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LDG6 (a) LDGS (b) LDG4 (c) Healthy controls (d) Adjusted P

Numbers 45 2 38 34 -
Gender (M: F) 3312 28114 30:8 a6 -

Age (years)# 67.00 (7) [ 645 (6) 66.00 (7) 65.00 (9) 3.138 0371

Height (cm) 166311 + 7.292 168571 + 7.302* 168921 + 6.839" 162147 £ 7.233 6.767 0.001*
Weight (kg) 69.957 10755 | 67.279 + 8194 71.316 + 11471 65.868 + 13142 1.870 0.138

BMI 25232 +3.126 [ 23.646 + 2169 | 24,907 + 3.0409 [ 24.968 + 4.152 2.040 0112

Note: #:The skewed distribution data are reported as the median and interquartile distances.
M:F: Male:female. LDG: Locomotion Dysfunction Grade. BMI: body mass index.

“Indicates P< 0.05, which was considered to indicate statistical significance.
After multiple comparisons using Tukey’s test and Dunn-Bonferroni test, d
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LDG6 (a) LDGS5 (b) LDG4 (c) althy controls (d) X2/F Adjusted P

stance phase (%)# left 75.400 (12.300)* 73700 (9.380)" 71600 (12550) | 67.500 (2.680) 3850 0001

right 75,600 (17.800)* 73150 (11.980)* | 70400 (11.550)" 66200 (3.280) 40642 | 0.002%

load response (%)# | left 23400 (12.000)* 23200 (12400 20250 (9.050) 17300 (4.550) 38057 | 0.000°

right 26200 (13.550)* 23,550 (9.300)* 23100 (13.300)* 17.050 (3.570) 39344 00010

middle stance (%)# | left 23.900 (17.000)* 25.900 (14650)' | 29.050 (12.550) 33300 (4.680) 32851 0.000°

right 25300 (12.800)* | 25750 (9450)° 27.300 (144300 | 33.050 (4.350) 41663 | 0.000%

pre-swing (%)# left 25.200 (15.000)° 23.150 (9.650)* 21.650 (12.780) 16600 (2.570) 45567 | 0.001%

right | 22.800 (12.650)" 23200 (10050)* | 20550 (8.280)° 16000 (2.600) 50149 | 0.000%

swing phase (%)# left 24600 (12.300)* 26.150 (9.380)" 28400 (12550 | 32500 (2.670) 38605 | 0.000°

right  24.400 (17.800)* 26850 (11970)* | 29600 (11.550) | 33.800 (3.280) 40642 | 0.000%

double sance (%)% 51100 (26450 ) (199500 41600 (22.130)' | 33.850 (4.480) 48835 | 0.000%
foot rotation left 11.284 + 6,899 10.129 £ 5.500 11095 + 6.454 8209 + 5.021 1.968 0121
right | 13527 £ 6351 14264 + 6.886 14524 + 6627 11932 £ 6,067 1.148 0332

step length (cm) left 24.800 + 9.104° 29,500 + 9.789¢ 34211 £12779° | 46382 £ 7.114 32937 | 0000

right 26111 + 11185 [ 30,571 + 10.229° 34737 + 13.005° 47235 + 6135 28518 0.000*

stride length (cm) 50978 + 17.523 59976 +19.022 | 68947 £25.137 | 93441 £ 12324 34533 0000

step width (cm) 14.622 + 3.875¢ 15429 + 3.351¢ 14.290 + 3.601¢ 11.618 + 3330 7.809 0.000*
velocity (km/h) 1013 + 0,553 1.381 + 0.610¢ 1616 £ 0795 2574 + 0517 41997 | 0000

cadence (steeps/min) 63511+ 21557 | 74643 £21.380° 74658 £ 17535 | 9LI1I8 + 11.020 14797 0000
time(s)# left 0910 (0.730)* 0.760 (0.350)* 0.765 (0.270)* 0.650 (0.130) 37.076 0.002*

right | 0.870 (0.560)* 0.790 (0.380)° 0750 (0.320)* 0.660 (0.170) 25.580 0.006*

Note: #:The skewed distribution data are reported as the median and interquartile distances.
M:F: Malefemale. LDG: Locomotion Dysfunction Grade. BMI: body mass index

“Indicates P < 0.05, which was considered to indicate statistical significance.

After multiple comparisons using Tukey's test and Dunn-Bonferroni test.

*4 indicates P < 0.05 when compared to group (a)- (d).
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LDG6 (a) LDGS5 (b) LDG4 (c) Healthy Adjusted

controls (d) P
peak pressure the heel left 396488+ 401502+ 414684+ 376.294% 1046 0374
103.386 87.429 100713 74,963
right | 414487 £ 97.590 | 404145+ 414716+ 377.227% 1299 0277
96913 89.564 84.969
middle foot left 153.980 £ 74.066 | 131.167+ 145771 199.582+ 4900 0.025*
66.820° 63.855" 106.935
right# | 128.100 (72.600) | 116.600 139.950 133500 (107.650) 1189 | 0756
(103.530) (112.750)
anterior foot left | 380.189 + 437783+ 522071 607.215% 14721 0,000
172,490 173.736* 154.163 131.988
right | 402,551 + 4051833+ 516582+ 621162 15352 0.015°
156,515 182,597 173.001¢ 134222
the ratio of pressure onset | the heel left | 0.000 (0.500) 0000 (0500) 0000 (0.000) | 0.000 (0.000) 3804 0283
time#
right | 0.000 (0.500) 0000 (1630) 0,000 (0.500) | 0.000 (0.500) 1149 0765
‘middle foot left | 3.000 (4.750)" 3000 (3130 2250 (5.130)' | 5500 (3.500) 18433 0.005*
right | 2,500 (4.000)* 3250 (4130 3250 (5000 | 6500 (3.630) 26525 0016
anterior foot left | 1.000 (3.500)* 1500 (4000) 1500 (4250) | 5250 (3.130) 35717 0000
right | 1.500 (2.750)* 2500 (4130 2500 (4630)' | 6.000 (2.630) 39083 0.000°
TA Standing Left | 85700 (85400) | 91450 (96.930) = 110.500 110.00 (64.700) 4608 | 0203
RMS(uV)# (124.600)
right | 86700 (77.050) | 69.800 (74.230) | 83.450 82,950 (57.650) 2808 | 0422
(102.330)
Swing RMS(uV)# | Left | 49700 (49.550) | 62700 (40.530) | 64.050 (61.830) | 65.700 (34.100) 6259 | 0.100
right | 52.300 (36.600) | 44.350 (41.480)' | 50.600 (36.250) | 53.350 (38.450) 8805 | 0028
MPF Left | 9275622464 | 94.117£23232 96776427371 | 102794 + 24577 1240 | 0297
right | 71104 £ 18263 | 73.141 £ 21201 | 7567923979 | 100779 + 25.161 0933 0427
MF Left | 91578 +24.165 | 9887421927 96474+ 21817 | 78932 + 23.694 1198 | 0312
right | 71496 + 21368 | 76564 £ 17217 74458+ 18752 | 80.671 + 22.140 1446 0232
GM Standing Left | 93.900 (153250)' | 111.000 128,000 173.000 (301.730) 10653 0.009*
RMS(pV)# (154.450) (151.500)
right | 111000 (102.250) | 87.700 (84.400)' = 111.500 154,000 (159.880) 10.698 | 0.011%
(115.270)
Swing RMS(uV)# | Left | 33900 (53400)° | 35800 (66.250)"  47.050 (70.130) = 68.250 (208.380) 10761 0.049°
right | 36.100 (63.100) | 26850 (29.580) = 37.900 (62.470) | 44350 (175.980) 5971 0113
MPE Left | 97.444+25011 | 97.945+ 23435 9525533547 92759 + 29.647 0270 0847
right | 76749 + 22438 | 79.074 £ 22911 | 76029 31497 | 101782 £ 29.623 0201 0896
MF Left | 95861 +27.262 | 103615 + 98.903 £ 25,862 | 74468 £ 9415 0658 0579
26,667
right | 75329 + 28855 | 82835+ 24645 78250 %23.039  80.606 + 26500 0659 0579

Note: #:The skewed distribution data are reported as the median and interquartile distances.

RMS: root mean square, TA: tibial anterior, GM: gastrocnemius medialis. MPF: average power frequency; MF: median frequency.
“Indicates P< 0.05, which was considered to indicate sta significance.

After multiple comparisons using Tukey's test and Dunn-Bonferroni test.

+d indicates P< 0,05 when compared to group (a)- (d).
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LDG6 (a) LDGS5 (b) LDG4 (c) ealthy controls (d) X?/F Adjusted P
hip flexion stance left 22490 + 7.135¢ 25.557 + 6.076° 26.192 + 8.190° 33.703 + 4221 19.635 0.000*
right 23.036 + 7.014" 23.926 + 5.927° 25,532 + 7.376" 32777 £ 5027 17,529 0,000
swing left 13225 + 7.029° 14.909 + 62114 15.773 + 7.703¢ 24074 + 5.198¢ 19.312 0.000*
right 12530 £ 6.971 13.288 + 5.862° 14500 + 6.458" 22379 + 5103 19.484 0.000
hip abduction | stance | left 7.609 + 3.402 7.804 + 2892 8091 + 3.309 8.569 + 2.923 0.664 0.576
right# 7.340 (3.720) 7.475 (4.540) 7.020 (3.360) 8775 (3.380) 7.787 0.051
swingt | left 3.140 (3.100)° 4610 (4.600) 4,010 (4.560) 6230 (4.530) 18.441 0,000
right 3.470 (3.600)* 3540 (2.890) 4245 (4.760) 7.035 (4.780) 22276 0,000
hip rotation stance | left 10.802 £ 4501 9.662 £ 3.303 9.818 + 4.416 11028 + 4035 1.099 0.351
right 10.104 + 4.186 9.628 £ 3356 10472 + 4654 11642 £ 5.148 1449 0231
swing | left 753 £4766 | 7315+ 45600 8428 + 4.101 10008 £ 3.468 2984 0.045*
right 7.979 + 4.535 7.635 + 4332 9.071 £ 5.124 9.984 + 5913 1768 0.156
knee flexion stance | left 32420 £ 9.016" 36,033 + 8487 36895 + 8.283 39679 + 10.030 4452 0003
right | 32311 £ 10.061¢ 34,466 + 9.010¢ 36313 £ 9218 41118 £ 8.827 6.098 0.014*
swing | left 29027 + 12,623 35522 £13170° | 37171  13.006° 51135 + 7.054 23721 0026
ght | 26857+ 2274 | BS79 12658 | 37237 £ 14601 50835 + 8.401 22496 0032*
ankle dorsiflexion# | stance | left 17.300 (8.900)° | 18450 (8.180)" 18.600 (9.880)" 26050 (8.520) 24723 0.000*
right 21600 (8.500)* 25,500 (10.380) 24.350 (9.050)° 30,600 (13.350) 26876 0.003*
swing left 7.720 (6.970)" 7.655 (5.620)" 8.435 (6.180)* 12750 (7.010) 29.032 0.000*
right 10100 (5.440)° 11650 (7.710)* 10650 (5.880) 16450 (11.430) 23.347 0.005*
ankle inversion | stance | left 20,190 + 9.767 20328 + 7.720 22465 £ 11931 22671 £ 8258 0.768 0513
right# 11300 O870¢ | 12900 (7180 13250 (9.630) 16700 (9.500) 12161 0.007*
swingt | left 7.460 (4.700)" 9,665 (10.670)" 9.950 (7.430) 12650 (9.900) 16721 0,000
right 6360 (5230)" 8040 (8.030)° 7.805 (4310)°* 14200 (11.460) 30832 0.000*
ankle abduction | stance | left? 8.440 (5.610)" 11000 (8.890)* 10.900 (8.840) 13.450 (12.280) 19.172 0,000
right 10724 + 4.061 10766 £ 3.702 11724 £ 6265 12491 £ 5437 1133 0337
swing | left? 5320 51700 | 5325 (6400 6,635 (4910)* 10.150 (10.170) 32,958 0,000
right 62022087 | 6078+ 2382¢ 7.847 £ 5.612 10.637 + 4711 9.574 0.000*
95% confidence ellipse 836084.756 920328095 903941368 759807.147 6227 0.001*
+157467.321 +175853.773" £199719.939" +181219.763
COP path length# 2930000 (1,356.000)° | 2576.500 (747.000)" = 2438.000 (650.000)" 2084000 (193.000) 40,080 0000
average COP velocity 161778 191698 208.737 251,559 16130 0011*
£49.445° £60.740° +60.644° 61234
landing style# toe landing 67.330 (5.090) 67.975 (4.090) 66,080 (6.450) 67.730 (9.990) 3417 0332
foot landing 32,670 (5.090) s (4.090) 33.920 (6450) 32270 (9.990) 3417 0332

Note: #The skewed distribution data are reported as the median and interquartile distances.
COP: center of pressure.

“Indicates P< 0.05, which was considered to indicate statistical significance.

After multiple comparisons using Tukey's test and Dunn-Bonferroni test.

*4 indicates P< 0.05 when compared to group (a)- (d).
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n (trials) 17/(81) 19/(85)

Age (years) 65.588 £ 3.658 65.579 £ 3.626 0994
Height (m) 1,615 + 0.0530 1584 = 0.043 0062
Mass (kg) 65.406 + 12.251 60937 £ 7.273 0187
7 BMI (kg/m) 26039 + 3.788 24324 £ 2719 0125
MMSE (scores) 28.645 £ 0.400 60937 £ 7.273 0083
Sedentary time (hours/day) 8.735 + 1.847 3,526 £ 0456 <0.001

Physical activity frequency (times/week) - 5.947 + 1471

Physical activities duration (hours/day) - 1,526 + 0390

Years of exercise (years) - 9.842 + 3480
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<40 >40 <40 >40

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

LMF 7.20 (3.64) 5.10 (3.85) 0.101 591 (4.85) 267 (3.72) 0.017

RME 7.65 (4.16) 537 (397) 0.062 6.10 (5.77) 233 (232) <0.001
LESL | 9.08 (5.46) 683 (3.55) | 0.169 [ 683 (3.55) [ 435 (5.62) [ 0.002
RESL | 9.27 (481) 7.1 (3.49) 0.100 878 (4.99) 315 (273) <0.001
| LEST | 339 (229) 372 (277) 0.138 242 (123) 270 (1.67) 0.130
REST | 345 (2.14) 283 (117) 0376 436 (3.08) 3.07 (2.06) 0073

Flexion angles (*)

OnsetT 105.64 (26.12) 11838 (18.26) 0.084 117.98 (14.99) 91.99 (28.91) <0.001

Onsell. | 50.52 (1496) 58.89 (7.49) 0033 6173 (12.03) 41.60 (13.08) <0.001
Omserr | 53.41 (1627) 55.22 (11.95) 072 [ 5591 (15.13) | 50.41 (19.71) | 0295
OffsetT 119.61 (13.57) 13043 (14.37) 0037 127,52 (15.70) 10145 (32.34) 0.005
offetl. | 58.96 (11.19) 64.99 (7.96) 0.081 67.44 (1130) | 47.52 (1232) | <0.001
- Offr 58.94 (11.79) 63.20 (12.30) 0372 5979 (15.66) 54.05 (24.71) 0279
MaxT 128.24 (8.74) 28 (442 | 0417 Bosi 70y | 11565 (2230) | 0.026
Mo 6110 (9.76) 66.12 (7.46) 0.105 68.98 (11.95) 5172 (935) <0.001

MaxP 66.14 (9.41) 6540 (12.12) 0.872 62.63 (1548 64.49 (18.89) 0693
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Age (years)

No-BP <40 >40
Mean (SD) Mean (SD) Mean (S
FRR
e 416 (452) 6.15 (3.85) 0041 661 (423) 389 (3.93) 0.005
rE 411 (4.66) 651 (4.18) 0019 [ 692 (498) | 3.85 (3.56) | 0.002
s 6.85 (6.14) 7.96 (4.69) 0127 934 (5.46) 5.59 (481) 0.002
RESL | 5.81 (4.84) 819 (4.29) 0025 9.04 (4.84) | 5.13 (369) | <0.001
LEST 3.18 (228) 291 (188) 0.559 355 (2.50) 256 (1.45) | 0.105
RET | 3.68 (264) 3.4 (173) 0.562 [ 388 (2.63) [ 2,95 (1.6) | 0086

Flexion angle ()

OnsetT 104.30 (26.56) 11201 (23.16) 0.175 1114 (22.19) 105.18 (27.35) 0368
Onsetl. | 51.14 (16.06) 5470 (12.42) 0.274 55.83 (14.62) 50.24 (13.68) 0.085
 Onsetp | 53.02 (17.67) 5431 (14.12) 0.720 [ 5459 (15.58) [ 52.82 (16.27) | 0787
OffsetT 113.80 (28.71) 125.02 (14.84) 0.204 12336 (14.96) 11594 (28.73) 0.160
OffsetL | 56.96 (15.43) 61.97 (10.06) | 0.114 [ 62.98 (11.89) [ 56.26 (13.53) | 0.023
- Offsetp 56.77 (2085) 61.07 (12.09) 0313 5934 (13.57) 58.62 (19.81) 0853
MaxT | 126.65 (17.36) 13021 (11.94) 0.184 [ 1295 (13.20) | 123.92 (20.34) | 0.180
MaxL 59.90 (13.66) 63.61 (8.95) 0.134 64.83 (11.42) 58.92 (11.09) 0.023
MaxP | 63.61 (17.15) 65.77 (10.72) 0.549 64.48 (12.60) 64.94 (15.67) | 0885

FRR: Flexion relaxation ratio. MaxP/L/T: maximum flexion angle of pelvic, lumbar, and thoracic spine. Onset T/L/P and OffsetT/L/P:thoracic, lumbar, and pelvic angles at the onset and offset of
the FRP.
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CLBP (n = 38 No-BP (n = 40 P-value Age<40 (n = 38 Age>40 (n = 40
18 Age<40 20 Age<40 20 no-BP 20 no-BP
20 Age>40) 20 Age>40) 18 cLBP) 20 cLBP)
Sex (M/F) 19/19 20120 1.00 19/19 20120 1.00
Age (years) 4352 £ 12.65 415 £ 1315 051 3118 £5.27 5330 + 749 <0.001
Body height (cm) 176 £ 010 173 £ 011 024 175 £ 010 173 £ 010 032
Body weight (kg) 7183 £ 1167 69.84 + 1285 048 7037 £1327 7123 % 1135 076
BMI (kg/m?) 23124223 2311 £ 230 098 2264 + 261 257+ 175 007
bain intensity 34519 - - 294%1.77 390+ 1.86 014
RMDQ (0-24) 800 + 470 - - 547 + 2.81 1015 £ 5.00 0.02 J
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ANOVA results

HTD Interaction Inclination HTD

Inclination 10mm 25mm 40mm F p 42 F p 752 F p

CoA [%]
Weight 6 1385 1202 (418) 1301 (329) 222 07 .04 161 <01 14 | 160 2 .02 6<12,6 <20°
acceptance (4.46)
12 1439 1686 (298) 1665 (3.45)
(4.63)
200 1528 (38) | 164 (412) 1734 3.1)
Propulsion 6 3712(27) | 383 (296) | 387 (387) | 13 97 <01 77 | 46 01 632 <01 06 10 mm < 25mm,
T T 10 mm < 40 mm
12 37.22(3) | 3923 (268) 3897 (245)
20 3767 | 398 (353) 3914 (264)
(3.48)
Swing 6 91.59 9446 (53) 8602 187 12| 08 348 04 08 | 43 65 01 6 >20°12 > 20°
(6.43) (16.34)
12 87.32 9287 (49) | 9352 (551)
(6.95)
20 85.55 8279 88.96 (8.33)
(8.28) (10.71)
FWHM
Weight 6 10.53 1043 (425) | 937 (307) 43 .79 | .01 | 936 | <01 .09 936 .38 .01 6 <126 <20
acceptance (4.02)
12 1323 1378 (424) | 128 (455)
(3.98)
200 13.66 1187 (601) 12,06 (4.39)
(5.38)
Propulsion 6 922(408) | 9(361) | 101(367) LI5S 33 02 149 | 23 01 254 08 02
12 109 (373) | 8.74 (304) | 9.02 (323)
20 958 (28) | 812(311) 823 (319)
Swing 6 15.11 1658 (586) 1708 (55) 22 93 01 38 | 02 09 05 96 <0l 12 < 20"
(8.48)
12 1513 | 1332 (844) 1318 (176)
(8.28)
200 1943 2162 (8.61) 2118
(8.99) (1042)
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ANOVA results

Interaction Inclination HTD Post-hoc
et 2 2 2
Inclination PR s NS ES S p S s SIS ESp S
Gait speed [m/s] 6 234(034) | 223(022) | 222(025) 39 | 81 21 225 <Ol 85 186 .19 17 | 6>12,6 >20
12> 20°
12 207 (03) | 199 (0.13) | 201 (0.16)
200 174 (014) | 175 (023) | 174 (0.22)
Stride length [cm] 6 140.07 13573 13495 51 | .74 | 25 | 13.07 | <01 | 72 | 170 | .14 | 20 | 6°> 12,6 > 20",
(14.99) (11.28) (12.86) 127> 20°
12 130.17 12647 12685
(13.91) (5.87) (7.96)
20 17.87 117.96 11891
(8.26) (10.16) (9.84)
Stance duration (%] 5 6301 (264) | 6357(192) | 6334 (L67) .19 | 33 2 3096 <01 78 | 113 33| 11 | 6<12,6 <20,
12°< 20"
12 6432 (166) 6544 (108) | 6551 (0.82)
20 67.14 (1.85) 66.61 (1.47) 67.23 (2.12)
Double stance 6 1354 (233) | 1401 (21) | 1357 (154) | 237 | .11 21 1403 <01 61 14 | 79| 02 6<20,12°<20°
duration [%]
: 13.84 (1.48) 14.42 (1.3) 14.59 (1.26)
20 1726 (231) | 159 (172) | 1601 (1.79)
Cadence [steps/s] 6 166 (0.1) | 164 (012) | 164(009) 39 |72 04 1897 <01 83 37 65 04 6 >12,6>20,
12°> 200
12 159 (0.12) | 158 (0.09) | 159 (0.09)
20 148 (009) | 148 (0.14) | 146 (0.12)
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knee - L1 [mi

Distance betwee

P1 475 445
P2 485 490
P3 520 485
P4 490 465
P5 465 460
P6 455 485
P7 440 435
P8 445 440
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Times in a 0m rowing ergometer race [s]
P1 1779 100
P2 | 1943 [ 45
3 1948 3
P4 195.5 41
15 1959 40
6 | 1974 | 35
14 2056 7
P8 [ 207.7 0
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Mean + SD Minimum Maximum
‘ Age 25+ 1 2 2
‘7 Body height (cm) 1836 175 193
[ Body mass (kg) 865+8 748 982
‘ BMI (kg/m?) 258 +1.89 275 2882
‘ Activity per week 41 3 5
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Healthy Adults (Control) 0.968 0.984 0966 X 0993

Diabetes Mellitus (DM) 0.972 0.983 0952 X 0994

Chronic Kidney Disease (CKD) 0.953 0.995 0916 X 0999
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Intra-subjects Inter-subjects

Accuracy wF1 score Accuracy wF1 score

VGG 0991 0.991 0999 0999

Train ResNet osm 0.984 L oom 0974
Dil-CNN 0999 0.999 0999 0999
VGG 0902 (0.018) 0902 0019) 0.868 (0.050) 0866 (0.052)

Valid* ResNet osu (0.022) 0.843 (0.023) 0832 (0.058) | 0829 (0065)
Dil-CNN 0926 (0.024) 0.925 (0.025) 0901 (0.038) 0901 (0.040)
VGG os26 0927 Losro 0877

Test ResNet 0874 0873 0875 0869
Dil-CNN 00 0.953 | osss 0897
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VGG ResNet CNN
Trainable Parameters 500,867 \ 376,643 204,035
Non-trainable Parameters 2,112 ‘ 3264 1,088

Total Parameters 502,979 ‘ 379,907 205,123





OPS/images/fbioe-12-1351485/fbioe-12-1351485-t001.jpg
Control (n = 75) M (n = 159) CKD (n =3
Age (years) 4647 (16.28) 58.83 (961) 60.19 (931)
Onset (years) - 955659 544 (3.79)
Dominant (R/L) 7213 159/0 370
Gender (M/F) 30/45 s s
Total Samples in dataset 1,427 1,421 415
Training 827 (58%) 771 (54%) 251 (60%)
Intra Validation 300 (21%) 325 (23%) |82 o%)
Testing 300 (21%) 325 (23%) 82 20%)
Training 103 (2%, 59) 1,048 (74%, 116) 320 (7%, 28)
Inter (ratio%, cases) Validation 166 (12%, 9) 168 (12%, 20) 40 (10%, 4)
Testing 228 (16%, 11) 205 (14%, 23) |55 03%,9)
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Sum of Squares Mean Square

Median Model 101735 101735 1.87221 022025
Error 326036 054339 - -

Total 427771 - - -
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Participants The force moment for th

dominant leg [Nm]

P1 2682 69
P2 3037 100
P3 2963 94
P4 [ 2909 89
P5 2916 89
P6 2423 46
P7 2622 63
P8 1903 0
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Sum of Squares Mean Square

Median Model 021291 021291 031427 059537
Error 4.0648 067747 - -

Total 427771 - - -
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articipa Statistic p-valu Decision at level (5%)
\ Pl 095194 066885 Can't reject normality
‘ P2 083504 00064 Reject normality
‘ P3 087431 002574 Reject normality
» P4 081389 000317 Reject normality
13 094205 052505 Can't reject normality
P6 08175 001492 Reject normality
P7 095206 045825 Can't reject normality
P8 093899 027846 Can't reject normality
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Initial Speed 33m/s

|

‘ Ankle Angle 737" Plantarflexion
‘ Ankle Moment | 356 Nm/kg

‘ Ankle Joint Force 1833 Nikg

{ MPJ Force [ 9.77 Nikg

| Peak GRE 239 BW

‘ Contact Time 0155

T ———





OPS/images/fbioe-12-1337540/fbioe-12-1337540-g002.gif
Sole-Ground Contact Angle & Area

Angle: 954° Angle: 758 Angle: 5620
Area: S4T7.46 mm?  Arca: 683453 mm!  Area: $112.19 mm?
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Material property Poisson’s  Density
ratio (kg/m3)

Skin Tetrahedral Hyperelastic (first-order Ogden model, y = 0.122kPa,a = 18) - - 950
solid

Bulk Soft | Tetrahedral Hyperelastic (second-order polynomial - - 950

Tissue solid strain,
Cio = 0.8556,Cor = 0.05841, Czg = 0.03900, Cyy = 0.02319,Cop = 0.00851, Dy = 3.65273)

Bone Tetrahedral Linearly Elastic 7300 03 1500
solid

Cartilage | Tetrahedral Linearly Elastic 1 04 1050
solid

Ligaments  Two-node Linearly Elastic 260 04 1000
truss

Profundal | Two-node Linearly Elastic 190 04 950
Fascia truss

Plantar  Two-node Linearly Elastic 350 04 1000
Fascia truss

In-Sole  Tetrahedral Linearly Elastic 198 035 2300
solid

Mid-Sole | Tetrahedral Linearly Elastic 249 035 2300
solid

Out-Sole  Tetrahedral Linearly Elastic 38 04 2300
solid

Plate  Tetrahedral/ Linearly Elastic 17000 04 1000

Hexahedral

solid
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Optotrak Digitization (1) IMU Calibration Tasks (2)

Exercise Tasks (3)

Joint Angles Optotrak [———{ Joint Angles IMU






OPS/images/fbioe-12-1385750/fbioe-12-1385750-g002.gif





OPS/images/fbioe-12-1385750/fbioe-12-1385750-g001.gif
“rontal View:

Humerus (Upper Am)

=~ Fioion (+¥Extension ()






OPS/images/fbioe-12-1385750/crossmark.jpg
©

|





OPS/images/fbioe-12-1377767/fbioe-12-1377767-t006.jpg
Characteristic Low back pain group (n = 19) ealthy control group (n = 18)

right external oblique abdominal muscle 033 (0.10) 048 (0.20) 0.004

left external oblique abdominal muscle 042 (0.09) 051 (022) 0502

right internal oblique abdominal muscle 020 (007) 029 (0.14) 0076

left internal oblique abdominal muscle 027 (0.10) 037 (0.18) 0125
et liocostalis 020 (0.07) 022 (0.09) o
right iliocostalis 0.18 (0.06) 022 (0.06) 0.041
et multifidus musce 092 (031) 108 (0.39) 0.151

right multifidus muscle 090 (031) 111 (038) 0082

B b ek Bt o R
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Characteristic

right external oblique abdominal muscle(N)

ow back pain group (n = 19)

3511 (11.97)

y control group (n = 18)

89.79 (118.46)

0.014

left external oblique abdominal muscle(N)
right internal oblique abdominal muscle(N)
left internal oblique abdominal muscle(N)
left iliocostalis(N)

right iliocostalis(N)

et multifidus muscle(N)

right multifidus muscle(N)

B b ek Bt o R

57.73 (20.66)
25.10 (11.53)
38.35 (17.30)
22032 (64.23)
19656 (64.41)
2270 (7.61)

23.11 (8.45)

94.70 (111.23)
98.56 (190.20)
145.97 (274.54)
277.19 (151.51)
259.08 (96.96)
30.08 (13.62)

30.76 (13.34)

0935

0.048

0257

0589

0.037

0.109

0.048
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acteristic ow back pain group (n = 19) ealthy control group (n = 18)
13-4 shear force (x body weight) 0.80 (0.27) 0.74 (0.29) 0575
13-4 compressive force (x body weight) 334 (0.54) 3.32 (0.45) 0912
13-4 twisting force (x body weight) 110 (0.22) L11 (0.15) 0.965
14-5 shear force (x body weight) 092 (029) 086 (0.32) 0560
14-5 compressive force (x body weight) 3.5 (0.57) 3.54 (0.48) 0939
145 twisting force (x body weight) 122 (023) 122 (017) 0929
L5-51 shear force (x body weight) 107 (032) 1.00 (0.34) 0555
| L5-Slcompressive force (x body weight) 377 (0.61) 3.76 (0.51) 0964
L5-S1 twisting force (x body weight) 130 (024) 130 (0.18) 0913
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Characteristic Low back pain g 18)

lumbar flexion and extension moment (N-m/kg) 042 (0.08) 0.50 (0.11) 0.012
lumbar lateral bending moment (N-m/kg) 009 (0.07) 0.15 (0.10) 0070
lumbar axial rotation moment (N-m/kg) 003 (0.01) 0.04 (0.01) 0.001

The bold values indicate P value <0.05.
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Characteristic

Low back pain group (n = 19)

Healthy control group (n = 18)

lumbar flexion and extension angle ()
‘ lumbar lateral bending angle ()

‘ lumbar axial rotation angle (')

‘ hip flexion angle ()

*knee joint angle ()

* ankle joint angle ()

D Bl e ks i B b

-0.23 (0.20)
014 (037)
024 (0.18)
20.14 (9.52)
70,06 (4.44)

17.00 (4.95)

029 (0.22)
013 (0.70)
037 (0.17)

1732 (11.37)
7031 (4.88)

15.94 (6.02)

0375

0396

0.033.

0419

0.663

0559
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Characteristic

Low back pain group (n

althy control group (n

Age (years) 239 (15) 234 (16) 0335
Gender 0873
Male 9 (47%) 9 (50%)
Female 10 (53%) 9 (50%)

BMI (kg/m2) 217 (28) 23 (37) 0586
Timed up-and-go () 106 (1.1) 82 (0.6) <0.001
Gait cycle (s) 14 (0.1) 13 (0.1) 0.856
rest thickness of LTrA (mm) 35 (10) 32(06) 0327
rest thickness of RTrA (mm) 32(07) 32(06) 0946
rest thickness of LMF (mm) 267 (43) 293 (52) 0.106
st thickness of RME (mm) 264 (36) 284 (46) 0142
contracted thickness of LTrA (mm) 47 (11) 5.1 (10) 0249
contracted thickness of RTrA (mm) 46 (1.0) 52(09) 0123
contracted thickness of LMF (mm) 351 (41) 390 (55) 0.022
contracted thickness of RMF (mm) 351 (42) 389 (58) 0.033
contraction rate of LTrA (%) 431 (17.0) 610 (15.9) 0.002
contraction rate of RTrA (%) 463 (19.7) 60.5 (16.1) 0.022
contraction rate of RMF (%) 331 (13.0) 342 (98) 0784
contraction rate of LMF (%) 339 (11.8) 372 81) 0321

Abbreviations: BMI, body mass index; LTrA, left transverse abdominal muscle; RTrA, right transverse abdominal muscle; LMF, left multifidus muscle; RMF, right multifidus muscle.
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Peak muscle force (BW) FT mean + SD ET mean + SD alue
Tibialis Anterior 336+ 107 317104 = 0434
Tibialis Posterior 171043 191038 <0027%
Peroneus Longus 166 £ 035 160 =048 =0537
Peroneus Brevis [ 082013 077 £ 011 =0138
Lateral Gastrocnemius 095 £ 016 1022014 =0.116
Medial Gastrocnemius i 207 £ 046 | 196 £027 =0288

“+» indicates a significant difference between FT, and ET, in the stance phase (p < 0.05); Body Weight: BW.
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Parameters Peak value FT mean + S ET mean + SD alue
Sagittal plane Angle () Dorsiflexion 1433 £ (8.12) 2290 + (7.47) <0.001*
Plantarflexion ~15.06 + (453) 757 £ (555) <0.001%
Moment (Nm/kg) Dorsiflexion ~0.07 £ (0.06) 007 £ (0.09) 0922
Plantarflexion ~141 £ (032) ~138 + (0.32) = 0677
Velocity (+/5) Dorsiflexion 10921 + (41.46) 105.07 £ (39.36) = 0632
Plantarflexion 15438 £ (92.27) ~161.85 + (83.24) = 0693
Coronal planes Angle (+) Eversion -10.97 £ 189 ~13.05 £ 355 <0.001%
Inversion 202+ 628 082 + 665 025
Moment (Nm/kg) Eversion 002 +0.05 I 001 +0.12 0.100
Inversion 040 % 0.17 045 %027 0343
Velocity (+/s) Eversion ~170.49 + 46.36 ~13536 + 5184 053
Inversion 29109 + 79.68 220,58 + 5426 <0.001%

“+» indicates a significant difference between FT, and MT, in the stance phase (p < 0.05).
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Sample Running Foot Sensor type Senor Variables Machine Accuracy
size (M/ surface | strike and placement  predictor | learning
F) (kg) speed | pattern  frequency response algorithm
condition
Derie etal. | 93 (55/38)|  Overground | NS Tri-axial Antero-medial | PTA | VILR XGB MAPE: 6.08%
(2020) age: 353 % 255 m/s, 3.20 mis accelerometers | side of the tibia
100 years, and 5.10 m/s | Li (LIs331),
height: 173 = | Ning Magne, 1,000 Hz
0.07 m, ma ARHFO41
68.6+ 88
Komaris | 28(27/1) |age: | Treadmill | 25, NS Virtual Shank Tri-axial tibial ANN RMSE: vertical
etal (2019) | 348+ 35and 45 m/s | accelerometer acceleration | GRF = 0.13B W,
6.6 years, Not mentioned (deriving vertical GRE, anteroposterior
height: 176 + acceleration from anteroposterior GRF = 0.04 B W,
6.7 cm, mass: kinematics) GRE, and mediolateral
69676 mediolateral GRF GRE = 004 B W
Tanetal. | 15(8/7) |age: | Treadmill |24and = FES, MFS, | IMU sensor One-third of the | Tri-axial linear CNN NRMSE =
(2020) 239+ 28m/s | standard | and RES | (Xsens), 200 Hz | distance between | acceleration and 97+ 3.6%
1.1 years, and minimalist keen and ankle | angular velocity |
height: 168 = | running shoes joints VALR
0.08 m, mass:
61977
Matijevich | 10 (5/5) | age: | Treadmill NS Virtual Shank Sagittal joint angle | LASSO MAPE =80+2.9%
etal. (2020) | 24 + 2.5 years, = (+9 inclination) | accelerometer at midstance | peak  regression
height: 170 + | 2.6-4.0 m/s | self- (deriving tibial force
0.1'm, mass: | selected shoes acceleration from
6756 kinematics)

Note: LASSO, least absolute shrinkage and selection operator; XGB, gradient boosted regression trees; ANN, artificial neural network; CNN, convolutional neural networks; MAPE, mean
absolute percent error; NRMSE: normalized root mean square error; MAE, mean absolute error; Adam = adaptive moment estimation; IMU, inertial measurement unit; PTA, peak tibial
acceleration; VILR, vertical instantaneous loading rate; FFS, forefoot strikers; MFS, midfoot strikers; RFS, rearfoot striker; NS, not specified.
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Sample size  Running Foot Sensor type  Senor Variables Correlation

(M/F) (kg) surface | strike and placement independent | coefficient
speed | pattern  frequency dependent
condition
Matijevich 10(5/5) |age:24+ | Treadmill (level, NS None None Impact peak, VALR | Impact peak and peak
etal. (2019) | 25 years, height | uphill, and downhill) peak tibial force tibial force (~0.29 +
17 £ 0.1 m, mass: | | 2.6-4.0 ms | self- 0.37); VALR & peak
667 £ 6.4 selected running tibial force (~0.20 £ 0.35)
shoes
Zandbergen | 13 (8/4) | age: Treadmill | 10,12, | RES IMU sensor Medial surface of | PTA | maximum tibial | 0.04 + 0.14
et al. (2023) 367 + 12.2 years, | and 14 km/h | self- (Xsens), 240 Hz | the proximal tibia = compression force
height 178.7 + selected running
9.6 cm, mass: shoes
742 £17.7

Note: GRF, ground reaction force; IMU, inertial measurement unit; PTA, peak tibial acceleration; VALR, vertical average load rates; RFS, rearfoot striker; NS, not specified; Extremely strong
(0.8-1.0), strong correlation (0.6-0.8), medium correlation (0.4-0.6), weak correlation (0.2-0.4), extremely weak correlation (0-0.2).
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Tenforde
etal. (2020)

Cheung et al.

(2019)

Laughton
et al. (2003)

Van den
Berghe et al.
(2019)

Zhang et al.
(2016)

Bradach etal.

(2023)

Greenhalgh
et al. (2012)

Sample
size (M/F) |

age,
height,
mass

169 (95/74) | age:

39 % 13 years,
height 1.72 +
0.09 cm, mass:
704 £ 12.03 kg

14 (7/7) | age:
264 % 112 yrs,
height 1.6 =
0.09 cm, mass:
588 9.7 kg

15 (NS) | age:
2246 + 4 years,
height 1.79 +
0.06 cm, mass:
6641 £ 8.58 kg

13 (NS) | NS,
height: 1.75 +
0.08 m, mass:
706+ 108 kg

10 (8/2) | age:
236 + 3.8 years,
height: 1.73 &
0.08 m, mass:
661+ 12.7 kg

28 (13/15) | age:
39 + 13 years,
height: 1.72 +
0.09 m, mass:
685 = 10.7 kg

13 (1073) | age:
300 + 9.4 years,
height 1.74 +
0.06 m, mass:
706 = 8.1 kg

Running
surface|
speed |
condition

Treadmill | 2.52 +
025 mls | Self-

selected running
shoes

Treadmill | 278 m/
s | Self-selected
running shoes

Overground] 3.7 m/
s+ 5%| Nike Air
Pegasus

Overground| 2.5,
320,and 5.10 +

0.2 m/s | Li Ning
Magne, ARHFO41

Treadmill (flat

and £10%
inclination) | + 15%
of preferred speed |
Adidas Adios Boost

‘Treadmill | Self-
selected speed
(281 %039 m/s) |
Nike p-6000

Overground | 4 m/
5% 5% | Not
mentioned

Foot
strike
pattern

FES, MES,
and RFS

RFS

FFS and RFS

RES

NS

NS

NS

Sensor type
and
frequency
(Hz)

IMU sensor
(IMeasureU),
1,000

Bi-axial
accelerometer
(ADXL278), 1,000

Uniaxial
accelerometer
(model
353B17), 960

MEMS tri-axial
accelerometers
(model
LIS331), 100

Accelerometers
(Model
7523A5) 400

IMU sensor
(IMeasureU, Blue
‘Thunder), 1,000

Tri-axial
accelerometer
(Biometrics
ACL300), 1,000

Senor
placement

‘The distal medial
portion of the tibia
above the medial
‘malleolus

Anteromedial aspect
of the tibia and
aligned with the
vertical axis of the
tibia

Distal anteromedial
aspect of the leg

Lower leg alongside
the distal

anteromedial aspect,
8 cm above the

‘medial malleolus

Anteromedial aspect
of distal tibia

Distal medial tibia,
1 cm above the
‘medial malleolus

‘The distal anterior-
medial aspect of the
tibia and 8 cm above
the medial-malleolus

Variables
independent |
dependent

PTA, RPTA | VALR,
VILR

PTA | VALR, VILR

PTA | VALR

PTA, RPTA | VILR

PTA | VALR, VILR

PTA | VILR

PTA | VALR, VILR

Correlation
coefficient

PTA & VALR (r =
0.66-0.82), PTA & VILR
(r = 0.66-0.73), RPTA &
VALR (r = 0.47-067),
RPTA & VILR (
037-0.67)

PTA & VALR (r = 0.90),
PTA & VILR (r = 0.91)

EFS group (r = 0.70), RES
group (r = 0.47)

PTA & VILR (r =
0.64-0.84), RPTA &
VILR (r = 0.57-0.61)

PTA & VALR (r =
0.49-0.91), PTA & VILR
(r = 0.53-0.90)

r=031-0.80

PTA & VALR (r = 0.27),
PTA & VILR (r = 0.47)

Note: FFS, forefoot strikers; MFS, midfoot strikers; RFS, rearfoot strikers; IMU, inertial measurement unit; PTA, peak tibial acceleration; RPTA, resultant peak tibial acceleration; VALR, vertical
average load rates; VILR, vertical instantaneous load rates; NS, not specified; Extremely strong (0.8-1.0), strong correlation (0.6-0.8), medium correlation (0.4-0.6), weak correlation (0.2-0.4),
extramely-wesk correlstion (0-0.5.
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Study Q1 Q2 Q3 Q4 Q5 Q6 Q8 Q9 Total
Tenforde et al. (2020) +2 +2 +1 +2 +2 +2 +1 +2 +2 16 8889 | Yes
Cheung et al. (2019) +2 2 +2 +2 +1 +2 +2 +2 +2 17 9444 | Yes
Laughton et al. (2003) +2 +2 +1 +2 +2 +1 +1 +2 +2 15 833 | Yes
Van den Berghe et al. (2019) | +1 2 +2 +2 +2 +2 +2 +2 +2 17 9444 | Yes
Zhang et al. (2016) +1 +2 +1 +2 +1 +2 +2 +1 +2 14 7778 | Yes
Bradach et al. (2023) + 2 +1 +2 +2 +1 2|8 +2 15 8333 | Yes
k Greenhalgh et al. (2012) +2 +1 +2 +2 +2 2 +2 +2 +1 18 8889 | Yes
Matijevich et al. (2019) + 2 +2 +2 +2 +1 +2 +2 +2 16 8889 | No
» Zandbergen et al. (2023) 2 +2 +1 +1 +2 +1 +1 +2 +2 14 7778 | No
Derie etal. (2020) +2 2 +2 +2 +2 +2 +2 +1 +2 17 9444 | No
Komaris et al. (2019) +2 +2 +1 +2 +2 +2 +1 +2 +2 16 88.89 No
Tan et al. (2020) +2 +2 +2 +2 +2 +1 N/A +2 +2 15 8333 No
| Matijevich et al. (2020) +1 2 = +2 +2 +2 N/A +2 +2 15 8333 | No
Average e w2 s 2 s e 138 185 192 1562 se7s

Note: Mata = Inclusion in meta-analysis
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Search items it conditions

PubMed, Scopus, SPORTDiscus and IEEE Xplore (“wearable sensor” OR “inertial  Keywords in all field of the article; Advanced search; Article type: Journal; Language:
sensor” OR “accelerometer” OR “acceleration” OR “IMU”) AND (“tibia*” OR “tibial = English; Publish time: From 2000 to November 2023

load*” OR “tibial force*” OR “tibial bone load” OR “tibial bone force*” OR “tibial

compression force”) AND (“ground reaction force*” OR “reaction force™” OR “external

load*” OR “GRE” OR “loading rate” OR “impact loading” OR “impact peak” OR “active

peak” OR “braking force” OR “propulsive force™) AND (“running” OR “runner*” OR

“og” OR “jogging”)

ScienceDirect (“wearable sensor” OR “inertial sensor” OR “accelerometer” OR “IMU")  Keywords in all field of the article; Advanced search; Article type: Journal; Language:
AND (“tibia” or “Tibial") and “reaction force” OR “GRE") and (“running” OR “runner”  English; Publish time: From 2000 to November 2023
OR “jogging”)

Bl wikens ane alinionnte detofiesny .
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Cases df
ROM Error
Calibrations 1819 6043 0004 0.025
Calibrations* Axes 3637 6242 <0001 0051
Calibrations*Tasks 7.274 2978 0.005* 0.049
RMSE
Calibrations 1632 28644 <0001 0125
Calibrations*Axes 3.264 1773 0.148 0.017
Calibrations*Tasks 6529 85926 <0001 0.082
Offset
Calibrations 1.881 52,670 <0001 0.136
Calibrations* Axes 3763 43964 <0001 0208
Calibrations*Tasks 7.526 2834 0.006* 0033
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mary axis Secondary axis Final axis definition

‘ N-Pose
horax Gra, = [0,0,1]: cranial ‘ = Gru, [2]);: forward STH, = gyt lateral
STH, = gy lateral
Upper Arm STHy = CRen) cai
Lower Arm STHy = (“Rew) cai
Functional (Cutti et al,, 2008)
Upper Arm UA, = UApy,,: lateral* S5 %ﬁ — UAy = 22845 forward
UA, = gA=ths: cranial
Lower Am® I = LA ps: forward S, = [0,0,1): cranial
LA, = gy ateral
Manual
Upper Arm GUAy = ~SUA; [ylforward
CUA, = SUA, [x]:cranial
GUA, = SUA, [2]: lateral
Lower Arm | CLAx = ~°LA;[y)forward
GLAy = CLA, [x):cranial
SUA; = OLA; [2]: lateral

‘Refers to the joint rotation axis computed with the lower arm sensor and translated into the upper arm reference.
Wik direction o e -robution. i vilors 10/ the budy alaced i an uprclit positien and the-dbow. Baned it showk 90
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Calibrations

P E3 A
Calibrations * Axes
Flexion Axis Pronation Axis Carrying Angle
Calibrations * Tasks
I i [ - mmc mm A
Eibow Flexion _Elbow Pronation _ Drinking _ Box OFf Shall. Circies.
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DCoMc

DCoMs

DCoMv

Data behavior test (p-value)

Linear
regression

0.999

0.999

0.999

One-way
ANOVA

0.978

0.998

0.051

Normality
test

<0.001

<0.001

<0.001

089

080

141

Bland—Altman consistency test

T.Cl

(068, 1.10)
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‘ (1280, 15.21)
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Younger

Left limb Right limb Left limb Right limb

T_con 14.200 (1.014) 14.400 (1.183) 14.000 (1.198) 14.461 (1.000)

At heel strike (CoM inside BoS)

BoSarea 160232 (23.107) 165.682 (22.348) 179.300 (26.828) 181.331 (37.956)
| DCoMc 0835 (0.057) 0.841 (0.057) 0904 (0.045) 0905 (0.041)

DCoMs [ 0777 (0.059) | 0.776 (0.060) [ 0834 (0.037) [ 0836 (0.036)

DCoMv 1.198 (0.749) 2.074 (1.979) 1.482 (2.096) 1.755 (1.419)

At toe off (CoM outside BoS)

BoSarea 29779 (5983) 30761 (6273) 30412 (4.146) 33382 (7.193)
DCoMe 0,860 (0.059) 0.859 (0.059) 0,949 (0.069) 0,941 (0.063)
DCoMs 0836 (0.058) 0839 (0.062) 0923 (0.065) 0918 (0.059)

DCoMv 5.427 (1.548) 5.434 (0.755) 6714 (1.745) 6.486 (1.525)
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Abbreviation Description

| T_con ‘Time to contact
CoM CoM position
CoMy CoM velocity
BoSarea Area of the BoS
DCoMe Distance from the CoM to the centroid of the BoS
DCoMs Shortest distance from the CoM to the boundary of the BoS
DCoMy Distance from the CoM to the BoS along the direction of the

CoMv
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Segment Marker-a, Marker-a; Gender P

Head and neck 1234 57 Male 00862 0469
Female 0082 0473

| Upper trunk 57 689 Male 01682 0536
Female 01635 0493

Lover trunk 6,89 24252627 Male 02723 0403
Female 02748 0446

Thigh 2426 28,29 (Left) Male 01419 0453
2527 34,35 (Right) Female 0141 0442

Shark 29 3031 (Left) Male 00367 0393
35 36,37 (Right) Female 00443 0425

Foot 31 3233 (Left) Male 00148 | 0486
37 38,39 (Right) Female 00124 0451

Upper arm 10 11,12 (Left) Male 00243 0478
17 18,19 (Right) Female 00266 0467

Forcarm 12 13,1415 (Left) Male 00125 0424
19 20,2122 (Right) Female 00114 0453

Foot 14,15 16 (Left) | Male 00064 0366
21,22 23 (Right) Female 00042 0349
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