

1

Supplementary materials

Table 1: List of the 335 main biomechanical characteristics used for data analysis.
	Biomechanical characteristics at P1, P2, and P3

	

	Kinematic

	Displacement and linear acceleration (192 parameters)
	Anteroposterior, lateral, and vertical
	Center of mass

	
	
	Midpoint between shoulder

	
	
	C7/ T12

	
	
	Acromion*

	
	
	Elbow*/ Wrist*

	
	
	Anterior superior iliac spine*

	
	
	Posterior superior iliac spine*

	
	
	Iliac crest*

	
	
	Midpoint between posterior superior iliac spine

	
	
	Hip projection*

	
	
	Midpoint between hip projection

	
	
	Greater trochanter*

	
	
	Hip*/ Knee*/ Ankle*

	
	
	5th Metatarsal*/ Heel*

	Force plate (15 parameters)
	Anteroposterior, lateral, and vertical ground reaction force
	Total

	
	
	Foot*

	
	Anteroposterior and lateral displacement of center of pressure
	Total

	
	
	Foot*

	Joint angle (21 parameters)
	Flexion/ extension
	Hip*/ Knee*/ Ankle*

	
	
	Trunk

	
	Abduction/ adduction
	Hip* / Knee* / Ankle*

	
	Rotation
	Hip* / Knee* / Ankle*

	
	
	Trunk

	
	Lateral flexion
	Trunk

	Special angle (15 parameters)
	Sagittal, frontal, and horizontal plane
	Posterior superior iliac spine-T12-C7

	
	Sagittal and horizontal plane
	Pelvic tilt*

	
	
	Foot progression angle*

	
	-
	Squatting angle*

	
	Frontal plane
	Trailing limb angle*

	Angular acceleration (56 parameters)
	Flexion/ extension
	Shoulder*

	
	
	Elbow*

	
	
	Hip*

	
	
	Knee*

	
	
	Ankle*

	
	
	Trunk

	
	Abduction/ adduction
	Shoulder*

	
	
	Elbow*

	
	
	Hip*

	
	
	Knee*

	
	
	Ankle*

	
	External/ internal rotation
	Shoulder*

	
	
	Elbow*

	
	
	Hip*

	
	
	Knee*

	
	
	Ankle*

	
	Lateral flexion
	Trunk

	
	Flexion/ lateral flexion (spatial angle)
	Trunk

	
	Sagittal, frontal, and horizontal plane
	Hip-shoulder

	
	
	Posterior superior iliac spine-T12-C7

	
	Frontal and horizontal plane and spatial angle
	Shoulder tilt

	
	Sagittal and horizontal plane
	Pelvic tilt*

	
	
	Foot progression angle*

	
	Sagittal and frontal plane
	Trunk tilt

	
	-
	Squatting angle*

	
	Frontal plane
	Trailing limb angle*

	Kinetic

	Joint moment and power (36 parameters)
	Sagittal, frontal, and horizontal plane
	Ankle*

	
	
	Knee*

	
	
	Hip*


*Analysis was performed on both the left and right sides.


Table 2: Biomechanical characteristics during the picking-up task between the good and poor balance and mobility groups.
	Characteristic
	Picking up taska, b

	
	P1
	P2
	P3

	
	Good (n = 91)
	Poor (n = 44)
	Good (n = 91)
	Poor (n = 44)
	Good (n = 91)
	Poor (n = 44)

	Left acromion height (cm/cmBH)
	0.62 ± 0.06
	0.67 ± 0.06*
	0.51 ± 0.03
	0.52 ± 0.03
	0.78 ± 0.04
	0.75 ± 0.05‡

	Right acromion height (cm/cmBH)
	0.56 ± 0.06
	0.63 ± 0.07*
	0.43 ± 0.02
	0.45 ± 0.03
	0.75 ± 0.04
	0.72 ± 0.05‡

	T12 height (cm/cmBH)
	0.58 ± 0.06
	0.63 ± 0.05*
	0.51 ± 0.05
	0.54 ± 0.06
	0.66 ± 0.03
	0.67 ± 0.04

	Left hip height (cm/cmBH)
	0.43 ± 0.06
	0.46 ± 0.04
	0.37 ± 0.07
	0.39 ± 0.07
	0.50 ± 0.02
	0.49 ± 0.03

	Right hip height (cm/cmBH)
	0.42 ± 0.06
	0.45 ± 0.04
	0.36 ± 0.06
	0.37 ± 0.06
	0.50 ± 0.02
	0.49 ± 0.03

	Left knee height (cm/cmBH)
	0.26 ± 0.02
	0.27 ± 0.02
	0.25 ± 0.02
	0.26 ± 0.02
	0.27 ± 0.01
	0.28 ± 0.01

	Right knee height (cm/cmBH)
	0.26 ± 0.02
	0.27 ± 0.02
	0.25 ± 0.02
	0.26 ± 0.03
	0.28 ± 0.01
	0.28 ± 0.01

	Vertical displacement of center of mass (cm/cmBH)
	0.44 ± 0.05
	0.48 ± 0.04
	0.37 ± 0.03
	0.38 ± 0.03
	0.54 ± 0.02
	0.52 ± 0.03

	Posterior displacement of left hip (cm/cmBH)
	0.33 ± 0.03
	0.32 ± 0.05
	0.34 ± 0.03
	0.34 ± 0.05
	0.28 ± 0.03
	0.30 ± 0.05

	Posterior displacement of right hip (cm/cmBH)
	0.35 ± 0.03
	0.34 ± 0.05
	0.35 ± 0.03
	0.35 ± 0.05
	0.29 ± 0.03
	0.30 ± 0.05

	Left hip flexion (degree)
	71.02 ± 14.84
	61.32 ± 16.04
	90.72 ± 10.59
	89.90 ± 11.44
	32.79 ± 13.76
	40.49 ± 13.65

	Right hip flexion (degree)
	75.66 ± 14.90
	65.55 ± 16.23
	96.75 ± 9.24
	95.54 ± 10.51
	34.17 ± 13.85
	42.84 ± 13.23

	Left knee flexion (degree)
	52.14 ± 28.60
	43.29 ± 18.39
	72.45 ± 32.28
	68.43 ± 27.58
	21.48 ± 14.93
	26.93 ± 13.35

	Right knee flexion (degree)
	53.61 ± 27.14
	45.57 ± 16.98
	75.55 ± 29.87
	73.29 ± 25.55
	22.78 ± 14.47
	30.08 ± 12.02

	Trunk flexion (degree)
	56.22 ± 11.65
	47.64 ± 15.63
	72.61 ± 15.98
	72.61 ± 15.35
	26.77 ± 11.21
	34.15 ± 11.25

	Trunk right lateral flexion (degree)
	12.68 ± 5.60
	10.51 ± 4.77
	10.35 ± 5.15
	9.72 ± 5.40
	4.34 ± 3.55
	6.04 ± 3.79

	Trunk right rotation (degree)
	9.71 ± 6.05
	5.73 ± 5.93
	18.29 ± 6.37
	18.45 ± 4.62
	3.45 ± 4.59
	5.46 ± 4.10

	Left eccentric hip extensor power (W/kg*m)
	0.49 ± 0.19
	0.35 ± 0.32
	-0.44 ± 0.25
	-0.38 ± 0.26
	-0.25 ± 0.19
	-0.29 ± 0.36

	Vertical ground reaction force on left foot (kg/kgBW)
	0.44 ± 0.08
	0.45 ± 0.07
	0.52 ± 0.10
	0.51 ± 0.08
	0.39 ± 0.06
	0.42 ± 0.08

	Vertical ground reaction force on right foot (kg/kgBW)
	0.60 ± 0.08
	0.54 ± 0.07*
	0.70 ± 0.08
	0.63 ± 0.09†
	0.43 ± 0.08
	0.46 ± 0.07


The data are presented as the means ± standard deviations. Anatomical landmark height data were normalized to body height.  aIndependent sample t test and bMann-Whitney U test. cmBH = cm of body height, kgBW = kg of body weight, P1 = the midpoint of the reaching-down phase, P2 = the start of the lifting phase, and P3 = the midpoint of the lifting phase. Bonferroni correction was applied for 1,005 between-group comparisons across P1–P3, with statistical significance set at p < 0.00005, *p <0.00005 compared with the good balance and mobility groups at P1. †p <0.00005 compared with the good balance and mobility groups at P2. ‡p <0.00005 compared with the good balance and mobility groups at P3.





Table 3: Spearman's rank partial correlation between the Community Balance and Mobility Scale and biomechanical characteristics, adjusted for age.
	Picking up task
	Parameter
	Mean
	Partial ρ (95% CI)
	p value

	P1
	Right acromion height (cm/cmBH)
	0.58 ± 0.07
	-0.36 (-0.52 – -0.17)
	<0.00005

	
	C7 height (cm/cmBH)
	0.66 ± 0.07
	-0.38 (-0.53 – -0.19)
	<0.00005

	
	Left squatting angle (degree)
	12.97 ± 3.21
	0.36 (0.19 – 0.51)
	<0.00005

	
	Right squatting angle (degree)
	16.58 ± 3.65
	0.42 (0.26 – 0.55)
	<0.00005

	
	Right eccentric hip extensor power (W/kg*m)
	0.77 ± 0.42
	0.40 (0.25 – 0.53)
	<0.00005

	P2
	C7 height (cm/cmBH)
	0.53 ± 0.03
	-0.39 (-0.53 – -0.23)
	<0.00005

	
	Vertical acceleration of left acromion (cm/s2)
	298.91 ± 111.76
	0.34 (0.16 – 0.48)
	>0.00005

	
	Vertical acceleration of right acromion (cm/s2)
	351.74 ± 145.53
	0.35 (0.19 – 0.50)
	<0.00005

	
	Vertical acceleration of C7 (cm/s2)
	325.93 ± 124.91
	0.37 (0.19 – 0.51)
	<0.00005

	
	Vertical acceleration of T12 (cm/s2)
	198.41 ± 92.93
	0.27 (0.06 – 0.44)
	>0.00005

	
	Vertical acceleration of right elbow (cm/s2)
	349.97 ± 146.79
	0.35 (0.18 – 0.49)
	<0.00005

	
	Vertical acceleration of right wrist (cm/s2)
	349.23 ± 141.96
	0.31 (0.13 – 0.46)
	>0.00005

	
	Vertical acceleration of center of mass (cm/s2)
	191.82 ± 82.06
	0.30 (0.10 – 0.47)
	>0.00005

	P3
	Vertical acceleration of C7 (cm/s2)
	-292.82 ± 158.83
	-0.27 (-0.45 – -0.58)
	>0.00005


The data are presented as the means ± standard deviations. Anatomical landmark height data were normalized to body height, whereas joint power was normalized to body weight multiplied by body height. Partial ρ = Spearman’s rank partial correlation coefficient, CI = confidence interval, cmBH = cm of body height, P1 = the midpoint of the reaching-down phase, P2 = the start of the lifting phase, and P3 = the midpoint of the lifting phase. Bonferroni correction was applied for 1,005 correlation analyses, with statistical significance set at p <0.00005.
Table 4: Logistic regression model to predict poor balance and mobility during the picking–up task without adjustment for age, sex, height, and body mass index.
	Parameter
	B
	S. E.
	Wald
	p value
	OR (95% CI)

	Left squatting angle at P1
	-0.274
	0.087
	10.020
	0.002
	0.760 (0.624 – 0.901)

	Right eccentric hip extensor power at P1
	-2.013
	0.733
	7.540
	0.006
	0.134 (0.032 – 0.562)

	Vertical acceleration of C7 at P3
	0.003
	0.002
	3.730
	0.052
	1.003 (1.000 – 1.007)

	Constant
	5.086
	1.198
	18.020
	0.000
	161.755


B = logistic regression coefficient, S.E. = standard error, Wald = Wald chi-square statistic, OR = odds ratio, CI = confidence interval, P1 = the midpoint of the reaching-down phase, P3 = the midpoint of the lifting phase, Hosmer-Lemeshow test (χ² = 9.79, p value = 0.28), area under the receiver operating characteristic curve (AUC) = 0.84 (95% CI: 0.76 – 0.92), accuracy = 0.81, sensitivity = 0.61, specificity = 0.91, Cox-Snell R2 = 0.30, and Nagelkerke R2 = 0.41.
