2021 Women’s 400m Hurdles
World Record Season

Sydney McLaughlin (USA) - 51.46
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2021 Women’s 400m Hurdles World Record Season
Sydney McLaughlin (USA) - 51.46

Meetings Overview:

Sydney McLaughlin Season Overview 3
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Final 5
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Finals, Heats 6
2020 USA Olympic Trials (Eugene, OR) — Final 7
2020 USA Olympic Trials (Eugene, OR) (TV Analysis) — Semi-Final 1 8
2020 USA Olympic Trials (Eugene, OR) (TV Analysis) — Heats 9

Music City Track Carnival (Nashville, TN) (TV Analysis) — Final 10

USATF Golden Grand Games (Walnut, CA) (100m Hurdles) (TV Analysis)— Final 11

USATF Golden Grand Prix (Eugene, OR) (100m Hurdles) (TV Analysis)— Final 12

Brian Clay Invitational (Azusa, CA) (100m Hurdles) (TV Analysis)— Final 12
Notes:

e The times listed as TV Analysis are taken from youtube.com videos and generally coming from Television broadcasts. These
are not always the best angles or coverage for getting times. They are often trying to tell a story by focusing on one athlete, and
sometimes while shifting camera angles an extra frame can get added or removed.

e Where times are taken from the first movement, instead of the gun, there is at least a + 0.12 second difference/error. This will
show up from the start to the first hurdle and then from hurdle 10 to the finish. The between hurdle intervals should be fairly
consistent, but there is still the usual = 0.03 second

e Data errors, missing data, spelling mistakes, anything that need correction - please let me know. As always, | try to put
together the most complete and accurate report possible.

e | have done the best | could, | hope people find it useful or at least interesting.



Biomechanical Analysis

2021 Women's 400m Hurdles World Record Season - McLaughlin, Sydney (USA) (1999)

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

FINAL date  04-Aug-21
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 6.16 1016 1424 1836
reactiontime  0.163 interval 4.00 4.08 412
velocity 7.31 8.75 8.58 8.50
H1lead leg R strides 22 14 14 14

Semi-Final 2 date  02-Aug-21

McLaughlin, Sydney (USA) (199 time 6.20 1020 1432 1852
reactiontime  0.204 interval 4.00 4.12 4.20
velocity 7.26 8.75 8.50 8.33

H1lead leg R strides 22 14 14 14

Heat 3 date  31-Jul-21
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 6.36 1052 1480 19.26
reactiontime  0.180 interval 4.16 4.28 4.46
velocity 7.08 841 8.18 7.85
H1lead leg R strides 22 14 14 14

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

FINAL date 27-Jun-21
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 6.11 10.14 1436 1860
reactiontime  0.194 interval 4.03 422 424
velocity 7.36 868 8.29 8.25
H1lead leg R strides 22 14 14 14

Semi-Final 1 date 26-Jun-21

McLaughlin, Sydney (USA) (199 time 6.14 1021 1434 1858
reactiontime  0.227 interval 4.07 413 424
velocity 7.33 8.60 847 8.25

H1lead leg R strides 22 14 14 14

Heat 1 date 25-Jun-21
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 6.33 1046 1467 19.10
reactiontime  0.255 interval 4.13 421 443
velocity 7.1 847 8.31 7.90
H1lead leg R strides 22 14 14 5}

2021 Music City Track Carnival (Nashville, TN) (TV Analysis)

FINAL date 06-Jun-21
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 6.34 1064 1488 19.07
reaction time interval 4.30 4.24 4.19
velocity 7.10 8.14 8.25 8.35
H1lead leg R strides 22 15 14 14
2021 USATF Golden Games (Walnut, CA)
FINAL date 09-May-21  Wind: 2.0m/s
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 2.50 3.52 4.54 554
reactiontime  0.175 interval 7steps  1.02 1.02 1.00
velocity 520 8.33 8.33 8.50
Heat 2 date 09-May-21  Wind: 0.9 m/s

H1 H2 H3 H4

McLaughlin, Sydney (USA) (199 time
reactiontime  0.216 interval
velocity

No Information Available

2021 USATF Grand Prix (Eugene, OR) (TV Analysis)

FINAL date 24-Apr-21 Wind: -0.3m/s
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 257 363 4.65 5.65
reaction time interval 7steps  1.06 1.02 1.00
velocity 5.06 8.02 8.33 8.50

2021 Brian Clay Invitational (Azusa, CA)

Heat 2 date 16-Apr-21  Wind: 0.2m/s
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time 253 357 4.60 5.60
reaction time interval 7steps  1.04 1.03 1.00
velocity 514 8.17 825 8.50

2021 GCU Antelope Invitational (Phoenix, AZ)
FINAL date 03-Apr-21  Wind: -0.5m/s
H1 H2 H3 H4
McLaughlin, Sydney (USA) (199 time
reaction time interval
velocity

No Information Available

www.athletefirst.org
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7.06
15

H8
36.91

7.49
15

H8
37.07
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6.81
16

H9
41.64

7.40
15

H9
42.93
4.86
7.20
15

H9
42.44
5.10
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Henson (2021) - Athlete First: 2021 year end hurdle report

H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
46.04 51.46 4/1
4.84 5.42 WR 1220 1320 1448
7.23 7.38 7.77 8.61 7.95 725
15 185 1705
Henson (2021) - Athlete First: 2021 year end hurdle report
H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
47.20 53.03 5/1
5.16 5.83 1232 1372 149
6.78  6.86 7.54 852 7.65 7.02
16 18.5 1735
Henson (2021) - Athlete First: 2021 year end hurdle report
H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
48.74 54.65 5/1
5.16 5.91 1290 1422 1526
6.78  6.77 7.32 8.14 7.38 6.88
16 185 1735
Henson (2021) - Athlete First: 2021 year end hurdle report
H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
46.46 51.90 6/1
4.82 544 WR 1249 1364 1422
7.26 7.35 7.7 841 7.70 7.38
15 18.2 171.2
Henson (2021) - Athlete First: 2021 year end hurdle report
H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
47.04 53.03 5/1
4.97 5.99 1244 1375 1471
7.04 668 7.54 844 764 7.14
15 18.2 172.2
Henson (2021) - Athlete First: 2021 year end hurdle report
H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
48.00 54.07 5/1
5.07 6.07 1277 1416 1474
6.90 659 7.40 8.22 742 7.12
16 18.2 174.2
Henson (2021) - Athlete First: 2021 year end hurdle report
H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
47.48 52.83 5/1
5.04 5.35 1273 1346 1495
6.94 748 7.57 8.25 7.80 7.02
16 185 1585

Henson (2021) - Athlete First: 2021 Sydney McLaughlin 400m hurdles world record season

H8
9.47
1.00
8.50

H8

H8
9.65
1.00
8.50

H9
1047
1.00
8.50

H9

H9
10.67

8.33

H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10

11.50 12.65 2/4
1.03 1.15 PB 3.04 293 3.03
8.25 8.74 791 8.39 8.70 842
H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
12.90 /5
7.75

Henson (2021) - Athlete First: 2021 year end hurdle report

H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
11.71 12.86 2/4

1.04 1.15 PB 3.08 3.00 3.06
8.17 8.74 7.78 8.28 8.50 8.33

Henson (2021) - Athlete First: 2021 Sydney McLaughlin 400m hurdles world record season

H8
9.67
1.04
8.17

H8

H9
10.71
1.04
8.17

H9

Henson (2021) Athlete First: 2021 Sydney McLaughlin 400m Hurdles World Record Season

H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10

11.76 12.92 4/1
1.05 1.16 PB 3.07 3.03 3.13
8.10 8.66 7.74 8.31 842 8.15

H10 Run-In Official Time Lane/Place H1-H4 H4-H7 H7-H10
13.03 /"1
PB
7.67

2021.08.26
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55.00
54.50
54.00
53.50
53.00
52.50
52.00
51.50

51.00

8.50

8.00

7.50

7.00

6.50

Time Intervals (s)

16.00

14.00

12.00

10.00

8.00

6.00

4.00

2.00

0.00

Sydney McLaughlin 2021

51.46
6-Jun 25-Jun 26-Jun 27-Jun 31-Jul 2-Aug 4-Aug
Hurdle Rhytmic Units
Velocity (m/s) 8 51.46 (4-Aug)

—8-5303 (2-Aug)
854,65 (31-Jul)

51.90 (27-Jun)
~8-—15303 (26-Jun)
~8-—54,07 (25-Jun)

—8-—152.83 (06-Jun)

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-in 400m

Hurdle Phases

vl IEA R

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

www.athletefirst.org Henson (2021) Athlete First: 2021 Sydney McLaughlin 400m Hurdles World Record Season 2021.08.26
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Women's 400m Hurdles Date 2021.08.04 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 616 1016 1424 1836 2264 27.00 3156 3632 4120 46.04 51.46 4/1
reactiontime 0.163 interval 4.00 4.08 412 4.28 4.36 4.56 476 4.88 484 542 WR 1220 1320 1448
velocity 7.31 8.75 8.58 8.50 8.18 8.03 7.68 7.35 717 7.23 7.38 7.77 8.61 7.95 7.25
H1lead leg R strides 22 14 14 14 14 14 14 15 16 15 185 1705
Muhammad, Dalilah (USA) (1990) time 6.04 9.92 1392 18.08 2244 2684 3136 36.04 4088 4584 51.58 712
reactiontime 0.200 interval 3.88 4.00 4.16 4.36 4.40 452 4.68 4.84 4.96 5.74 PB 1204 1328 1448
velocity 745 9.02 8.75 841 8.03 7.95 7.74 748 723 7.06 6.97 7.75 8.72 791 7.25
H1lead leg R strides 22 14 14 15 15 15 15 15 16 16 19 176
Bol, Femke (NED) (2000) time 628 1026 1428 1836 2256 2696 3160 3628 41.16 46.16 52.03 5/3
reactiontime 0.165 interval 3.98 4.02 4.08 4.20 4.40 464 4.68 4.88 5.00 5.87 AR 1208 1324 14.56
velocity 747 8.79 8.71 858 833 7.95 754 748 717 7.00 6.81 7.69 8.69 793 7.21
H1lead leg L strides 22 15 15 15 15 15 15 15 15 15 19 176
Russell, Janieve (JAM) (1993) time 640 1052 1468 1888 2320 2768 3232 37.08 4200 47.12 53.08 6/4
reactiontime 0.136 interval 412 4.16 420 432 448 464 476 4.92 5.12 5.96 PB 1248 1344 1480
velocity 7.03 8.50 8.41 8.33 8.10 7.81 7.54 7.35 7.1 6.84 6.71 7.54 8.41 7.81 7.09
H1lead leg R strides 23 15 15 15 15 15 15 16 16 17 19.7 1817
Ryzhykova, Anna (UKR) (1989) time 6.40 1048 1460 1880 23.08 2768 3244 3728 4232 4752 53.48 2/5
reactiontime 0177 interval 4.08 412 4.20 4.28 4.60 4.76 4.84 5.04 520 5.96 1240 1364 15.08
velocity 7.03 8.58 8.50 8.33 8.18 7.61 7.35 723 6.94 6.73 6.71 748 847 7.70 6.96
H1lead leg R strides 22 14 14 14 14 15 15 15 15 16 19.2 173.2
Tkachuk, Viktoriya (UKR) (1994) time 640 1056 1480 19.06 2340 27.88 3256 3748 4260 47.80 53.79 3/6
reactiontime 0.206 interval 4.16 4.24 4.26 4.34 4.48 4.68 4.92 5.12 5.20 5.99 PB 1266 1350 1524
velocity 7.03 841 825 822 8.06 7.81 748 711 6.84 6.73 6.68 744 829 7.78 6.89
H1lead leg L strides 22 15 15 15! 15 15 15 16 16 16 9.7 JiioNG
Cockrell, Anna (USA) (1997) time 628 1044 1464 19.00 2352 2812 3280 37.76 4280 47.96 54.22 8/+ (no official time given)
reaction time interval 4.16 4.20 4.36 452 4.60 4.68 4.96 5.04 5.16 6.26 DQ 1272 1380 1516
velocity 717 8.41 8.33 8.03 7.74 7.61 7.48 7.06 6.94 6.78 6.39 7.38 825 7.61 6.93
H1lead leg L strides 22 15 15 15 15 15 15 16 16 16 160
Woodruff, Gianna (PAN) (1993) time 6.44 1054 1484 1932 2388 2852 3340 3844 55.84 9/87
reactiontime  0.235 interval 4.10 4.30 4.48 4.56 4.64 4.88 5.04 12.88  14.08
velocity 6.99 8.54 8.14 7.81 7.68 754 717 6.94 7.16 8.15 7.46
H1lead leg L strides 23 15 15 15 15 15 15 15 128
Velocity (m/s) =8 Sydney McLaughlin
8.80 =8 Dalilah Muhammad
=8 Femke Bol
8.30 Janieve Russell
=8 Anna Ryzhykova
7.80 =B \/iktoriya Tkachuk
=8 Anna Cockrell
- G
730 Gianna Woodruff
6.80
6.30
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps://www.youtube com/watch?v=-BTOgqOgSR-k

www athletefirst.org

Henson (2021) Athlete First: 2021 Sydney McLaughlin 400m Hurdles World Record Season

2021.08.24


Todd Henson
5


Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Women's 400m Hurdles

Muhammad, Dalilah (USA) (1990)
reactiontime  0.189

Hileadleg R

Bol, Femke (NED) (2000)

reactiontime  0.194

Hileadleg L

McLaughlin, Sydney (USA) (1999)

reactiontime  0.176
H1leadleg R
Women's 400m Hurdles
Bol, Femke (NED) (2000)
reactiontime 0.215
H1leadleg L

McLaughlin, Sydney (USA) (1999)
reactiontime  0.204

Hileadleg R

Muhammad, Dalilah (USA) (1990)

reactiontime  0.186
Hlleadleg R
Velocity (m/s)
8.80
8.30
7.80
7.30
6.80
6.30
H1 H2

Time Intervals (s)

Date 2021.07.31

H1 H2
time
interval
velocity ~ #DIV)
strides

Date 2021.07.31

H1 H2
time
interval
velocity ~ #DIV
strides

Date 2021.07.31

H1 H2
time 636 1052
interval 4.16
velocity 7.08 841
strides 22 14

Date 2021.08.02

H1 H2
time 6.48 10.60
interval 412
velocity 6.94 8.50
strides 22 15

Date 2021.08.02

H1 H2
time 6.20 10.20
interval 4.00
velocity 7.26 8.75
strides 22 14

Date 2021.08.02

H1 H2
time 6.04 10.00
interval 3.96
velocity 745 8.84
strides 22 15
H3 H4

H3 H4 H5 H6 H7 H8 H9  H10 Run-in
No Video No Video No Video 503~7947
H3 H4 H5 H6 H7 H8 H9  H10 Run-in
i . . 54.43
No Video No Video No Video I 073
H3 H4 H5 H6 H7 H8 H9  H10 Run-in
1480 1926 2380 2856 3348 3844 4358 4874
428 446 454 476 492 496 514 516 591
818 785 771 735 741 706 681 678 677
14 14 14 15 15 15 16 16 185
H3 H4 H5 H6 H7 H8 H9  H10 Run-in
1476 1904 2340 2792 3256 37.32 4224 4732
416 428 436 452 464 476 492 508 659
841 818 803 774 754 735 741 689 607
15 15 15 15 15 15 15 15 19
H3 H4 H5 H6 H7 H8 H9  H10 Run-In
1432 1852 2288 2752 3224 3704 4204 4720
412 420 436 464 472 480 500 516 583
850 833 803 754 742 729 700 678 68
14 14 14 15 15 15 16 16 185
H3 H4 H5 H6 H7 H8 H9  H10 Run-in
1408 1836 2288 2740 3212 3700 4204 4724
408 428 452 452 472 488 504 520 6.06
858 818 774 774 742 747 694 673 660
15 15 15 15 15 15 16 16 19
H5 H6 H7 H8 H9 H10

Hurdle Phases

400m
53.97

741

400m
54.43

7.35

400m
54.65

7.32
1735

400m
53.91

742
176

400m
53.03

7.54
1735

400m
53.30

7.50
178

Run-n

Heat 5
Lane/Place H1-H4 H4-H7 H7-H10
0.00 0.00 0.00
#DIV/O! #DIV/O! #DIV/O!
Heat 4
Lane/Place H1-H4 H4-H7 H7-H10
0.00 0.00 0.00
#DIV/O! #DIV/O! #DIV/O!
Heat 3
Lane/Place H1-H4 H4-H7 H7-H10
5/1
1290 1422 1526
8.14 7.38 6.88
Semi-Final 3
Lane/Place H1-H4 H4-H7 H7-H10
5/1
1256 1352 1476
8.36 777 711
Semi-Final 2
Lane/Place H1-H4 H4-H7 H7-H10
5/1
1232 1372 149
8.52 7.65 7.02
Semi-Final 1
Lane/Place H1-H4 H4-H7 H7-H10
71
1232 1376 1512
8.52 7.63 6.94

=8 Dalilah Muhammad
(H5)
wslb—e Femke Bol (H4)

«®-=Sydney McLaughlin
(H3)
Femke Bol (SF3)

=8 Sydney McLaughlin
(SF2)

8 Dalilah Muhammad
(SF1)

400m

16.00
14.00

12.00

10.00
8.00

6.00
4.00
2.00

0.00
Start-H1

TE

H1-H4

Olympic Games - Semi-Finals
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps:/www youtube com/watch?v=9YHpol 277Qw

H4-H7 H7-H10

Olympic Games - Heat 3
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 24fps
Timing From: First Movement

H10-Finish

Source: hitps://www.youtube.com/watch?v=mB1nqOLz4HY&t=4s
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
Date 2021.06.27

Women's 400m Hurdles

McLaughlin, Sydney (USA) (1999)
reactiontime  0.194

H1lead leg R

Muhammad, Dalilah (USA) (1990)
reactiontime  0.167

H1lead leg R
Cockrell, Anna (USA) (1997)
reactiontime  0.201
H1lead leg L
Little, Shamier (USA) (1995)
reactiontime  0.213
H1lead leg R
Hailey, Nnenya (USA) (1994)
reactiontime  0.251
H1lead leg L

Tate, Cassandra (USA) (1990)
reactiontime  0.194

H1lead leg R

Bookman, Deonca (USA) (1995)
reactiontime  0.349

H1lead leg R

Spencer, Ashley (USA) (1993)
reactiontime  0.222

Hileadleg L

9.00

Velocity (m/s)

8.50

8.00

7.50

7.00

6.50

6.00
H1 H2

Time Intervals (s)

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.11

7.36
22

6.08

740
22

6.32

712

6.20

7.26

6.24

7.21

7.14

6.54

6.88

6.37

7.06

H4

H2
10.14
4.03
8.68

14

10.03
3.95
8.86

15

10.46

10.61

4.24

8.25
15

H3
14.36
422
8.29

14

14.21
4.18
8.37

15

14.69

423

8.27
15

H5

H4
18.60
4.24
8.25

14

18.52

4.31

8.12
15

19.38

4.50

7.78
15

H6

23.79
4.61
7.59

17

24.25

7.19
15

H6
27.59
4.55
7.69
15

27.48
4.53
7.73

15

27.89

761
17

28.39
4.70

28.49
4.70
745

28.99
4.74
7.38

H7

H7
3224
4.65
753
15

32.81
4.67
749

15

3227

H8

H8
36.91
4.67
7.49

15

36.70
4.66
7.51

15

37.60
4.79
7.31

15

36.99
4.72
742

15

37.50
4.87
7.19

17

Hurdle Phases

H9
41.64
4.73
7.40
15

41.58
4.88
717

16

44.71
10.78
6.49

H9

H10
46.46
4.82
7.26
15

46.53
4.95
7.07

16

4761
5.10
6.86

16

H10

Run-In  400m

5.44
7.35
18.2

5.89
6.79
19

6.09
6.57

6.16
6.49

51.90
WR
7.7
171.2

52.42

54.79
DQ
7.30
132

56.51

7.08
73

56.90

7.03

60.19

6.65

Rundn

FINAL
Lane/Place H1-H4 H4-H7 H7-H10
6/1
1249 1364 1422
8.41 7.70 7.38
712
1244 1352 1449
8.44 777 7.25
9/3
1278 1371  14.80
8.22 7.66 7.09
5/4
1239 1368 1542
8.47 768 6.81
8/5
1258 1381
8.35 7.60
4/65
1275 1435
8.24 7.32
2/+6
1264 1428
8.31 7.35
3/87
13.01 1455
8.07 722

400m
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=@~ Anna Cockrell
Shamier Llttle
=8 Nnenya Hailey
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16.00
14.00
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10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Source: Athlete Tracking (2021.06.28). Women's 400mH - Unofficial Split Times.
Retrieved from hitps:/twitter.com/athletetracking/status/14007365383642603572s=21
5th-8th Place
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From:
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Women's 400m Hurdles Date 2021.06.26 Semi-Final 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 6.14 1021 1434 1858 2299 2759 3233 37.07 4207 47.04 53.03 5/1
reactiontime  0.227 interval 4.07 413 4.24 4.41 4.60 474 474 5.00 4.97 5.99 1244 1375 1471
velocity 7.33 8.60 847 8.25 7.94 7.61 7.38 7.38 7.00 7.04 6.68 7.54 844 7.64 7.14
H1lead leg R strides 22 14 14 14 14 15 15 15 16 15 182 1722
Hailey, Nnenya (USA) (1994) time 627 1027 1444 1872 2309 2769 3243 3723 4241 4775 54.24 8/2
reactiontime 0.266 interval 4.00 417 4.28 4.37 4.60 474 4.80 518 534 6.49 PB 1245 1371 1532
velocity 718 8.75 8.39 8.18 8.01 7.61 7.38 7.29 6.76 6.55 6.16 7.37 843 7.66 6.85
H1lead leg L strides 16 16 15 16 17 17 17 18 18 25 1725
Tate, Cassandra (USA) (1990) time 627 1037 1458 1892 2349 2822 3321 3824 4347 4891 55.24 6/3
reactiontime 0211 interval 4.10 4.21 4.34 4.57 4.73 4.99 5.03 523 5.44 6.33 1265 1429 1570
velocity 7.18 8.54 8.31 8.06 7.66 7.40 7.01 6.96 6.69 6.43 6.32 7.24 8.30 7.35 6.69
H1lead leg R strides 22 14 14 14 15 15 16 15 16 16 157
Bookman, Deonca (USA) (1995) time 654 1071 1511 1952 2415 2889 3366 3854 4374 55.66 9/4
reactiontime 0.338 interval 417 4.40 441 4.63 4.74 477 4.88 5.20 PB 1298 14.14
velocity 6.88 8.39 7.95 7.94 7.56 7.38 7.34 717 6.73 719 8.09 743
H1lead leg R strides 17 17 17 17 17 17 17 18 18 155
Seymour, Kiah (USA) (1994) time 650 1067 1498 1935 2392 2872 3363 3857 43.81 55.84 715
reactiontime 0.204 interval 417 4.31 4.37 4.57 4.80 49 4.94 524 12.85 14.28
velocity 6.92 8.39 8.12 8.01 7.66 7.29 713 7.09 6.68 7.16 817 7.35
H1lead leg R strides 24 16 16 16 16 17 17 17 18 157
Hoffman, Lauren (USA) (1999) time 647 1057 1498 1938 2399 2889 3400 3933 4484 57.59 3/6
reactiontime 0.224 interval 4.10 4.41 4.40 4.61 4.90 5.11 5.33 5.51 1291 1462
velocity 6.96 8.54 7.94 7.95 7.59 714 6.85 6.57 6.35 6.95 8.13 718
H1lead leg L strides 15 16 16 16 17 18 18 116
Lindley, Ashton (USA) (2002) time 654 11.04 1565 2032 2515 30.26 40.83 46.21 58.04 217
reactiontime  0.288 interval 4.50 461 4.67 4.83 511 1057 538 13.78
velocity 6.88 7.78 7.59 7.49 7.25 6.85 6.62 6.51 6.89 7.62
H1lead leg L strides 16 16 16 16 17 81
Young, Milan (USA) (1999) time 640 1057 1495 1945 2419 2906 3426 3960 4538 59.39 4/8
reactiontime 0.187 interval 417 4.38 4.50 4.74 4.87 5.20 534 578 13.05 14.81
velocity 7.03 8.39 7.99 7.78 7.38 7.19 6.73 6.55 6.06 6.74 8.05 7.09
H1lead leg R strides 22 15 15 15 15 16 16 17 131
9.00
Velocity (m/s) =8 Sydney McLaughlin
=8— Nnenya Hailey
8.50
=@ Cassandra Tate
Deonca Bookman
8.00
=8 Kiah Sey mour
=@ | auren Hoffman
7.50

=@ Ashton Lindley

—8— Milan Young
6.50 : /

6.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 400m

Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00

8.00

6.00

4.00

2.00

0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www youtube com/watch?v=ZMxyKQ1hq18
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Women's 400m Hurdles Date 2021.06.25 Heat 4
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 603 1006 1440 1880 2340 2813 3310 3830 4360 49.03 55.51 3/1
reactiontime 0.184 interval 4.03 434 440 4.60 4.73 4.97 520 5.30 543 6.48 1277 1430 1593
velocity 7.46 8.68 8.06 7.95 761 7.40 7.04 6.73 6.60 6.45 6.17 721 8.22 7.34 6.59
H1lead leg R strides 22 15 15 15 15 15 15 15 16 16 19 178
Date 2021.06.25 Heat 3
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Tate, Cassandra (USA) (1990) time 6.36 1043 1480 1936 24.00 2870 3360 3890 4426 4975 56.11 2/1
reactiontime  0.230 interval 4.07 437 4.56 464 4.70 4.90 5.30 5.36 549 6.36 13.00 1424 16.15
velocity 7.08 8.60 8.01 768 7.54 745 7.14 6.60 6.53 6.38 6.29 713 8.08 7.37 6.50
H1lead leg R strides 14 14 15 15 45 15 16 16 16 19.2 155.2
Cockrell, Anna (USA) (1997) time 640 1070 1520 19.73 2450 2946 3470 3973 4490 50.26 56.83 712
reactiontime 0.196 interval 4.30 4.50 4.53 477 4.96 524 5.03 5.17 5.36 6.57 1333 1497 1556
velocity 7.03 8.14 7.78 7.73 7.34 7.06 6.68 6.96 6.77 6.53 6.09 7.04 7.88 7.01 6.75
H1lead leg s strides 22 15 15 15 15 15 16 15 16 16 20 180
Date 2021.06.25 Heat 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Little, Shamier (USA) (1995) time 6.53 1080 1516 1966 2430 29.06 3393 3876 43.86 49.10 55.22 7/1
reactiontime 0301 interval 427 4.36 4.50 4.64 4.76 4.87 4.83 5.10 524 6.12 1313 1427 1517
velocity 6.89 8.20 8.03 7.78 7.54 7.35 7.19 7.25 6.86 6.68 6.54 724 8.00 7.36 6.92
H1lead leg R strides 23 15 15 15 16 16 16 16 16 16 19 183
Spencer, Ashley (USA) (1993) time 636 1070 1516 19.63 2426 2903 3393 3893 4416 4960 55.92 8/2
reactiontime 0.182 interval 4.34 4.46 447 4.63 4.77 4.90 5.00 523 544 6.32 1327 1430 1567
velocity 7.08 8.06 7.85 7.83 7.56 7.34 7.14 7.00 6.69 6.43 6.33 7.15 791 7.34 6.70
H1lead leg L strides 22 15 15 15! 15 15 15 15} 15 15 18 175
Date 2021.06.25 Heat 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 633 1046 1467 1910 2377 2850 3326 3807 4293 4800 54.07 5/1
reactiontime 0255 interval 413 421 443 4.67 4.73 4.76 4.81 4.86 5.07 6.07 1277 1416 1474
velocity 711 8.47 8.31 7.90 7.49 7.40 7.35 7.28 7.20 6.90 6.59 7.40 8.22 7.42 712
H1lead leg R strides 22 14 14 15 15 15 15 15 15 16 182 1742
Hailey, Nnenya (USA) (1994) time 6.33 1040 1460 1910 2376 2847 3323 3817 4337 4863 55.05 8/2
reactiontime  0.291 interval 4.07 4.20 4.50 4.66 4.71 4.76 4.94 5.20 5.26 6.42 1277 1413 1540
velocity 71 8.60 8.33 7.78 751 743 7.35 7.09 6.73 6.65 6.23 727 8.22 743 6.82
H1lead leg L strides 16 16 17 17 17 17 17 18 18 22 175.2
9.00
Velocity (m/s) =8 Dalilah Muhammad
8.50 =8 Cassandra Tate
- Anna Cockrell
8.00 Shamier Little
«@-— Ash|ey Spencer
7.50
=@-=Sydney McLaughlin
=8 \nenya Hailey
7.00
6.50
6.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www youtube com/watch?v=OhAEK8AeH sk&t=95s
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Biomechanical Analysis

2021 Music City Track Carnival (Nashville, TN) (TV Analysis)

Women's 400m Hurdles Date 2021.06.06 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 634 1064 1488 19.07 2345 2792 3253 37.34 4244 4748 52.83 5/1
reaction time interval 4.30 424 4.19 4.38 447 4.61 4.81 5.10 5.04 5.35 1273 1346 1495
velocity 7.10 8.14 8.25 8.35 7.99 7.83 759 7.28 6.86 6.94 7.48 757 8.25 7.80 7.02
H1lead leg R strides 22 15 14 14 14 14 15 16 16 185 1585
2019 IAAF World Championships (Doha, QAT)
Date 2021.06.06 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 627 1027 1438 1865 2298 2742 3196 3673 4157 4658 52.23 412
reactiontime 0.161 interval 4.00 411 427 433 444 454 477 4.84 5.01 5.65 PB 1238 1331 1462
velocity 718 8.75 8.52 8.20 8.08 7.88 7.7 7.34 7.23 6.99 7.08 7.66 8.48 7.89 7.18
H1lead leg R strides 23 15 15 15 15 15 15 16 16 16 192 180.2
2018 South Eastern Conference Championships (Knoxville, TN) (TV Analysis)
Date 2018.05.13 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 623 1040 1466 1893 2333 27.83 3243 3713 4216 4720 52.75 5/1
reaction time interval 417 4.26 427 4.40 4.50 4.60 4.70 5.03 5.04 555 WJRPB 1270 1350 14.77
velocity 722 8.39 8.22 8.20 7.95 7.78 7.61 7.45 6.96 6.94 7.21 7.58 8.27 7.78 7.1
H1lead leg R strides 15 15 15 15 15 15 16 16 16 185 1555
2019 Weltklasse (Ziirich, SUI) (TV Analysis)
Date 2018.05.13 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 632 1044 19.02 2356 2816 3276 3740 4232 4724 52.85 3/1
reactiontime 0.147 interval 412 8.58 454 4.60 4.60 464 4.92 4.92 5.61 1270 1374 1448
velocity 712 8.50 8.16 7.7 761 761 754 711 711 713 7.57 8.27 764 7.25
H1lead leg R strides 23 15 15 15 15 15 16 16 19 149
9.00
Velocity (m/s) )
8- 7021 Nashville
8.50
=@-—2019 Doha
8.00 2018 Knoxville
7.50 - 2019 Ziirich
7.00 \r/
6.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 400m
Time Intervals (s) Hurdle Phases
14.00 |
12.00 H H B
10.00 H H B
8.00 H H i
6.00 H H H i
4.00 H H H i H
2.00 H H H i H
0.00 I
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
2021 ATL Music City Track Carnival 2019 IAAF World Championships (Doha, QAT)
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @30fps Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement Timing From: First Movement
Source: hitps://www youtube com/watch?v=Xti0evMiwUo Source: hitps://www youtube.com/watch?v=ZAz0GS_4QTY
2018 South Eastern Conference Championships 2019 Weltklasse (Zurich, SUI)
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps Quality & Frame Rate: 1280 x 720 @ 25fps
Timing From: First Movement Timing From: First Movement
Source: ; 2v= Source: ¥ 2v= o=
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Biomechanical Analysis

2021 USATF Golden Games (Walnut, CA) (TV Analysis)

100m Hurdles Date: 2021.05.09 Wind: 2.0m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Harrison, Kendra (USA) (1992) time 2.50 3.50 4.46 541 6.36 7.31 8.29 9.26 1024  11.26 1248 4/1
reactiontime 0.185 interval 1.00 0.96 0.95 0.95 0.95 0.98 0.97 0.98 1.02 1.22 291 2.88 297
velocity 520 8.50 8.85 8.95 8.95 8.95 8.67 8.76 8.67 8.33 8.24 8.01 8.76 8.85 8.59
Sember, Cindy (GBR) (1994) time 253 354 4.53 5.50 6.47 743 8.39 9.38 10.37  11.37 12.53 3/2
reactiontime 0.173 interval 1.01 0.99 0.97 0.97 0.96 0.96 0.99 0.99 1.00 1.16 PB 297 2.89 298
velocity 5.14 8.42 8.59 8.76 8.76 8.85 8.85 8.59 8.59 8.50 8.66 7.98 8.59 8.82 8.56
Amusan, Tobi (NGR) (1997) time 253 3.57 4.57 5.54 6.50 747 8.46 945 1044 1144 12.61 713
reactiontime 0.172 interval 1.04 1.00 0.97 0.96 0.97 0.99 0.99 0.99 1.00 1.17 3.01 292 298
velocity 5.14 8.17 8.50 8.76 8.85 8.76 8.59 8.59 8.59 8.50 8.59 7.93 847 8.73 8.56
Charlton, Devynne (BAH) (1995) time 243 3.46 444 542 6.38 7.36 8.34 9.32 10.34  11.36 12.61 174
reactiontime 0.147 interval 1.03 0.98 0.98 0.96 0.98 0.98 0.98 1.02 1.02 125 NRPB 299 292 3.02
velocity 5.35 8.25 8.67 8.67 8.85 8.67 8.67 8.67 8.33 8.33 8.04 7.93 8.53 8.73 8.44
McLaughlin, Sydney (USA) (1999) time 250 3.52 4.54 554 6.52 7.50 8.47 947 1047  11.50 12.65 2/4
reactiontime 0.175 interval 7steps  1.02 1.02 1.00 0.98 0.98 0.97 1.00 1.00 1.03 1.15 PB 3.04 293 3.03
velocity 520 8.33 8.33 8.50 8.67 8.67 8.76 8.50 8.50 825 8.74 791 8.39 8.70 8.42
Porter, Tiffany (GBR) (1987) time 247 3.47 4.45 5.43 6.40 7.37 8.37 9.35 1040 1144 12.69 5/6
reactiontime 0.156 interval 1.00 0.98 0.98 0.97 0.97 1.00 0.98 1.05 1.04 1.25 2.96 294 3.07
velocity 5.26 8.50 8.67 8.67 8.76 8.76 8.50 8.67 8.10 8.17 8.04 7.88 8.61 8.67 8.31
9.00 P . e
Ve melg () =B Kendra Harrison
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«=B-=Tobi Amusan
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5.50
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H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 100m
Time Intervals (s) Hurdle Phases
3.50
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1.50
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Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=mrq_-40zHXw
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Biomechanical Analysis

2021 USATF Grand Prix (Euaene, OR) (TV Analysis)

100m Hurdles Date: 2021.04.24 Wind: -0.3m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Camacho-Quinn, Jasmine (PUR) (199 time 247 347 445 540 6.37 7.32 829 928 1026 1126 12.46 5/1
reaction time interval 1.00 0.98 0.95 0.97 0.95 0.97 0.99 0.98 1.00 1.20 293 2.89 297
velocity 5.26 8.50 8.67 8.95 8.76 8.95 8.76 8.59 867 850 837 803 8.70 8.82 8.59
Anderson, Brittany (JAM) (2001) time 253 354 4.54 5.50 6.47 747 846 946 1050 1157 12.82 8/2
reaction time interval 1.01 1.00 0.96 0.97 1.00 0.99 1.00 1.04 1.07 1.25 297 2.96 3.1
velocity 5.14 842 8.50 8.85 8.76 8.50 8.59 8.50 8.17 794 804 780 8.59 8.61 8.20
Brooks, Taliyah (USA) (1995) time 2.50 3.52 4.50 5.50 6.50 7.50 849 952 1056 11.62 12.83 6/3
reaction time interval  7steps  1.02 0.98 1.00 1.00 1.00 0.99 1.03 1.04 1.06 1.21 3.00 299 3.13
velocity 5.20 8.33 8.67 8.50 8.50 8.50 8.59 8.25 8.17 802 831 7.79 8.50 8.53 8.15
McLaughlin, Sydney (USA) (1999)  time 257 3.63 4.65 5.65 6.65 7.65 8.65 965 1067 11.71 12.86 2/4
reaction time interval ~ 7steps  1.06 1.02 1.00 1.00 1.00 1.00 1.00 1.02 1.04 1.15 PB 3.08 3.00 3.06
velocity 5.06 8.02 8.33 8.50 8.50 8.50 8.50 8.50 8.33 817 874 778 8.28 8.50 8.33

2021 Brvan Clay Invitational (Azuza, CA) (TV Analysis)

Date: 2021.04.16 Wind: 0.2m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 253 357 4.60 5.60 6.61 7.61 863 967 1071 1176 12.92 4/1
reaction time interval  7steps  1.04 1.03 1.00 1.01 1.00 1.02 1.04 1.04 1.05 1.16 PB 3.07 3.03 3.13
velocity 5.14 8.17 825 8.50 842 8.50 8.33 8.17 8.17 8.10 8.66 7.74 8.31 842 8.15
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Velocity (m/s) e Jasmine Camacho-
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7.50
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USATF Grand Prix Bryan Clay Invitational
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement Timing From: First Movement
Source: hitps:/www .youtube.com/watch?v=ZtemROyGswo Source: hitps://www youtube.com/watch?v=MXxaq179KQ4
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