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[bookmark: _Toc68430614]Baseline condition – graphical data
[bookmark: _Hlk62454893]Lower limb, pelvis and trunk kinematics of three women walking in baseline condition. 
Red – prosthetic side (pro) stride; blue – intact side (int) stride. Solid – sagittal plane individual strides, positive indicates flexion; dashed – coronal plane mean of five strides (positive equivalent to hip/shoulder down, trunk uses secondary axis); dotted – transverse plane mean of five strides (positive equivalent to hip/shoulder forward; trunk uses secondary axis). Dark and light grey bands represent normative dataset (n = 8) mean ± 1 and ± 2 standard deviations respectively; sagittal plane only.  Ankle graphs reflect posture normalized to standing position. Tabulated features indicate prominent differences from normative data (> sign indicates side of greater prominence of the feature, not greater value).
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[bookmark: _Toc68430615]Condition comparison – graphical data

Tri-planar pelvis and trunk angles, and bilateral sagittal plane lower limb angles, time-normalized to stride; foot-on to ipsilateral foot-on. Trunk and pelvis graphs represent intact side stride. Dark and light grey bands represent normative dataset (n = 8) mean ± 1 and ± 2 standard deviations respectively. Ankle angle expressed both non-normalized (thick lines) and normalized to standing position (thin lines; mean only). For former, normative data is available for a pattern and range of motion reference only; not absolute values. Trunk and pelvis results for intact limb gait cycle. 
Cardan sequence flex/ext – add/abd – int/ext for all joint and segment angles. Lower limb angles positive flexion, adduction, internal rotation. Trunk and pelvis positive anterior lean/tilt, down obliquity (shoulder/hip down), forward twist (shoulder/hip forward). Refer to S1 for segment definitions and model conventions. 
Five strides were processed in each walking condition. 
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[bookmark: _Toc68430617]Flat shoes
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[bookmark: _Toc68430618]Heeled Shoes
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[bookmark: _Toc68430619]Participant 2
[bookmark: _Toc68430620]Flat shoes
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[bookmark: _Toc68430621]Heeled shoes
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[bookmark: _Toc68430625]Numerical data

Variables computed across 5 strides in each walking condition; mean and standard deviation (SD). Changes significant from baseline (athletic shoe, prosthetist-aligned condition) at p < 0.01, unless italicized (p < 0.05) or grey (p > 0.05). Values in degrees unless otherwise stated. For clarity: χ - flexion minimum during mid stance (+ indicates more flexed at minimum; - indicates more extended at minimum). ψ - Flexion minimum (+ indicates more flexed at minimum; - indicates more extended at minimum).
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	Condition

	
	Proportion of
gait cycle analyzed
↓
	Athletic Shoe
	Flat - misaligned
	Flat - realigned
	Heel - realigned

	 
	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Ankle
	  
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average midstance angle
	(Mean 20-40%)
	-16.9
	0.3
	-17.5
	0.1
	-12.1
	0.2
	-30.5
	0.1

	Full gait cycle ROM
	(Max-Min 0-100%)
	11.0
	0.5
	9.2
	0.5
	9.8
	0.4
	12.3
	0.6

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average midstance angle
	(Mean 20-40%)
	-24.2
	0.9
	-20.1
	2.0
	-16.9
	0.7
	-34.7
	1.3

	Full gait cycle ROM
	(Max-Min 0-100%)
	34.2
	1.8
	36.1
	1.6
	36.0
	1.6
	31.3
	2.2

	Knee
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance flexion maximum
	(Max 0-40%)
	15.6
	1.6
	15.1
	0.5
	20.0
	0.4
	20.9
	0.7

	Stance flexion minimumχ
	(Min 20-60%)
	11.1
	1.0
	9.1
	1.8
	12.4
	1.2
	10.3
	0.7

	Swing flexion maximum
	(Max 60-100%)
	56.1
	1.3
	60.1
	1.7
	62.1
	1.0
	58.3
	1.2

	Full stride ROM
	(Max-Min 0-100%)
	58.6
	1.1
	62.2
	1.7
	63.0
	1.1
	59.1
	1.1

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance flexion maximum
	(Max 0-40%)
	18.9
	0.8
	17.8
	1.3
	19.4
	1.4
	20.2
	1.3

	Stance flexion minimumχ
	(Min 20-60%)
	3.7
	1.5
	2.1
	0.8
	2.6
	1.1
	2.5
	2.2

	Swing flexion maximum
	(Max 60-100%)
	39.5
	1.4
	44.6
	1.1
	45.0
	0.9
	37.3
	2.2

	Full stride ROM
	(Max-Min 0-100%)
	43.6
	1.5
	49.9
	0.7
	49.4
	0.6
	42.2
	1.7

	Hip
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance ROM
	(Max-Min 0-65%)
	27.8
	0.9
	26.3
	0.9
	28.0
	1.6
	30.0
	1.3

	Average midstance angle
	(Mean 20-40%)
	25.9
	1.2
	24.1
	0.8
	27.7
	1.5
	31.0
	1.5

	Peak extensionψ
	(Min 0-100%)
	12.4
	1.1
	11.8
	0.8
	13.6
	1.8
	15.0
	1.1

	Full stride ROM
	(Max-Min 0-100%)
	30.2
	1.3
	29.4
	0.8
	30.2
	1.7
	31.3
	1.3

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance ROM
	(Max-Min 0-65%)
	37.0
	1.1
	37.1
	2.0
	38.8
	2.2
	39.3
	1.7

	Average midstance angle
	(Mean 20-40%)
	20.2
	1.1
	18.0
	1.0
	19.0
	0.8
	25.1
	1.2

	Peak extensionψ
	(Min 0-100%)
	3.6
	1.0
	2.1
	1.6
	2.3
	0.9
	5.7
	1.5

	Full stride ROM
	(Max-Min 0-100%)
	37.1
	1.1
	37.4
	1.8
	39.0
	1.8
	39.5
	1.4

	Pelvis
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average anterior tilt
	(Mean 0-100%)
	22.8
	0.7
	22.6
	0.7
	23.0
	0.4
	24.7
	0.6

	Tilt ROM
	(Max-Min 0-100%)
	5.5
	0.6
	6.1
	1.8
	6.1
	1.5
	6.0
	0.8

	Obliquity ROM
	(Max-Min 0-100%)
	10.6
	1.0
	10.4
	0.9
	10.1
	0.5
	13.3
	1.6

	Transverse rotation ROM
	(Max-Min 0-100%)
	21.0
	2.0
	18.2
	1.4
	19.1
	1.4
	21.0
	1.2

	Trunk
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average anterior lean
	(Mean 0-100%)
	8.6
	0.7
	8.2
	0.6
	8.8
	0.9
	10.2
	0.8

	Anterior lean ROM
	(Max-Min 0-100%)
	4.9
	0.6
	4.8
	0.9
	4.9
	1.7
	5.1
	1.1

	Lateral lean ROM
	(Max-Min 0-100%)
	8.5
	0.7
	9.7
	0.7
	9.8
	1.2
	11.9
	0.8

	Transverse rotation ROM
	(Max-Min 0-100%)
	13.3
	2.0
	10.4
	1.4
	11.9
	2.8
	11.5
	2.4

	Temporal Distance
	

	Cadence (steps/minute)	
	129.6
	2.7
	126.0
	3.5
	125.6
	4.3
	125.1
	4.4

	Prosthetic side step length (m)
	0.68
	0.02
	0.66
	0.02
	0.65
	0.01
	0.63
	0.02

	Intact side step length (m)
	0.62
	0.02
	0.61
	0.03
	0.62
	0.02
	0.63
	0.02

	Walking Speed (m/s)
	1.42
	0.04
	1.33
	0.04
	1.33
	0.02
	1.31
	0.03
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	Condition

	
	Proportion of
gait cycle analyzed
↓
	Athletic Shoe
	Flat - misaligned
	Flat - realigned
	Heel - realigned

	
	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Ankle
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average midstance angle
	(Mean 20-40%)
	-21.0
	0.5
	-19.4
	0.2
	-16.1
	0.3
	-36.2
	0.6

	Full gait cycle ROM
	(Max-Min 0-100%)
	14.4
	0.3
	16.2
	0.2
	16.4
	0.3
	17.7
	0.3

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average midstance angle
	(Mean 20-40%)
	-18.9
	0.7
	-14.5
	0.6
	-12.0
	0.9
	-27.5
	0.6

	Full gait cycle ROM
	(Max-Min 0-100%)
	28.5
	1.0
	27.3
	0.6
	29.9
	1.8
	32.6
	0.9

	Knee
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance flexion maximum
	(Max 0-40%)
	3.1
	1.0
	2.2
	0.3
	2.6
	0.5
	10.2
	1.2

	Stance flexion minimumχ
	(Min 20-60%)
	-0.2
	0.6
	-5.8
	0.7
	-5.8
	0.5
	-1.3
	0.5

	Swing flexion maximum
	(Max 60-100%)
	76.3
	0.9
	77.4
	0.9
	77.9
	0.6
	73.6
	1.0

	Full stride ROM
	(Max-Min 0-100%)
	80.4
	1.0
	83.2
	0.5
	83.7
	0.8
	75.0
	1.2

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance flexion maximum
	(Max 0-40%)
	17.5
	2.1
	12.3
	1.0
	12.8
	1.5
	20.2
	1.4

	Stance flexion minimumχ
	(Min 20-60%)
	7.2
	0.9
	4.8
	1.0
	4.8
	1.8
	11.0
	0.8

	Swing flexion maximum
	(Max 60-100%)
	65.4
	1.2
	68.5
	1.0
	69.5
	0.9
	66.3
	0.8

	Full stride ROM
	(Max-Min 0-100%)
	66.0
	2.2
	68.9
	1.7
	70.6
	1.6
	61.3
	1.4

	Hip
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance ROM
	(Max-Min 0-65%)
	37.4
	0.9
	34.4
	1.4
	35.3
	0.8
	38.7
	1.5

	Average midstance angle
	(Mean 20-40%)
	30.9
	0.5
	26.2
	0.9
	28.2
	0.2
	34.0
	1.1

	Peak extensionψ
	(Min 0-100%)
	16.1
	0.6
	15.4
	1.1
	18.5
	0.7
	16.3
	1.4

	Full stride ROM
	(Max-Min 0-100%)
	48.6
	1.0
	46.2
	0.8
	45.7
	0.8
	49.0
	1.0

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance ROM
	(Max-Min 0-65%)
	38.6
	1.3
	39.2
	0.4
	38.8
	0.8
	39.1
	1.4

	Average midstance angle
	(Mean 20-40%)
	35.2
	0.9
	31.9
	0.6
	34.1
	0.7
	39.2
	1.1

	Peak extensionψ
	(Min 0-100%)
	15.0
	0.4
	13.3
	0.9
	16.1
	0.5
	17.8
	0.7

	Full stride ROM
	(Max-Min 0-100%)
	42.3
	1.0
	43.0
	0.3
	43.8
	1.0
	41.4
	1.5

	Pelvis
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average anterior tilt
	(Mean 0-100%)
	28.5
	0.5
	27.2
	0.4
	29.4
	0.3
	29.3
	0.7

	Tilt ROM
	(Max-Min 0-100%)
	3.7
	0.4
	3.1
	0.4
	3.2
	0.3
	4.1
	0.3

	Obliquity ROM
	(Max-Min 0-100%)
	12.6
	0.9
	10.8
	1.1
	12.2
	1.8
	13.0
	0.4

	Transverse rotation ROM
	(Max-Min 0-100%)
	13.4
	0.8
	16.7
	1.2
	16.4
	0.9
	13.2
	0.6

	Trunk
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average anterior lean
	(Mean 0-100%)
	3.4
	0.6
	2.2
	0.5
	1.2
	0.7
	1.9
	1.4

	Anterior lean ROM
	(Max-Min 0-100%)
	5.2
	0.6
	4.7
	0.8
	5.2
	0.7
	4.5
	0.2

	Lateral lean ROM
	(Max-Min 0-100%)
	10.6
	1.3
	11.8
	1.1
	12.1
	1.4
	13.3
	1.0

	Transverse rotation ROM
	(Max-Min 0-100%)
	15.9
	1.5
	18.7
	2.3
	17.9
	1.9
	17.7
	1.1

	Temporal Distance
	

	Cadence (steps/minute)	
	110.2
	10.5
	108.8
	10.3
	108.0
	10.3
	100.5
	8.7

	Prosthetic side step length (m)
	0.69
	0.01
	0.62
	0.01
	0.65
	0.01
	0.64
	0.01

	Intact side step length (m)
	0.62
	0.02
	0.57
	0.02
	0.58
	0.01
	0.60
	0.02

	Walking Speed (m/s)
	 
	1.20
	0.03
	1.07
	0.00
	1.09
	0.02
	1.04
	0.03
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	Condition

	
	Proportion of
gait cycle analyzed
↓
	Athletic Shoe
	Flat - misaligned
	Flat - realigned
	Heel - realigned

	
	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Ankle
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average midstance angle
	(Mean 20-40%)
	-17.6
	0.7
	-16.5
	0.6
	-11.4
	0.5
	-32.3
	0.3

	Full gait cycle ROM
	(Max-Min 0-100%)
	14.2
	0.2
	14.0
	0.1
	13.9
	0.3
	14.7
	0.4

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average midstance angle
	(Mean 20-40%)
	-19.1
	0.5
	-13.5
	0.7
	-12.3
	0.3
	-31.0
	0.6

	Full gait cycle ROM
	(Max-Min 0-100%)
	34.2
	2.6
	32.1
	3.0
	31.8
	1.0
	30.4
	2.5

	Knee
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance flexion maximum
	(Max 0-40%)
	14.8
	2.8
	8.6
	3.3
	15.9
	1.0
	20.8
	0.8

	Stance flexion minimumχ
	(Min 20-60%)
	-5.9
	1.0
	-13.0
	1.0
	-7.5
	1.2
	-4.7
	0.4

	Swing flexion maximum
	(Max 60-100%)
	65.8
	0.4
	69.6
	1.3
	69.8
	1.4
	64.1
	1.7

	Full gait cycle ROM
	(Max-Min 0-100%)
	72.2
	0.7
	82.6
	1.6
	77.6
	0.9
	69.0
	1.5

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance flexion maximum
	(Max 0-40%)
	20.6
	0.4
	16.4
	1.3
	19.9
	1.2
	20.7
	1.0

	Stance flexion minimumχ
	(Min 20-60%)
	0.5
	0.5
	0.5
	0.9
	0.6
	0.8
	-1.5
	0.6

	Swing flexion maximum
	(Max 60-100%)
	55.0
	1.3
	59.8
	1.7
	59.4
	0.7
	58.3
	1.3

	Full gait cycle ROM
	(Max-Min 0-100%)
	56.4
	1.4
	63.3
	2.0
	60.9
	1.7
	59.8
	0.9

	Hip
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prosthetic side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance ROM
	(Max-Min 0-65%)
	45.8
	0.9
	45.6
	1.1
	46.8
	1.3
	50.7
	1.5

	Average midstance angle
	(Mean 20-40%)
	16.2
	0.7
	9.8
	1.2
	15.1
	0.7
	22.9
	2.2

	Peak extensionψ
	(Min 0-100%)
	-4.7
	0.9
	-7.5
	0.9
	-6.3
	1.6
	-4.1
	1.6

	Full gait cycle ROM
	(Max-Min 0-100%)
	49.7
	1.5
	53.7
	0.6
	50.1
	1.6
	50.7
	1.5

	Intact side
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stance ROM
	(Max-Min 0-65%)
	49.9
	1.2
	47.2
	1.0
	48.1
	1.7
	48.6
	1.2

	Average midstance angle
	(Mean 20-40%)
	16.8
	1.1
	14.4
	0.9
	14.5
	1.1
	18.5
	0.9

	Peak extensionψ
	(Min 0-100%)
	-8.8
	0.9
	-9.1
	0.6
	-9.1
	0.9
	-8.2
	1.3

	Full gait cycle ROM
	(Max-Min 0-100%)
	49.9
	1.2
	47.2
	1.0
	48.1
	1.7
	48.6
	1.2

	Pelvis
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average anterior tilt
	(Mean 0-100%)
	17.6
	0.5
	16.8
	0.3
	16.5
	0.6
	17.0
	0.6

	Tilt ROM
	(Max-Min 0-100%)
	5.4
	0.6
	5.1
	0.4
	6.6
	0.5
	5.2
	1.0

	Obliquity ROM
	(Max-Min 0-100%)
	14.7
	0.6
	14.1
	1.5
	12.6
	1.2
	13.9
	0.7

	Transverse rotation ROM
	(Max-Min 0-100%)
	12.5
	0.9
	13.6
	0.7
	10.6
	1.1
	9.6
	2.2

	Trunk
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average anterior lean
	(Mean 0-100%)
	2.5
	0.8
	-0.2
	1.0
	1.1
	0.8
	2.8
	1.6

	Anterior lean ROM
	(Max-Min 0-100%)
	3.3
	0.8
	5.9
	1.4
	4.1
	0.3
	3.4
	0.6

	Lateral lean ROM
	(Max-Min 0-100%)
	3.6
	0.6
	3.6
	0.5
	3.5
	0.4
	2.8
	0.5

	Transverse rotation ROM
	(Max-Min 0-100%)
	10.9
	1.9
	15.0
	1.8
	13.1
	1.2
	13.1
	1.8

	Temporal Distance
	
	
	
	
	
	
	
	
	

	Cadence (steps/minute)	
	118.3
	2.5
	115.2
	2.3
	118.1
	3.1
	114.6
	3.3

	Prosthetic side step length (m)
	0.82
	0.01
	0.75
	0.01
	0.76
	0.01
	0.74
	0.02

	Intact side step length (m)
	0.65
	0.01
	0.63
	0.02
	0.65
	0.02
	0.65
	0.02

	Walking Speed (m/s)
	 
	1.46
	0.02
	1.32
	0.02
	1.40
	0.03
	1.31
	0.03
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Trunk

Pelvis

Hip

Knee

Ankle

Participant 1

Angle ()

Time (%stride)

Mid-stance plantarflexion (‘vaulting’) (1a,
int).

Reduced mid-to-late stance knee
extension (1b, pro>int).

Reduced swing phase knee flexion (1c,
int).

Increased hip flexion on average, and
reduced hip ROM (1d, pro>int).

Reducedterminal stance hip extension
(1e, pro>int).

Pronounced anterior pelvic tilt (1f) and
anterior trunk lean (1g).

Pelvic obliquity (‘hip hike’) (1h)and
lateral trunk lean (1i, towards pro).

Increased pelvis ROM and trunk ROM.

Participant 2

2e
2d
2c
« 2b
- 2a
Time (%stride)

Pronounced early stance plantarflexion
peak (2a, int).

Stance phase knee flexion attenuated,
near absent (2b, pro).

Reduced mid-to-late stance knee
extension (2¢, int).

Exaggerated swing phase knee flexion
(2d, pro>int).

Hips flexed throughout; no full
extension (2e, bilat).

Premature hip flexion overshoot (2f,
pro>int).

Prominent anterior pelvic tilt (2g) and
anterior trunk lean (2h).

Increased coronal & transverse pelvis
and trunk ROMs.

Stance duration asymmetry (pros
curtailed, int extended; see hip profile).

Participant 3

3b

3a

Time (%stride)

Knee mid-stance hyperextension (3a,
pro).

Increased swing phase knee flexion
(3b, pro).

Premature hip flexion overshoot (3¢,
pro).

Increased anterior pelvic tilt (3d).

Lateral trunk lean (3e, towards pro).

Increased coronal & transverse pelvis
ROM, and coronal trunk ROM.
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