Supplementary Table 1. Descriptive statistics of demographics and clinical severity characteristics of autistic individuals (ASD) and neurotypical controls (NT)
	
	UTSW
	KU
	UF

	
	ASD
(mean ± sd)
	NT
(mean ± sd)
	ASD
(mean ± sd)
	NT
(mean ± sd)
	ASD
(mean ± sd)
	NT
(mean ± sd)

	Sample size (n)
	23
	23
	32
	23
	5
	7

	Age (years)
	12.522 ± 3.812
	12.609 ± 5.349
	15.502 ± 3.342
	19.609 ± 6.287
	31.600 ± 1.673
	31.714 ± 1.704

	Sex (M/F)
	19/4
	18/5
	20/12
	10/13
	4/1
	6/1

	Height (cm)
	155.508 ± 19.929
	148.151 ± 19.881
	164.946 ± 14.222
	164.178 ± 11.053
	169.826 ± 8.929
	178.653 ± 9.660

	Weight (kg)
	54.254 ± 24.814
	44.376 ± 17.739
	63.657 ± 21.663
	65.286 ± 22.821
	80.238 ± 21.833
	90.770 ± 23.899

	Full-scale IQ
	103.652 ± 16.444
	106.727 ± 11.230
	104.219 ± 13.404
	110.913 ± 7.675
	101.800 ± 19.791
	114.429 ± 7.300

	Verbal IQ
	99.913 ± 18.456
	108.045 ± 11.778
	102.125 ± 13.375
	107.913 ± 9.070
	98.800 ± 24.631
	113.286 ± 16.368

	Performance IQ
	107.043 ± 15.402
	103.227 ± 11.212
	105.719 ± 15.818
	111.261 ± 8.502
	104.200 ± 12.518
	112.143 ± 10.14

	ADOS-2a
	6.500 ± 1.757
	−
	6.125 ± 1.963
	−
	7.333 ± 1.528
	−

	RBS-Rb
	37.278 ± 20.087
	1.000 ± 2.029
	27.259 ± 19.581
	3.750 ± 3.334
	35.000 ± 9.460
	6.143 ± 8.050


a ADOS-2 calibrated severity score; b RBS-R total raw score.

Supplementary Table 2. Spearman correlation analyses between composite gait variability score (CGVS) and demographics and clinical severity measures in autistic individuals (ASD) and neurotypical controls (NT)
	
	ASD
	NT

	
	ρ
	praw
	pFDR
	ρ
	praw
	pFDR

	CGVS vs age
	-0.377
	0.005
	0.050
	-0.788
	<0.001
	<0.001

	CGVS vs fs-IQ
	0.058
	0.675
	0.750
	-0.169
	0.231
	0.231

	CGVS vs ADOS-2 calibrated severity score
	0.048
	0.742
	0.742
	
	
	

	CGVS vs RBS-R stereotyped behavior
	-0.122
	0.410
	0.478
	
	
	

	CGVS vs RBS-R compulsive behavior
	0.105
	0.478
	0.478
	
	
	

	CGVS vs RBS-R ritualistic behavior
	0.370
	0.010
	0.050
	
	
	

	CGVS vs RBS-R sameness behavior
	0.233
	0.112
	0.187
	
	
	

	CGVS vs RBS-R restricted behavior
	0.246
	0.092
	0.187
	
	
	








Supplementary Table 3. Descriptive statistics of gait mean variables and MANCOVA results of autistic individuals (ASD) and neurotypical controls (NT)
	Gait measurement
	ASD
(mean ± sd)
	NT
(mean ± sd)
	F
	praw

	Cadence.mean (steps/min)
	132.193 ± 14.265
	133.31 ± 17.312
	0.001
	0.970

	StepWidth.mean (cm) 
	8.326 ± 3.411
	8.142 ± 2.154
	0.033
	0.856

	StepVelocity.mean (cm/s)
	133.007 ± 20.211
	135.06 ± 17.848
	0.619
	0.433

	HipAngle.HS.mean (deg)
	25.405 ± 9.100
	25.364 ± 7.502
	0.086
	0.770

	KneeAngle.HS.mean (deg)
	4.020 ± 6.994
	2.692 ± 4.961
	1.290
	0.259

	AnkleAngle.HS.mean (deg)
	-0.202 ± 5.142
	1.192 ± 6.014
	1.218
	0.272

	HipAngle.TO.mean (deg)
	-11.448 ± 9.915
	-11.647 ± 8.086
	0.087
	0.768

	KneeAngle.TO.mean (deg)
	21.505 ± 10.157
	21.717 ± 8.316
	0.026
	0.872

	AnkleAngle.TO.mean (deg)
	-4.823 ± 8.147
	-5.744 ± 7.144
	0.228
	0.634


HS: heel-strike; TO: toe-off


Appendix 1. Exploratory analysis to address possible site effect on statistical analysis validity
Site effects are commonly associated with two factors: 1) experimental setup and procedural differences, and 2) demographic characteristic differences across testing locations103. In the current study, we believe that the site effect was primarily driven by demographic differences instead of the former factor. This is because 1) we applied the same testing instrument, procedure, and task instruction across the three sites, and 2) the UTSW and KU cohorts were younger than the UF cohort, which led to anthropometry differences contributing to the site effect (Supplementary Table 1). 

To control for the site effect, we applied MANCOVA in which height and weight were introduced as covariates to identify gait variability measures significantly differentiated autistic individuals from neurotypical controls in Step 1 analysis (Model 1 statistics). We found that seven gait variability measures were statistically significant. 

We also conducted a separate MANCOVA with "site" (coded as a categorical variable) as the covariate (Model 2 statistics). Five gait variability measures survived FDR correction in Model 2. The pFDR of Cadence.sd (steps/min) and AnkleAngle.HS.sd (deg) was either at 0.05 or close to 0.05, representing a marginal significance. Models 1 and 2 analyses share quite similar statistical results and support our assumption that anthropometry differences (not the experimental procedure difference) profoundly contributed to the site effect of the current study. Our MANCOVA comparisons also demonstrate that Model 1 sufficiently controls the site effect when deriving the composite gait variability score. 

	
	Model 1
	Model 2

	Dependent Variable
	praw
	pFDR
	praw
	pFDR

	Cadence.sd (steps/min)
	0.020
	0.030
	0.039
	0.050

	StepWidth.sd (cm) 
	0.006
	0.011
	0.006
	0.027

	StepVelocity.sd (cm/s)
	0.002
	0.009
	0.007
	0.021

	HipAngle.HS.sd (deg)
	0.004
	0.012
	0.008
	0.018

	KneeAngle.HS.sd (deg)
	0.004
	0.010
	0.008
	0.014

	AnkleAngle.HS.sd (deg)
	0.027
	0.035
	0.035
	0.053

	HipAngle.TO.sd (deg)
	<0.001
	0.004
	<0.001
	0.008

	KneeAngle.TO.sd (deg)
	0.144
	0.162
	0.159
	0.179

	AnkleAngle.TO.sd (deg)
	0.196
	0.196
	0.351
	0.351





Appendix 2: Analysis of group effects on mean spatiotemporal and joint angle measures using MANCOVA
To verify the specificity of gait standard deviation metrics for differentiating autistic and NT individuals, a separate MANCOVA, similar to the model described for gait variability metrics (see Methods: Statistical Analyses), was conducted to determine if nine mean kinematic variables differentiated autistic from NT individuals (Supplementary Table 2). The nine variables included in this MANCOVA represented the mean values (rather than standard deviations) of the same spatiotemporal and joint kinematic variables described in the main text: mean values of cadence (Cadence.mean), step width (StepWidth.mean), step velocity (StepVelocity.mean), hip (HipAngle.HS.mean) and knee (KneeAngle.HS.mean) angles at heel strikes, hip (HipAngle.TO.mean) and knee (KneeAngle.TO.mean) angles at toe-offs, and knee (KneeAngle.HS.mean) and ankle (AnkleAngle.HS.mean) angles at heel strikes. None of these nine mean gait variables were included in subsequent analyses because groups did not differ on any of the mean gait measures (Supplementary Table 3).



