross sign, as quickly as possible. This incongruence between the side of the stimulus and the side of the response requires inhibition of the prepotent tendency to touch the same side as the stimulus and thus assesses inhibitory control. See Figure 2 for the on-screen appearance of different trial types. Reaction times on each trial is recorded automatically by the tablet. The final inhibitory control outcome variable is the difference between the mean reaction time on same-side (congruent) trials and opposite-side (incongruent) trials: inhibitory control score = [mean congruent trial reaction time] – [mean incongruent trial reaction time]. The degree to which the requirement of inhibition slows performance is taken as an estimate of the individual’s inhibitory control performance. A higher score indicates better inhibitory control performance.




Figure 1. AHEAD Study RACER dot recall spatial working memory task: examples of stimulus configurations in low-load (left) and high-load (right) trials
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Figure 2. AHEAD Study RACER Simon inhibitory control task: examples of same-side trials with purple-pink dot stimuli and opposite-side trials with striped yellow-and-black dot stimuli








