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Introduction: Co-occurring autism spectrum disorder (ASD) affects an estimated 15 – 17% of individuals with Down syndrome (DS; Mai, 2019; Parker, 2010; Presson, 2013). The nearly universal intellectual disability and associated developmental delays characteristic to DS (Grieco et al., 2015) can complicate assessment of ASD in DS, especially during early childhood (Thurm et al., 2019). While existing research has explored some features differentiating ASD within DS, most of this work has focused on ASD-specific screeners and diagnostic tools (DiGuisseppi et al., 2010; Godfrey 2019; Lee et al., 2015), with little investigation into non-ASD-specific phenotypic features that may distinguish co-occurring ASD within DS. Furthermore, potential factors contributing to misclassification of ASD within DS remain unknown. Executive dysfunction is a prominent feature of the DS cognitive-developmental phenotype, evidenced by difficulties in working memory (Daunhauer et al., 2014; Daunhauer et al., 2017; Lanfranchi et al., 2009), inhibitory control (Daunhauer et al., 2017; Lee et al., 2015; Lanfranchi et al., 2010;), and planning (Daunhauer et al., 2014). Although executive dysfunction has also been implicated in ASD (Demetriou et al., 2018), its role in the manifestation of ASD features in DS has not been explored. We aimed to address this gap by examining profiles of executive function (EF) and potential profile differences between preschoolers with DS with and without elevated features of ASD. Increased understanding of the relationship between EF difficulties and ASD symptomatology in young children with DS may have important implications for the assessment and differential diagnosis of ASD in this population.
Method: Participants included 26 preschool children with DS between the ages of 35 and 63 months of age (M CA = 47.35). Participants were allocated into separate groups based on clinical cutoff scores derived from the Autism Diagnostic Observation Schedule, Second Edition (ADOS-2). A total of 11 participants (M CA = 46.17) exceeded clinical cutoffs for autism spectrum and 15 participants’ (M CA = 48.21) scores fell into the non-spectrum range on the ADOS-2. Participants’ parents completed the Behavior Rating Inventory of Executive Function Preschool Version (BRIEF-P; Gioia et al., 2003) as a measure of executive functioning in everyday contexts across three overall indices: Inhibitory Self-Control, Flexibility, and Emergent Metacognition, and five subdomains: Inhibit, Shift, Emotional Control, Working Memory, Plan/Organize. Higher scores indicate greater impairment, with T-scores at or above 65 representing clinically elevated levels of executive dysfunction. Standardized T-scores from the three overall indices and five subdomains were used in analyses. Specifically, two separate multivariate analysis of variance (MANOVA) models were estimated, with the first comparing index profiles across groups and the second comparing subdomain profiles across groups. 
Results: Patterns on the BRIEF-P profile indicated that both groups were clinically elevated on the Working Memory subdomain and the Emergent Metacognition index, but did not score in the clinical range on any other subdomain or index. Results revealed no significant differences between groups across broad BRIEF-P indices (Pillai's Trace = .074, F(3, 22) = 0.58, p = .63, partial η2 = .074). However, results from the model comparing BRIEF-P subdomain profiles revealed significant group differences on the Shift domain, where the group exceeding ADOS-2 cutoffs showed significantly worse shifting abilities (F(1, 24) = 4.94, p = .036, partial η2 = .171). Groups were not significantly different on the Inhibit (F(1, 24) = .342, p = .56), Emotional Control (F(1, 24) = .427, p = .519), Working Memory (F(1, 24) = .189, p = .668), or Plan/Organize (F(1, 24) = .027, p = .872) subdomains. Results from both MANOVA models are depicted in Figure 1.
Discussion: Findings suggest that children with DS with and without elevated features of autism demonstrate generally similar levels of parent-reported executive dysfunction across most EF subdomains, except for in shifting abilities. Consistent with previous research indicating prominent working memory deficits in DS (Daunhauer, 2014; Lee et al., 2015), the Working Memory and Plan/Organize subscales of the BRIEF-P emerged as primary areas of EF impairment across both ADOS-2 classification groups. Notably, the identified group difference in the Shift subscale indicates that children with DS who exceed cutoffs for ASD on the ADOS-2 experience more difficulties with transitions, tolerating change, and switching attention compared to those falling in the non-spectrum range. This aligns with existing literature suggesting that children with non-syndromic autism often exhibit significantly impaired cognitive flexibility and attentional shifting (Corbet et al., 2009; Sanders et al., 2008). These findings may help elucidate why some children with DS exceed ADOS-2 cutoffs without meeting full diagnostic criteria for ASD. While further research is necessary to explore the associations between shifting, other EFs, and elevated autism features in preschoolers with DS, the present study findings highlight potential implications for the differential assessment of ASD in this population.
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