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Clinical data were collected using REDCap software
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Data that support the findings of this study are available from the corresponding authors upon request and following IRB rules and privacy regulations.
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Data analysis was performed using Python 3.9. The library or packages used with their versions are indicated in the manuscript. 
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Study protocols were approved by the Duke University Health System IRB (Pro00085434, Pro00085435, Pro00085156).
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Participants were recruited in primary care clinics around Durham, NC area. More information can be found in the method section of the manuscript.
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Findings apply to both sexes. No considerations of gender are investigated in this study. Given the age range of this study [children from 18 months to 10 years], only the biological sex at birth was considered, based on their EHR information.  Out of the 233 participants included in the analysis, 151 were male, and 82 were female, as per their biological sex. Sex-based analysis was reported in the supplementary material. See additional information on the manuscript and supplementary material. 
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See above. Additional information can be found in the manuscript. 
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Study 1 was longitudinal case-control design.
Study 2 was case-control design.
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Study 1 was comprised of 151 children between 18 and 36 months of age, 23 of whom were diagnosed with autism spectrum disorder (ASD) based on DSM-5 criteria. Children  were recruited during their well-child visit at four Duke pediatric primary care clinics. Study 2 was comprised of an independent sample of 82 children between 36 and 120 months of age. Based on a diagnostic evaluation (see below), of the 82 children, 63 had a DSM-5 diagnosis of ASD, of which 32 had co-occurring ADHD, and 19 were NT. Children were recruited from the community through flyers and brochures, emails, social media posts, and the research center’s registry. 
Additional information can be found in the manuscript.
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In study 1, children  were recruited during their well-child visit at four Duke pediatric primary care clinics. In study 2, children were recruited from the community through flyers and brochures, emails, social media posts, and the research center’s registry. Inclusion and exclusion criteria for both studies can be found in the manuscript. Data saturation was not considered in these studies.
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December 2018 – December 2021
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We used 7th and 8th generation iPads, both 10.2” inches. With a sampling rate of 60Hz, on-device high precision inertial and gyroscopic sensors recorded the acceleration and orientation of the device, and screen-based features such as bubbles popping and screen touches. Audio and video data were acquired using the frontal camera of the devices. Caregivers were asked to hold their child on their lap and the child was positioned such that they could independently and comfortably touch the iPad’s screen and play the game. The iPad was placed on a tripod, around 50 cm from the participant, allowing a sufficient dynamical response of the tripod when the touchscreen is touched while preserving the stability of the device. To minimize distractions during the study, other family members and the research staff were asked to stay behind both the caregiver and the child. Researchers were blind to experimental condition (diagnostic groups). Addiitonal information can be found on the manuscript
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For study 1, exclusion criteria were sensory or motor impairment that precluded sitting or viewing the app, parent not interested or did not have time to participate, child was too upset following doctor appointment, incomplete app administration, caregiver popped bubbles, or insufficient clinical information. For study 2, exclusion criteria included a known genetic (e.g., fragile X) or neurological syndrome or condition with an established link to autism, history of epilepsy or seizure disorder (except for history of simple febrile seizures or if the child is seizure-free for the past year), and motor or sensory impairment that would interfere with the valid completion of study measures, history of neonatal brain damage. (e.g., with diagnoses hypoxic or ischemic event). For both studies, data were excluded from the analysis if the caregiver touched the Ipad during the trial, or if the participant did not touch the screen at least 3 times, 
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                Groups were defined based on diagnostic status.
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The dropout rate was  <.5% at the relevant stage of the administration for this work. See additional information in the manuscript. 
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Primary outcomes – touch data (describe)

Sam Perochon
N/A
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Study protocols were approved by the Duke University Health System IRB (Pro00085434, Pro00085435, Pro00085156)
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Data collection occurred rom December 2018 to December 2021, in primary care clinics around Durham, NC (study 1) and in clinical settings at Duke University (study 2). 
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Primary outcomes – touch and inertial data, collected using Ipad tablets. 








