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Background: Methylphenidate (MPH), the most commonly prescribed stimulant for Attention
Deficit Hyperactivity Disorder (ADHD), effectively improves behavioral symptoms of ADHD [1].
However, possible (side) effects of MPH on sleep have not been well studied [2]. The question
whether or not ADHD medications affect sleep poses a serious concern for parents and
psychiatrists [3], also because preclinical studies suggest that exposure to ADHD medications
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during brain development can induce long-lasting changes [4]. The aim of the current study was
therefore twofold. Our first aim was to investigate the effects of MPH on sleep in medication-naive
children for a relatively long treatment period of 16 weeks. Our second aim was to investigate
whether the effects of MPH on sleep would outlast the pharmacological clearance of MPH. Based
on the available literature, we hypothesized a negative effect of MPH on sleep, that would persist
after treatment cessation.

Methods: In a double-blind, placebo controlled randomized clinical trial (Effects of Psychotropic
Drugs on Developing Brain-Methylphenidate; ePOD-MPH) 50 medication-naive boys with ADHD
between 10 and 12 years of age were included. Subjects were treated for 16 weeks with either
MPH or placebo. Sleep was assessed using actigraphy and a sleep diary. Sleep was assessed at
three time-points: prior to randomization, during treatment (week 8) and one week after treatment
discontinuation (in week 17). Our main outcome measure was sleep efficiency, which is defined
as the objective total sleep time divided by the objective time in bed, multiplied by 100 (%), and is
thought to best summarize the quality, composition, continuity and consolidation of sleep. Our
secondary outcome measures focused on timing and duration of sleep. Linear mixed models
were used to analyze the data. Covariates included melatonin use (N = 9 at all time-points) and
restless legs syndrome severity scores (N = 13 above cut-off prior to randomization).

Results: A significant time x treatment interaction effect was found for actigraphically estimated
sleep efficiency (p = 0.007). MPH significantly improved sleep efficiency at trial end compared to
baseline (+4.94%; p = 0.005), whereas no such effect occurred in the placebo condition (+0.97%; p
= 0.868). Furthermore, after trial end the MPH condition showed higher sleep efficiency than the
placebo condition (+5.84%; p < 0.001). In addition, positive effects of MPH treatment were found
on timing and duration of sleep, indicating that the subjects treated with MPH fell asleep earlier,
had a shorter sleep onset latency, and slept longer compared to the placebo condition and/or
baseline. Inclusion of the covariates did not affect the findings.

Conclusions: In this RCT involving medication-naive boys with ADHD, we found a strong, positive
effect of 16 weeks MPH treatment on the timing, duration and quality of sleep in boys with ADHD.
As prior studies with shorter study durations found no-, or negative effects, our results indicate
that a longer treatment period is needed to properly evaluate MPH related sleep problems.
Interestingly, these effects persisted at least one week after drug clearance, in line with our

findings on dopamine function in these children [5].
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