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	Muscle
	Location of EMG & MMG sensor placement

	Hip adductor:
Adductor magnus (AM)
	Halfway between the pubic tubercle and the medial femoral epicondyle

	Hip abductor:
Gluteus medius (GMed)
	Halfway between the iliac crest to the greater trochanter

	Hip flexor:
Sartorius (SA)
	At 8 cm distal from the ASIS towards the medial epicondyle of the femur

	Hip extensor:
Gluteus maximus (GMax)
	Halfway between the sacral vertebrae and the greater trochanter

	Knee flexor:
Long head of Bicep femoris (BF)
	Halfway between the ischial tuberosity and the lateral epicondyle of tibia

	Knee extensor:
Rectus femoris (RF)
	Halfway between the anterior superior iliac spine (ASIS) and the superior border of the patella

	Ankle dorsiflexor:
Tibialis anterior (TA)
	At 1/3 on the line between the tip of fibula and the tip of medial malleolus

	Ankle plantarflexor:
Gastrocnemius medialis (GM)
	On the most prominent bulge of the muscle





Appendix 2. Significant results for the analyzed COM displacement parameters.
	Parameter
	Onset latency of COM displacement
	Time to peak COM displacement
	Peak COM displacement

	Significant interaction effect of “fall history” and other factor(s) in four-way ANOVAs 
	fall history × postural sway direction
	fall history × postural sway direction
	fall history × direction × postural sway direction

	All significant results of post hoc pairwise comparisons within the postural sway direction & perturbation direction factor
	fallers: 
lateral < backward
	fallers: 
upward < forward
	fallers: 
A: 
upward & downward & lateral & medial & forward < backward;
upward & downward & lateral < forward; 
upward < medial
P: 
upward & downward & medial & lateral < backward < forward;
upward < lateral
M: 
upward & downward & backward < forward & medial < lateral
L: 
upward & downward & backward < lateral & forward < medial

	
	non-fallers: 
backward & lateral & upward < forward < downward; 
medial < downward
	non-fallers: 
backward & upward & lateral & medial < downward; 
backward & upward < forward
	non-fallers: 
A: 
downward & upward & lateral & medial & forward < backward; 
downward & upward < medial & forward 
P: 
downward & upward & medial & lateral & backward < forward; 
downward & upward < backward; 
downward < lateral
M: 
downward & upward < forward & backward & medial < lateral
L: 
downward & upward < backward & forward & lateral < medial


A: anterior perturbations. P: posterior perturbations. M: medial perturbations. L: lateral perturbations. COM: ccenter-of-mass.
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Appendix 3. Significant results for the analyzed angle parameters.
	Parameter
	Angle onset latency
	Time to peak angle
	Peak angle
	Angle burst duration 

	Significant interaction effect of “fall history” and other factor(s) in four-way ANOVAs 
	fall history × direction × joint motion
	fall history × direction × joint motion
	fall history × joint motion
	fall history × joint motion

	All significant results of post hoc pairwise comparisons within the joint motion & perturbation direction factor
	fallers: 
A:
ankle plantarflexion & hip flexion & knee flexion & ankle dorsiflexion & hip abduction & hip adduction < knee extension;
ankle plantarflexion & hip flexion & knee flexion & ankle dorsiflexion < hip adduction & hip extension;
ankle plantarflexion & hip flexion & knee flexion < hip abduction
P:
ankle dorsiflexion < knee extension & hip adduction & hip abduction & ankle plantarflexion 
M:
hip adduction & ankle dorsiflexion & knee flexion & hip flexion & hip abduction < hip extension & ankle plantarflexion;
hip adduction & ankle dorsiflexion & knee flexion & hip flexion < knee extension;
hip adduction & ankle dorsiflexion < hip abduction
L:
hip abduction & hip flexion & knee flexion < knee extension & hip adduction & ankle dorsiflexion & hip extension;
ankle plantarflexion < hip extension
	fallers: 
A:
ankle plantarflexion & knee flexion < hip abduction & hip adduction & hip extension & knee extension;
ankle dorsiflexion & hip flexion < hip adduction & hip extension & knee extension 
P:
hip extension & ankle dorsiflexion < knee extension & hip abduction & hip adduction & ankle plantarflexion
M:
hip adduction < hip flexion & hip abduction & knee extension & ankle plantarflexion & hip extension;
knee flexion & ankle dorsiflexion < hip abduction & knee extension & ankle plantarflexion & hip extension;
hip flexion < knee extension & ankle plantarflexion & hip extension;
hip abduction < hip extension
L:
hip abduction & knee flexion & hip flexion < knee extension & hip adduction & ankle dorsiflexion & hip extension;
ankle plantarflexion < hip adduction & ankle dorsiflexion & hip extension
	fallers: 
hip extension & knee extension & hip adduction & ankle plantarflexion & hip abduction < ankle dorsiflexion < knee flexion < hip flexion
	fallers: 
hip abduction & hip adduction & ankle plantarflexion & hip extension < hip flexion;
hip abduction & hip adduction & ankle plantarflexion < knee extension

	
	non-fallers: 
A:
hip flexion & ankle plantarflexion & knee flexion & ankle dorsiflexion & hip adduction < knee extension;
hip flexion & ankle plantarflexion & knee flexion & ankle dorsiflexion < hip abduction;
hip flexion & ankle plantarflexion & knee flexion < hip extension
P:
ankle dorsiflexion < hip adduction & hip extension & hip abduction & knee extension
M:
ankle dorsiflexion & knee flexion & hip flexion & hip adduction & hip abduction & ankle plantarflexion & knee extension < hip extension;
ankle dorsiflexion < hip abduction
L:
hip abduction < ankle plantarflexion & hip adduction & ankle dorsiflexion & knee extension & hip extension;
hip flexion < hip adduction & ankle dorsiflexion & knee extension & hip extension;
knee flexion & ankle plantarflexion < hip extension
	non-fallers: 
A:
ankle plantarflexion & knee flexion & hip flexion < hip adduction & knee extension & hip extension & hip abduction;
ankle dorsiflexion < knee extension & hip extension & hip abduction 
P:
ankle dorsiflexion < knee flexion & hip extension & hip flexion & hip abduction & ankle plantarflexion & hip adduction & knee extension; knee flexion & hip extension < ankle plantarflexion & hip adduction & knee extension;
hip flexion < knee extension
M:
knee flexion & hip adduction & ankle dorsiflexion < ankle plantarflexion & hip abduction & knee extension & hip extension;
hip flexion & ankle plantarflexion < knee extension & hip extension;
hip abduction < hip extension
L:
hip abduction < knee flexion & ankle plantarflexion & hip adduction & ankle dorsiflexion & knee extension & hip extension;
hip flexion & knee flexion < hip adduction & ankle dorsiflexion & knee extension & hip extension
	non-fallers: 
hip extension & knee extension & hip adduction & hip abduction & ankle plantarflexion & ankle dorsiflexion < hip flexion;
hip extension & knee extension & hip adduction & hip abduction < knee flexion;
hip extension & knee extension < ankle dorsiflexion
	non-fallers:
ankle dorsiflexion & knee flexion & hip abduction & hip extension & ankle plantarflexion & hip adduction & knee extension < hip flexion


A: anterior perturbations. P: posterior perturbations. M: medial perturbations. L: lateral perturbations.
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	Parameter
	EMG onset latency
	Rate of EMG rise
	EMG burst duration

	Significant interaction effect of “fall history” and other factor(s) in four-way ANOVAs 
	fall history × muscle 
	fall history × muscle
	fall history × muscle;
fall history × direction

	All significant results of post hoc pairwise comparisons within the muscle & perturbation direction factor
	fallers: 
ankle dorsiflexor < knee flexor & ankle plantarflexor & knee extensor & hip flexor & hip adductor & hip extensor;
hip abductor < hip adductor & hip extensor;
knee flexor < hip extensor
	fallers: 
hip extensor & hip adductor & hip flexor & ankle plantarflexor & knee extensor & knee flexor & hip abductor < ankle dorsiflexor;
hip extensor & hip adductor & hip flexor & ankle plantarflexor & knee extensor < hip abductor;
hip extensor < knee flexor
	fallers: 
Within muscle factor: 
ankle plantarflexor & hip adductor & hip extensor & hip flexor < hip abductor & ankle dorsiflexor;
ankle plantarflexor & hip adductor & hip extensor < knee flexor;
ankle plantarflexor & hip adductor < knee extensor

Within perturbation direction factor: 
lateral & medial < posterior & anterior

	
	non-fallers: 
ankle dorsiflexor < hip extensor & knee flexor;
hip flexor & hip abductor < knee flexor
	non-fallers: 
hip extensor & knee flexor & hip adductor & ankle plantarflexor & hip flexor & knee extensor & hip abductor < ankle dorsiflexor;
hip extensor & knee flexor & hip adductor & ankle plantarflexor < hip abductor
	non-fallers: 
Within muscle factor:
ankle plantarflexor & hip extensor & hip adductor < ankle dorsiflexor;
ankle plantarflexor < knee extensor & hip abductor.

Within perturbation direction factor: 
lateral < medial



A: anterior perturbations. P: posterior perturbations. M: medial perturbations. L: lateral perturbations. EMG: electromyographic.


