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Abstract: Objective To evaluate whether a digital therapy based on non-invasive brain-computer interface is non-
inferior to pharmacological treatment in children with attention-deficit/hyperactivity disorder (ADHD), so as to provide a
new non-pharmacological intervention option for ADHD. Methods A non-inferiority randomized controlled trial was
conducted. Children diagnosed with ADHD at the pediatric outpatient clinic of Shanghai Changhai Hospital and Shanghai
Changzheng Hospital between February 2023 and February 2025 were enrolled and randomly assigned to either a digital
therapeutics group or a medication group. The digital therapeutics group completed 30 home-based training sessions over 8
weeks, while the medication group received sustained-release methylphenidate hydrochloride for 8 weeks. The primary
outcome was the change in SNAP-]V total score from baseline to the eighth week (non-inferiority margin A=4). Secondary
outcomes included changes in the Behavior Rating Inventory of Executive Function (BRIEF), Digital Cancellation Test
(DCT), and Questionnaire-Children with Difficulties (QCD). Results A total of 122 participants were enrolled, with 99
completing follow-up (50 in the digital therapeutics group, 49 in the medication group). Analysis of covariance showed that
in the full analysis set, the between-group difference in the change of SNAP-]V total score was 0.26 (95%CI. —1.58 to
2.10), and the lower bound of the 95% confidence interval ( — 1.58) was above the non-inferiority margin (—4),

indicating that digital therapeutics was non-inferior to pharmacological treatment in improving core symptoms of

ADHD. Results were consistent in the per-protocol set, with a between-group difference of —0.59 (95% CI: —2.93 to
1. 76). No statistically significant differences were observed in secondary outcomes(P>>0.05). Conclusion The digital

therapeutics is non-inferior to conventional pharmacological treatment in improving core symptoms of ADHD, with a good
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compliance and safety profile, and may serve as a potential non-pharmacological intervention or complementary treatment

option for ADHD.
Keywords:

function; randomized controlled trial
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