	 Overall Mean (SD) 
	SKDH gait applied on Single Lumbar Accelerometer
	GAITRite 
(reference)
	APDM
(reference)

	
Cadence (steps/min) 
	
	 
	

	Natural Walk
	105.42 (7.774)
	105.48 (7.806)
	107.79 (8.219)

	Fast Walk
	120.49 (9.401)
	117.20 (9.395)
	123.70 (10.920)

	Slow Walk 
	82.53 (10.801)
	81.64 (10.642)
	81.68 (11.809)

	Carpet Walk
	103.16 (7.589) 
	102.87 (7.324) 
	105.36 (7.921) 

	Tile Walk
	105.65 (7.810)
	NA
	107.74 (8.081)

	Simulated Activities
	110.69 (7.552) 
	NA
	112.45 (7.720) 

	20 min walk
	109.43 (8.435) 
	NA
	109.55 (9.053) 

	At-home
	106.76 (6.445)
	NA
	NA

	
Gait Speed (m/sec) 
	 
	 
	 

	Natural Walk
	1.01 (0.120)
	1.20 (0.150)
	1.10 (0.138)

	Fast Walk
	1.31 (0.179)
	1.60 (0.213)
	1.49 (0.193)

	Slow Walk 
	0.62 (0.123)
	0.77 (0.145)
	0.67 (0.154)

	Carpet Walk
	0.99 (0.119) 
	1.16 (0.140) 
	1.05 (0.124)

	Tile Walk
	1.01 (0.135) 
	NA
	1.09 (0.139) 

	Simulated Activities
	1.08 (0.141) 
	NA
	1.08 (0.109) 

	20 min walk
	1.13 (0.146) 
	NA
	1.16 (0.157) 

	At-home
	0.97 (0.110)
	NA
	NA

	
Stride Duration (sec) 
	 
	 
	 

	Natural Walk
	1.14 (0.083)
	1.13 (0.084)
	1.12 (0.082)

	Fast Walk
	1.00 (0.081)
	0.98 (0.083)
	0.98 (0.085)

	Slow Walk 
	1.48 (0.196)
	1.49 (0.206)
	1.50 (0.225)

	Carpet Walk
	1.16 (0.088) 
	1.15 (0.090) 
	1.15 (0.086)

	Tile Walk
	1.14 (0.082) 
	NA
	1.12 (0.084) 

	Simulated Activities
	1.08 (0.071) 
	NA
	1.07 (0.074) 

	20 min walk
	1.10 (0.102) 
	NA
	1.11 (0.117) 

	At-home
	1.14 (0.072)
	NA
	NA

	
Stride Length (m) 
	 
	 
	 

	Natural Walk
	1.15 (0.126)
	1.34 (0.106)
	1.23 (0.097)

	Fast Walk
	1.31 (0.159)
	1.56 (0139)
	1.44 (0.126)

	Slow Walk 
	0.90 (0.112)
	1.12 (0.100)
	0.97 (0.113)

	Carpet Walk
	1.15 (0.114) 
	1.32 (0.108) 
	1.20 (0.102)

	Tile Walk
	1.15 (0.127) 
	NA
	1.22 (0.104) 

	Simulated Activities
	1.17 (0.130) 
	NA
	1.20 (0.083) 

	20 min walk
	1.23 (0.132) 
	NA
	1.27 (0.123) 

	At-home
	1.08 (0.103)
	NA
	NA


Supplementary Table 1 Descriptive statistics for gait metrics derived by different methods during self-paced natural, fast, and slow walking tasks.


	 ICC / R
	SKDH gait applied on Single Lumbar Accelerometer vs GAITRite (reference)
	SKDH gait applied on Single Lumbar Accelerometer vs APDM (reference)

	
Cadence (steps/min) 
	 
	 

	Natural Walk
	0.989 / 0.988*
	0.938 / 0.980*

	Fast Walk
	0.809 / 0.853*
	0.929 / 0.985*

	Slow Walk 
	0.811 / 0.813*
	0.854 / 0.853*

	Carpet Walk
	0.969 / 0.969*
	0.950 / 0.989*

	Tile Walk
	NA
	0.958 / 0.991*

	Simulated Activities
	NA
		0.958 / 0.983*

	20 min walk
	NA
	0.991 / 0.993*

	
Gait Speed (m/sec) 
	 
	 

	Natural Walk
	0.360 / 0.737*
	0.588 / 0.747*

	Fast Walk
	0.400 / 0.836*
	0.584 / 0.849*

	Slow Walk 
	0.549 / 0.917*
	0.840 / 0.919*

	Carpet Walk
	0.424 / 0.780*
	0.717 / 0.805*

	Tile Walk
	NA
	0.668 / 0.774*

	Simulated Activities
	NA
	0.816 / 0.834*

	20 min walk
	NA
	0.898 / 0.923*

	
Stride Duration (sec) 
	 
	 

	Natural Walk
	0.983 / 0.993*
	0.965 / 0.987*

	Fast Walk
	0.970 / 0.993*
	0.955 / 0.991*

	Slow Walk 
	0.836 / 0.831*
	0.877 / 0.884*

	Carpet Walk
	0.984 / 0.996*
	0.968 / 0.992*

	Tile Walk
	NA
	0.980 / 0.997*

	Simulated Activities
	NA
	0.979 / 0.988*

	20 min walk
	NA
	0.986 / 0.996*

	
Stride Length (m) 
	 
	 

	Natural Walk
	0.285 / 0.685*
	0.549 / 0.694*

	Fast Walk
	0.355 / 0.858*
	0.597 / 0.838*

	Slow Walk 
	0.252 / 0.815*
	0.672 / 0.817*

	Carpet Walk
	0.300 / 0.667*
	0.656 / 0.718*

	Tile Walk
	NA
	0.619 / 0.724*

	Simulated Activities
	NA
	0.733 / 0.821*

	20 min walk
	NA
	0.835 / 0.876*

	 ICC / R
	Wrist Accelerometer vs APDM
	SKDH gait applied on Single Lumbar Accelerometer vs APDM
	SKDH gait applied on Single Lumbar Accelerometer vs Wrist accelerometer

	Total Number of Steps
	
	
	

	Simulated Activities
	0.369 / 0.709*
	0.227 / 0.744*
	0.131 / 0.631*

	20 min walk
	0.960 / 0.981*
	0.818 / 0.977*
	0.763 / 0.963*


Supplementary Table 2 Intra-class Correlation Coefficient (ICC) for gait metrics derived by different methods during self-paced natural, fast, and slow walking tasks. * represents significance with p<.05 for Pearson’s correlation.


	Gait Speed
	
	SKDH gait
	GAITRite
	APDM
	GAITRite  - SKDH gait
	APDM - SKDH gait

	Natural Walk 
	LS Mean(SE)
	1.01 (0.035)
	1.20 (0.035)
	1.10 (0.035)
	0.19 (0.039)
	0.10 (0.039)

	
	95% CI
	(0.94, 1.08)
	(1.13, 1.27)
	(1.03, 1.17)
	(0.12, 0.27)
	(0.02, 0.17)

	
	p-value
	
	
	
	<.001*
	0.015*

	Fast Walk
	LS Mean (SE)
	1.31 (0.035)
	1.60 (0.035)
	1.49 (0.035)
	0.29 (0.039)
	0.18 (0.039)

	
	95% CI
	(1.24, 1.38)
	(1.53, 1.66)
	(1.42, 1.55)
	(0.21, 0.36)
	(0.10, 0.25)

	
	p-value
	
	
	
	<.001*
	<.001*

	Slow Walk
	LS Mean (SE)
	0.62 (0.035)
	0.77 (0.035)
	0.67 (0.035)
	0.15 (0.039)
	0.05 (0.039)

	
	95% CI
	(0.55, 0.69)
	(0.70, 0.84)
	(0.60, 0.74)
	(0.08, 0.23)
	(-0.02, 0.13)

	
	p-value
	
	
	
	<.001*
	0.17

	
Cadence
	
	SKDH gait 
	GAITRite
	APDM
	GAITRite  - SKDH gait
	APDM - SKDH gait

	Natural Walk 
	LS Mean (SE)
	105.42 (2.195)
	105.48 (2.195)
	107.79 (2.195)
	0.07 (2.140)
	2.38 (2.140)

	
	95% CI
	(101.01,109.82)
	(101.08,109.89)
	(103.39,112.20)
	(-4.16, 4.29)
	(-1.85, 6.61)

	
	p-value
	
	
	
	
	

	Fast Walk
	LS Mean (SE)
	120.49 (2.195)
	117.20 (2.195)
	123.70 (2.195)
	-3.29 (2.140)
	3.21 (2.140)

	
	95% CI
	(116.08,124.90)
	(112.79,121.61)
	(119.29,128.10)
	(-7.52, 0.94)
	(-1.02, 7.43)

	
	p-value
	
	
	
	
	

	Slow Walk
	LS Mean (SE)
	82.53 (2.195)
	80.86(2.195)
	81.68 (2.195)
	-1.67 (2.140)
	-0.85 (2.140)

	
	95% CI
	(78.12, 86.94)
	(76.45, 85.26)
	(77.27, 86.08)
	(-5.90, 2.56)
	(-5.08, 3.38)

	
	p-value
	
	
	
	
	

	
Stride Duration (s)
	
	SKDH gait 
	GAITRite
	APDM
	GAITRite  - SKDH gait
	APDM - SKDH gait

	Natural Walk 
	LS Mean(SE)
	1.14 (0.031) 
	1.13 (0.031) 
	1.12 (0.031) 
	-0.01 (0.034) 
	-0.02 (0.034) 

	
	95% CI
	(1.07, 1.20) 
	(1.06, 1.19) 
	(1.06, 1.18) 
	(-0.08, 0.05) 
	(-0.08, 0.05) 

	
	p-value
	
	
	
	
	

	Fast Walk
	LS Mean (SE)
	1.00 (0.031) 
	0.98 (0.031) 
	0.98 (0.031) 
	-0.02 (0.034) 
	-0.02 (0.034) 

	
	95% CI
	(0.94, 1.06)
	 (0.92, 1.04) 
	 (0.92, 1.04) 
	(-0.08, 0.05) 
	(-0.09, 0.04) 

	
	p-value
	
	
	
	
	

	Slow Walk
	LS Mean (SE)
	1.48 (0.031) 
	1.49 (0.031) 
	1.50 (0.031) 
	0.01 (0.034) 
	0.02 (0.034) 

	
	95% CI
	(1.42, 1.54)
	 (1.43, 1.55) 
	 (1.44, 1.57) 
	(-0.06, 0.07) 
	(-0.04, 0.09) 

	
	p-value
	
	
	
	
	

	
Stride Length (m)
	
	SKDH gait 
	GAITRite
	APDM
	GAITRite  - SKDH gait
	APDM - SKDH gait

	Natural Walk 
	LS Mean(SE)
	1.15 (0.026) 
	1.34 (0.026) 
	1.23 (0.026) 
	0.19 (0.026) 
	0.08 (0.026) 

	
	95% CI
	(1.10, 1.20) 
	(1.29, 1.40) 
	(1.17, 1.28) 
	(0.14, 0.24) 
	(0.03, 0.13) 

	
	p-value
	
	
	
	<.001*
	0.003*

	Fast Walk
	LS Mean(SE)
	1.31 (0.026) 
	1.56 (0.026) 
	1.44 (0.026) 
	0.25 (0.026) 
	0.13 (0.026) 

	
	95% CI
	(1.26, 1.36)
	(1.50, 1.61)
	 (1.39, 1.49) 
	(0.19, 0.30) 
	(0.08, 0.18) 

	
	p-value
	
	
	
	<.001*
	<.001*

	Slow Walk
	LS Mean(SE)
	0.90 (0.026) 
	1.12 (0.026) 
	0.97 (0.026)
	0.22 (0.026) 
	0.08 (0.026) 

	
	95% CI
	 (0.85, 0.95) 
	(1.07, 1.18) 
	 (0.92, 1.03) 
	(0.17, 0.28) 
	(0.02, 0.13) 

	
	p-value
	
	
	
	<.001*
	0.005*


Supplementary Table 3 Mixed Model Regression least square mean estimates and differences, as well as pairwise comparisons for significant gait metrics for different self-paced walking speeds for various gait metrics.

	Gait Speed
	
	SKDH gait
	GAITRite
	APDM
	GAITRite  - SKDH gait
	APDM - SKDH gait

	Carpet Walk 
	LS Mean(SE)
	0.99 (0.029) 
	1.16 (0.029) 
	1.05 (0.029) 
	0.17 (0.016) 
	0.06 (0.016) 

	
	95% CI
	(0.93, 1.05) 
	(1.10, 1.22) 
	(0.99, 1.11) 
	(0.13, 0.20) 
	(0.03, 0.09) 

	
	p-value
	
	
	
	<.001*
	<.001*

	Tile Walk
	LS Mean (SE)
	1.01 (0.029) 
	NA
	1.09 (0.029) 
	NA
	0.08 (0.016) 

	
	95% CI
	1.01 (0.029) 
	NA
	 (1.03, 1.15) 
	NA
	(0.05, 0.11) 

	
	p-value
	
	
	
	
	<.001*

	
Cadence
	
	SKDH gait 
	GAITRite
	APDM
	GAITRite  - SKDH gait
	APDM - SKDH gait

	Carpet Walk 
	LS Mean (SE)
	103.16 (1.775) 
	102.87 (1.775) 
	105.36 (1.775) 
	-0.30 (0.463) 
	2.20 (0.463) 

	
	95% CI
	(99.45, 106.88)
	 (99.15, 106.58) 
	(101.64,109.07)
	(-1.22, 0.63) 
	(1.27, 3.12) 

	
	p-value
	
	
	
	0.525
	<.001*

	Tile Walk
	LS Mean (SE)
	105.65 (1.775) 
	NA
	107.74 (1.775) 
	NA
	2.09 (0.463) 

	
	95% CI
	(101.93,109.36)
	NA
	(104.02,111.45)
	NA
	(1.17, 3.01) 

	
	p-value
	
	
	
	
	<.001*

	
Stride Duration (s)
	
	SKDH gait 
	GAITRite
	APDM
	GAITRite  - SKDH gait
	APDM - SKDH gait

	Carpet Walk 
	LS Mean(SE)
	1.16 (0.020) 
	1.15 (0.020) 
	1.15 (0.020) 
	-0.01 (0.004) 
	-0.02 (0.004) 

	
	95% CI
	(1.12, 1.21) 
	(1.11, 1.19) 
	(1.10, 1.19) 
	(-0.02, -0.01) 
	(-0.03, -0.01) 

	
	p-value
	
	
	
	0.002*
	<.001*

	Tile Walk
	LS Mean (SE)
	1.14 (0.020) 
	NA
	1.12 (0.020) 
	NA
	-0.02 (0.004) 

	
	95% CI
	 (1.09, 1.18) 
	NA
	 (1.08, 1.16) 
	NA
	(-0.02, -0.01) 

	
	p-value
	
	
	
	
	<.001*

	
Stride Length (m)
	
	SKDH gait 
	GAITRite
	APDM
	GAITRite - SKDH gait
	APDM - SKDH gait

	Carpet Walk 
	LS Mean (SE)
	1.15 (0.025) 
	1.32 (0.025) 
	1.20 (0.025) 
	0.17 (0.016) 
	0.05 (0.016) 

	
	95% CI
	(1.10, 1.20) 
	 (1.27, 1.38) 
	(1.15, 1.25) 
	(0.14, 0.21) 
	(0.02, 0.08) 

	
	p-value
	
	
	
	<.001*
	0.003*

	Tile Walk
	LS Mean (SE)
	1.15 (0.025) 
	NA
	1.22 (0.025)
	NA 
	0.07 (0.016) 

	
	95% CI
	 (1.10, 1.20) 
	NA 
	(1.17, 1.27) 
	NA 
	(0.03, 0.10) 

	
	p-value
	
	
	
	
	<.001*


Supplementary Table 4 Mixed Model Regression least square mean estimates and differences, as well as pairwise comparisons for significant gait metrics on different floor surfaces. Pairwise comparisons for each method (GAITRite, APDM, SKDH gait)  were  included when there is a main effect of method.
[image: ] Supplementary Figure 1 Validation of number of steps detected by multiple methods during in-lab activity blocks task
[image: ]
Supplementary Figure 2  Comparison of 95th percentile at-home gait speed and in lab tasks (top). Comparison of at-home gait speed during medium and long bouts and 20 minute walk task (bottom).



	
	Visit 1 vs Visit 2
	Natural Walk
	Fast Walk
	Slow Walk
	Carpet
	Tile

	Average Cadence
	ICC 
[95% CI] 
	0.906 
[0.74, 0.96]
	0.894 
[0.73, 0.95]
	0.408 
[-0.05, 0.71]
	0.930 
[0.82, 0.97] 
	0.922 
[0.74, 0.97]

	Gait Speed
	ICC 
[95% CI]
	0.722 
[0.35, 0.88]

	0.860 
[0.66, 0.94] 
	0.561 
[-0.10, 0.83]
	0.878 
[0.69, 0.95]
	0.831
[0.60, 0.92]

	Stride
Duration
	ICC 
[95% CI]
	0.872
[0.67, 0.94]
	0.900
[0.75,0.96]
	0.426 
[-0.06,0.73]
	0.908 
[0.76, 0.96]
	0.912 [0.77,0.96]

	Stride Length
	ICC 
[95% CI]
	0.852 
[0.55, 0.94]
	0.926 
[0.81, 0.97]
	0.649 [0.21,0.84]
	0.854 
[0.63, 0.94]
	0.849 
[0.64, 0.93]


Supplementary Table 5 Test-Retest evaluation for SKDH gait during in-lab walk tasks across two visits
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