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Introduction: Sensorimotor issues, including gait atypicalities, are prevalent in autistic individuals and are associated with poorer social-communication and adaptive skills, highlighting their clinical significance1,2. While gait issues are commonly reported in autism, findings are inconsistent across studies. These inconsistencies likely reflect, at least in part, differences in sample ages – walking undergoes complex maturational changes from the first year of life into adulthood3 – and in the spatiotemporal gait variables that are selected for analysis, as separate component gait processes may be variably affected across individuals (e.g., 4). The objective of the present study was to define autism-associated differences in gait function across a broad range of ages and parameters.
Method: Sixty autistic individuals (ages 4-35 years) and 53 age-, sex-, and IQ-matched neurotypical controls completed trials of unconstrained walking (3-5 meters depending on site) at a self-selected pace. Motion capture cameras tracked 16 reflective markers attached to participants’ major joints. Common spatiotemporal metrics of gait were derived from the motion capture data and analyzed with multivariate analysis of covariance. Gait variables that were significantly different across groups were included in a canonical correlation analysis with demographic variables (group, age, sex, IQ) to derive a composite gait score that accounted for multicollinearity across discrete gait and demographic variables. Composite gait scores were examined in relation to age and autistic traits.
Results: Seven variables relating to variability (standard deviation; SD) of gait component processes differentiated autistic and neurotypical individuals: cadenceSD (F=5.63, pFDR=.03), step widthSD (F=8.02, pFDR=.01), step velocitySD (F=10.24, pFDR=.01), hip angleSD at heel-strike (F=8.55, pFDR=.01), hip angleSD at toe-off (F=13.21, pFDR=.004), and knee angleSD (F=8.48, pFDR=.01) and ankle angleSD (F=5.07, pFDR=.04) at heel strike. These seven variables were subsequently included in the canonical correlation analysis. One canonical variate, referred to as “composite gait variability”, explained significant variance in the data (F=2.82, p<.001). Autistic individuals showed higher composite gait variability than neurotypical individuals (t=3.76, p<.001, d=.727), and the composite gait variability dimension showed a larger effect size than group comparisons of each discrete gait variable (ds ≤ .628). Composite gait variability was inversely associated with age across both groups (ρ=-0.38, p=.005) and positively correlated with more severe ritualistic behaviors in autism (ρ=0.37, p=.01).
Discussion: Findings that gait variability selectively differentiated autistic from neurotypical individuals are consistent with prior studies reporting increased variability of spatiotemporal dimensions of gait in autism5. Importantly, our composite gait variability dimension was more robust to autistic gait differences than any discrete gait variable suggesting that gait in autism is characterized by elevated spatiotemporal variability across multiple parameters. While gait variability was elevated in autism, it showed similar age-related reductions in autism and neurotypical development suggesting that differences are persistent across childhood and adulthood. The relation of composite gait score to repetitive behavior in autistic individuals suggests that gait issues may share important neurodevelopmental mechanisms with core autistic traits.
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