Appendix
 Innovation and employee injury risk in automotive disassembly

The following tables offers a detailed presentation of biomechanical exposure levels in terms of postures and movements, to allow future research teams access to the data for comparison purposes.



Table A1. Median, maximum and minimum inclination and joint angle of the investigated body parts during disassembly work in the tradition and serial-flow systems. Asterisks mark significant differences between the systems (Wilcoxon rank sum test, p < 0.05)

	Disassembly system
	
	Traditional-type
	Serial-flow

	
	
	median
	min
	max
	median
	min
	max

	Head a
	
	
	
	
	
	
	

	Flexion (º)
	10th
	-13.7*
	-22.0
	-0.2
	-1.7*
	-4.6
	2.4

	
	50th
	19.5
	5.5
	38.0
	22.5
	10.9
	27.4

	
	90th
	53.3
	36.7
	60.0
	52.5
	34.2
	55.9

	Trunk a
	
	
	
	
	
	
	

	Flexion (º)
	10th
	-6.0*
	-11.5
	-0.1
	5.6*
	-5.5
	9.3

	
	50th
	10.1*
	0.3
	12.3
	17.6*
	7.1
	23.1

	
	90th
	40.2
	37.4
	59.0
	42.9
	30.3
	56.1

	Upper arm dominant side
	
	
	
	
	
	
	

	Elevation (º)
	10th
	13.9
	8.5
	24.3
	15.4
	11.5
	19.4

	
	50th
	32.0
	22.0
	41.5
	36.3
	27.1
	41.3

	
	90th
	72.1
	52.0
	79.2
	74.4
	64.8
	88.5

	Upper arm non-dominant side
	
	
	
	
	
	
	

	Elevation (º)
	10th
	-
	-
	-
	15.6
	11.6
	23.7

	
	50th
	-
	-
	-
	36.4
	31.1
	45.3

	
	90th
	-
	-
	-
	75.8
	65.0
	88.3

	Wrist dominant side b
	
	
	
	
	
	
	

	Flexion ()
	10th
	-27.6
	-52.0
	-12.4
	-40.8
	-67.2
	-16.4

	
	50th
	-5.2
	-15.5
	3.8
	-13.1
	-25.6
	6.0

	
	90th
	11.0
	6.8
	25.2
	12.6
	0.1
	32.0

	
	
	
	
	
	
	
	

	Deviation ()
	10th
	-10.8*
	-39.0
	-5.6
	-24. 4c,*
	-32.3c
	-14.8c

	
	50th
	3.6
	-12.4
	12.9
	-5.0c
	-16.2c
	4.9c

	
	90th
	16.3
	8.5
	31.1
	11.2c
	-2.3c
	22.9c


a A positive value indicates forward flexion. 
b Positive values indicate palmar flexion, and ulnar deviation, respectively.
C Sample size of n=8 due to technical causes





Table A2. Median, maximum and minimum angular velocity of the investigated body parts during disassembly work in the tradition and serial-flow systems. Asterisks mark significantly higher velocities in the serial-flow system (Wilcoxon rank sum test, p < 0.05)

	Disassembly system
	
	Traditional-type
	Serial-flow

	
	
	median
	min
	Max
	median
	min
	max

	Head
	
	
	
	
	
	
	

	Flexion (º/s)
	10th
	2.7
	2.2
	3.5
	3.5
	1.8
	5.5

	
	50th
	19.2*
	17.0
	23.7
	27.8*
	17.6
	38.7

	
	90th
	82.5
	70.0
	104.0
	102.9*
	70.7
	142.2

	Trunk
	
	
	
	
	
	
	

	Flexion (º/s)
	10th
	2.0
	1.3
	2.4
	2.0 
	1.1
	3.7

	
	50th
	16.1
	13.3
	22.8
	21.4*
	13.3
	28.3

	
	90th
	74.7
	64.8
	86.7
	86.5*
	63.5
	100.6

	Upper arm dominant side
	
	
	
	
	
	
	

	Elevation (º/s)
	10th
	2.4
	1.5
	4.2
	3.0
	1.2
	5.8

	
	50th
	23.4
	18.8
	35.2
	35.0*
	19.4
	49.8

	
	90th
	101.0
	85.4
	136.2
	155.8*
	111.6
	193.8

	Upper arm non-dominant side
	
	
	
	
	
	
	

	Elevation (º/s)
	10th
	-
	-
	-
	4.0
	1.3
	5.2

	
	50th
	-
	-
	-
	33.5
	18.6
	43.0

	
	90th
	-
	-
	-
	139.0
	101.1
	168.5

	Wrist dominant side
	
	
	
	
	
	
	

	Flexion (º/s)
	10th
	1.3
	0.5
	1.6
	1.7
	0.4
	2.7

	
	50th
	15.2
	9.5
	20.6
	21.8
	11.1
	27.5

	
	90th
	81.1
	48.1
	103.2
	110.7*
	90.1
	120.9

	
	
	
	
	
	
	
	

	Deviation (/s)
	10th
	0.9
	0.4
	1.4
	1.5c
	0.3 c
	1.8 c

	
	50th
	9.6
	5.2
	16.7
	16. 6 c,*
	8.6 c
	17.9 c

	
	90th
	54.0
	31.1
	92.3
	74.9 c,*
	63.7 c
	76.7 c



C Sample size of n=8 due to technical causes








Table A3. Median, maximum and minimum values of five time related parameters of the investigated body parts during disassembly work in the tradition and serial-flow systems. The asterisks mark a significant difference between the systems (Wilcoxon rank sum test, p < 0.05)

	Disassembly system
	
	Traditional-type
	Serial-flow

	
	
	median
	min
	max
	median
	min
	max

	Head
	
	
	
	
	
	
	

	Rest
	%
	5.0
	2.7
	6.8
	5.9
	3.0
	13.2

	Neutral position
	min-1
	0.7
	0.4
	1.1
	0.6
	0.3
	1.5

	Extreme positions
	%
	46.5*
	39.0
	58.2
	32.8*
	24.9
	41.0

	Low velocity
	%
	*0.8
	0.1
	3.0
	*0.2
	0.0
	2.1

	High velocity
	%
	6.0*
	5.0
	9.4
	12.8*
	5.8
	21.3

	
	
	
	
	
	
	
	

	Trunk
	
	
	
	
	
	
	

	Rest
	%
	9.5
	4.9
	21.9
	14.4
	7.1
	21.4

	Neutral position
	min-1
	1.5
	0.6
	2.5
	2.0
	1.2
	3.5

	Extreme positions
	%
	27.9
	14.0
	51.0
	3.7
	2.8
	26.3

	Low velocity
	%
	0.1
	0.0
	1.3
	2.3
	0.3
	8.8

	High velocity
	%
	8.4
	5.8
	12.6
	9.2
	4.7
	12.3

	
	
	
	
	
	
	
	

	Upper arm dominant side
	
	
	
	
	
	
	

	Rest
	%
	4.0
	0.5
	11.5
	2.2
	1.7
	10.7

	Neutral position
	min-1
	0.5
	0.1
	1.6
	0.2
	0.1
	0.7

	Extreme positions
	%
	15.4
	6.2
	22.0
	18.7
	12.9
	28.8

	Low velocity
	%
	1.5
	0.2
	4.3
	1.3
	0.0
	8.8

	High velocity
	%
	12.3*
	8.9
	20.2
	22.8*
	13.9
	30.6

	
	
	
	
	
	
	
	

	Upper arm non-dominant side
	
	
	
	
	
	
	

	Rest
	%
	-
	-
	-
	2.0
	0.6
	5.7

	Neutral position
	min-1
	-
	-
	-
	0.2
	0.0
	0.6

	Extreme positions
	%
	-
	-
	-
	19.2
	13.1
	27.7

	Low velocity
	%
	-
	-
	-
	0.5
	0.0
	6.0

	High velocity
	%
	-
	-
	-
	19.8
	12.1
	26.3

	
	
	
	
	
	
	
	

	Wrist dominant side
	
	
	
	
	
	
	

	Rest
	%
	6.5
	1.5
	61.2
	4.9
	2.4
	10.7

	Neutral position
	min-1
	1.9*
	0.2
	3.7
	1.1*
	0.5
	1.4

	Low velocity
	%
	4.1
	2.4
	13.9
	3.0
	1.2
	16.2

	
	
	
	
	
	
	
	

	Flexion
	
	
	
	
	
	
	

	Extreme positions
	%
	0.5
	0.0
	5.9
	2.4
	0.2
	13.5

	High velocity
	%
	8.4*
	2.7
	12.6
	23.8*
	8.9
	27.1

	
	
	
	
	
	
	
	

	Deviation
	
	
	
	
	
	
	

	Extreme positions
	%
	34.8
	7.2
	89.2
	37.3a
	19.5 a
	72.4 a

	High velocity
	%
	8.3
	2.9
	18.4
	6.9 a
	5.7 a
	7.3 a


a Sample size of n=8 due to technical causes
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Table A4. Median, minimum and maximum inclination and joint angle of the investigated body parts for five task categories during disassembly work in the serial-flow system. A black asterisk indicates significant differences from all other tasks. A pair of white asterisks indicates that those two tasks are significantly different from the three other bars (but not from each other).
	Task categories
	
	Direct work
	Material/tool handling
	Casual
	Unplanned breaks
	Line transport

	
	
	median
	min
	max
	median
	min
	max
	median
	min
	max
	median
	min
	max
	median
	min
	max

	Head a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Flexion (º)
	10th
	-3.6
	-8.7
	2.4
	-0.5
	-5.4
	3.4
	-2.9
	-6.7
	0.4
	-3.8
	-6.2
	-0.3
	-0.8
	-2.8
	1.8

	
	50th
	26.7
	17.7
	34.1
	25.0
	10.3
	26.6
	13.1
	8.9
	18.3
	13.2
	6.3
	26.2
	12.4
	5.8
	21.5

	
	90th
	56.1
	42.2
	60.9
	52.7
	35.3
	57.7
	47.2
	29.7
	51.9
	38.8
	26.6
	52.9
	33.8
	15.6
	39.8

	Trunk a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Flexion (º)
	10th
	7.7
	-8.8
	12.1
	6.0
	-5.0
	9.6
	5.1
	-2.1
	9.0
	3.6
	-2.7
	6.6
	4.1
	-1.2
	8.1

	
	50th
	22.2
	7.6
	36.6
	16.7
	6.8
	24.4
	13.0
	6.5
	19.7
	10.0
	4.0
	17.3
	10.6
	6.9
	16.7

	
	90th
	52.3
	38.5
	65.5
	  42.3
	29.1
	54.4
	37.1
	27.9
	50.5
	28.4
	11.9
	53.7
	18.2
	11.5
	42.7

	Upper arm dominant side
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Elevation (º)
	10th
	20.7
	14.0
	24.0
	14.0
	11.3
	19.1
	14.3
	12.3
	18.5
	15.3
	7.7
	20.0
	14.7
	9.0
	21.3

	
	50th
	48.7
	41.8
	55.1
	31.6
	29.8
	38.6
	30.4
	27.3
	36.9
	27.9
	16.1
	35.1
	25.1
	16.1
	47.2

	
	90th
	92.1
	80.6
	101,2
	68.0
	58.8
	85.0
	68.7
	50.2
	80.5
	53.8
	38.6
	70.5
	49.6
	27.2
	75.2

	Upper arm non-dominant side
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Elevation (º)
	10th
	21.6
	15.5
	28.9
	14.4
	10.8
	22.3
	13.4
	10.8
	22.3
	14.6
	7.9
	25.3
	17.7
	10.1
	22.9

	
	50th
	47.5
	39.6
	55,5
	32.8
	28.3
	41.7
	28.9
	25.5
	37.6
	27.2
	21.3
	36,5
	29.4
	19.1
	35.1

	
	90th
	89.6
	77.3
	98.5
	68.6
	62.8
	82.6
	63.1
	55.2
	73,9
	56.5
	42.1
	75.1
	44.3
	29.6
	55.0

	Wrist dominant side b
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Flexion ()
	10th
	-43.4
	-68.2
	-16.6
	-39.5
	-58.2
	-16.2
	-47.5
	-75.3
	-17.3
	-30.3
	-78.6
	-16.9
	-33.0
	-68.9
	-12.2

	
	50th
	-11.8
	-31.2
	8.4
	-10.4
	-23.2
	5.4
	-17.8
	-36.7
	2.9
	-11.4
	-35.5
	8.6
	-14.0
	-37.3
	-3.4

	
	90th
	18.6
	1.6
	33.4
	13.5
	1.2
	30.6
	8.2
	-3.3
	40.4
	3.6
	-9.0
	39.0
	-0.3
	-7.4
	9.3

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Deviation ()
	10th
	-24.4
	-31.7
	-13.2
	-23.2
	-32.7
	-14.7
	-24.1
	-41.8
	-10.1
	-17.3
	-21.7
	-6.9
	-14.6
	-31.2
	-8.2

	
	50th
	-2.4
	-14.0
	8.6
	-5.4
	-17.9
	3.8
	-6.1
	-40.5
	2.2
	-3.9
	-12.5
	-3.1
	-5.6
	-14.5
	2.5

	
	90th
	12.4
	1.7
	26.5
	9.2
	-4.6
	21.2
	11.9
	-31.1
	17.3
	9.3
	0.0
	11.9
	3.0
	-10.4
	21.6


a A positive value indicates forward flexion. 
b Positive values indicate palmar flexion, and ulnar deviation, respectively. 
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