Effects of methylphenidate on executive functioning in ADHD across the lifespan: a meta-regression analysis

Supplementary Appendix S1
Selection of response inhibition, working memory and sustained attention indices

Studies were selected when reporting on 1) prepotent response inhibition, assessing suppression of manual responses, 2) complex verbal or visuo-spatial working memory, requiring manipulation of retained material, 3) sustained attention, assessing maintenance of attention over time by continuously requiring a response (to targets) versus a non-response (to non-targets), or by continuously requiring one of two possible responses. Studies were not selected when reporting on 1) interference control or the stopping of an ongoing response, 2)  simple memory span, 3) tests with a long duration that are not primarily directed at assessing sustained attention. Some relevant cognitive domains, such as motivation, reward sensitivity and timing, are increasingly receiving interest in ADHD research. These domains were not included in the present analyses given their relative scarcity, which would result in a low power of meta-regression analysis.

Stop Signal Tasks, Go/No-Go Tasks and Change Tasks were regarded as tests of manual prepotent response inhibition. We considered the Stop Signal Reaction Time (SSRT) as a primary index of response inhibition (N = 16), followed by commission errors (N = 4) and number or percentage of correct responses (accuracy) (N = 4). Indices regarded to best reflect complex working memory were accuracy on verbal and spatial backwards span tests (N = 8; digit span and finger windows subtests of the Wechsler Intelligence Scale for Children and the Wide Range Assessment of Memory and Learning), between-search errors on spatial working memory tests (N = 3; Cambridge Neuropsychological Test Automated Battery), accuracy on n-back tests (N = 2), and accuracy on the Paced Auditory Serial Addition Test (N = 1). For sustained attention, omission errors, indicating lapses in attention, were regarded as the primary measure of sustained attention (N = 19). When omission errors were not reported, a measure of attentiveness (d’) was included (N = 3), followed by the standard deviation of the reaction time to targets (Hit RT SD; N = 2), and by measures reflecting overall accuracy (N = 5).
Supplementary Appendix S2 

Calculation of effect sizes

In the meta-analytic literature, there is discussion about combining effect sizes from crossover studies and from parallel group studies (Dunlap et al., 1996; Morris & DeShon, 2002). Although these different designs are often treated alike in meta-analyses, effect sizes of crossover and parallel group designs are defined differently, thereby necessitating specific procedures for their aggregation. We used design specific equations (Morris & DeShon, 2002). For studies with a crossover design (RM = repeated measures), the following equation yields the effect size
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In this equation, r is the correlation between pre- and post-test, we set it to .5, for metrics are comparable at this correlation. Variance of the effect size is given by:
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In this equation, [image: image5.png]


 is the population effect size of the crossover designs.
For studies with a parallel groups design (IG = independent groups), the effect size equals:
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Variance of the effect size is given by: 
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 is the population effect size of the parallel group designs.
For both design types: 
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For parallel groups designs, [image: image13.png]
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, and N is the combined number of observations in both groups. For crossover designs, n is the number of paired observations and df = n - 1. 

Supplementary Appendix S3
Additional descriptives of included studies
A large majority of 49 studies (N = 1599) used a crossover design (within-subjects), whereas four studies (N = 168) used a parallel-groups design (between-subjects). In four studies, only children with a positive response on behavioural rating scales (responders) were included. MPH IR was the used formulation in 40 studies with 51 data points, OROS was administered in eight studies with 13 data points and a multi-layer release (MLR) form in one studies with two data points. The effect of a single dose of MPH was examined in 28 studies, as opposed to 21 studies assessing treatment in conditions lasting four days to seven weeks. Seventeen studies compared the effect of two or three different dosages of MPH, of which one study assessed the effect of two versus three dosages daily, and six studies compared MPH to other medication (buproprion, L-dopa and desipramine, paroxetine, atomoxetine, Adderall, dextroamphetamine). Twenty studies used a fixed dosage regimen, of which 11 reported a fixed lower or higher dosage for participants with low or high body weight. One study studied MPH effects with the regularly prescribed dose, and the other 11 studies assessed the optimal dose, as determined beforehand with behavioural rating scales. 

