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Abstract. This research aimed to identify the performance of the female 100-meter final at the Tokyo Olympic Games 2022. 
This study was conducted in a quantitative approach and descriptive methods. There were 8 female sprinters aged 28 ± 3.70 
years old competing in the 100-meter final at Tokyo Olympic Games 2022. The data were analyzed from a YouTube video on 
the Olympic channel. The kinematic analysis using Kinovea computer software was conducted to measure the variables in this 
study. The variables were time per 10 meters (s), velocity per 10-meter (m/s), step per 10-meter (step), and time per step (s). 
As a result, the champion achieved a stable time in the second to seventh 10-meter (0.77 – 0.84 s) and the fastest average 
velocity in 100 meters (9.43 m/s). She runs more than 12 m/s in 60 meters distance. It is more consistent than the runner-up 
(athlete in line 5), who runs more than 12 m/s in 5 10-meter distances. She also achieved 50 steps with an average of 5 steps 
every 10-meter distance. It is two more than the tallest athlete (173 cm), who achieved 48 steps in 100 meters. The mean time 
per step of the champion is 0.21  ± 0.03 s/step. In conclusion, step frequency and velocity consistency determined the positive 
result. 

Key words: sprinter; velocity; kinematic; biomechanics 

Abstract in Indonesia. Penelitian ini bertujuan untuk mengidentifikasi performa atlet sprinter 100 meter putri di Olimpiade 
Tokyo 2022. Penelitian ini dilakukan secara kuantitatif dan metode deskriptif. Ada 8 sprinter putri berusia 28 ± 3,70 tahun yang 
bertanding di final 100 meter pada Olimpiade Tokyo 2022. Data dianalisis dari video YouTube Chanel resmi Olimpiade dengan 
metode kinematika pada software komputer Kinovea. Variabel dalam penelitian ini adalah waktu per 10 meter (s), kecepatan 
per 10 meter (m/s), langkah per 10 meter (langkah), dan waktu per langkah.. Hasilnya, pemenang lomba mencapai waktu yang 
stabil di 10 meter kedua hingga ketujuh (0,77 – 0,84 detik) serta kecepatan rata-rata tercepat dalam 100 meter (9,43 m/s). Dia 
berlari lebih dari 12 m/s dalam jarak 60 meter. Ini lebih konsisten daripada runner-up yang berlari lebih dari 12 m/s dalam jarak 
50 meter. Dia juga mencapai total 50 langkah dengan rata-rata 5 langkah di setiap jarak 10 meter. Ini adalah dua langkah lebih 
banyak dari atlet tertinggi (173 cm) yang mencapai 48 langkah dalam 100 meter. Waktu rata-rata per langkah adalah 0,21 ± 
0,03 detik/langkah. Kesimpulannya, konsistensi frekuensi dan kecepatan langkah menentukan hasil positif. 
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INTRODUCTION 

The 100 meters sprint in track and field 
requires an athlete to react quickly to the starting 
gun, leave the starting beams explosively, 
accelerate to the maximum, and maintain speed as 
long as possible until the end of the race field 
(Cissik, 2010). Reaction time refers to the time 
from the moment the gun is fired until the athletes 
make a response leaving the start block (Cissik, 

2010). The reaction time is mainly in the range of 
0.12 to 0.18 seconds(Korhonen et al., 2009). The 
running velocity is the optimal relationship 
between stride length, step speed, and proper 
sprint techniques(Mattes et al., 2021). The 
kinematics of touchdown and take-off is essential 
for high stroke frequencies in the same stride 
length, and the kinematics of the forward swing 
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foot is essential for long stride lengths in the same 
stride frequency field(Toyoshima & Sakurai, 
2016). 

The running speed is the multiplication result 
of stroke frequency and length, where one step 
consists of the contact with the ground and the 
subsequent airtime (Rabita et al., 2015). To 
achieve faster speeds, sprinters usually increase 
the frequency of steps and stride length 
(Soemaredjo, 2021; Weyand et al., 2000). The 
stride length can be calculated as a product of the 
contact length or distance travelled by the centre 
of mass during soil contact, and the vertical soil 
reaction force averages the relative attitude to 
body weight (Taboga et al., 2020). The sprinters 
coordinate the movement of their lower 
extremities and torso in the same way during the 
initial phase and the initial acceleration, which 
contributes to a new conceptual understanding of 
the mechanism that sustains performance and the 
early acceleration field (I. N. Bezodis et al., 2019).  

Elite female athletes have specific 
characteristics (Mohapatra, 2021). Furthermore, 
female sprinters may have different characteristics 
than males (Krech, 2017). In the physiological 
aspect, female sprinters could reduce the fat 
percentage to increase performance rather than 
increase their muscle mass (Abe et al., 2019). The 
hormonal differences could also potentially lead 
female athletes to experience more injuries 
(McGroarty et al., 2020). However, there is still 
limited study about female athletes than male. 
This study aims to analyze the female sprinters' 
performance in the final 100 meters of the Tokyo 
2020 Olympics. The female sprinters' 
performance includes the time per 10 meters, 
velocity per 10-meter, step per 10-meter, 

incremental steps, and time per step. This data will 
enrich the information and knowledge of female 
sprinters’ performance. 

METHODS 

A quantitative study was conducted by 
descriptive analysis. 8 female sprinters (28 ± 3.70 
years old) were observed in this study (Table 1). 
The data were analyzed from a YouTube video of 
the Olympic channel 
(https://www.youtube.com/watch?v=7pgoMCc08
yA). The kinematic analysis using Kinovea 
computer software was conducted to measure the 
variables in this study (Figure 1). The variables 
observed in this study were time per 10 meters, 
velocity per 10-meter, step per 10-meter, 
incremental steps, and time per step. Furthermore, 
descriptive analysis by SPSS computer software 
was performed to analyze each athlete's 
performance. 

RESULTS AND DISCUSSION 

Based on the result in Table 2. time per 10-
meter, each athlete took more than 2 seconds in the 
first 10 meters. Most of them shorten the time to 
less than 1 second in the second 10-meter (20 
meters) to the eighth 10-meter (80 meters). Most 
of them took more than 1 second in the two last 
10-meter. However, the champion (athlete in line 
4) showed a stable time in the second to seventh 
10-meter (0.77 – 0.84 s). She also achieved the 
fastest time in the two last 10-meter compared 
with most of the athletes except the athlete in line 
3. Then she tried to decrease the time in the last 40 
meters. The athlete in line 3 is the only athlete who 
increases the time in the 50 and 60-meter up to 

 
Table 1. Research Sample 

Line Name Nat. Age Height 
(cm) 

Weight 
(kg) 

Time Rank 

2 Daryll Neita GBR 24 172 61 11.02 7 
3 Teahna Daniels USA 24 170 70 11.12 8 
4 Eleina Thompson-Herah JAM 29 168 52 10.61 1 
5 Shelly-ann Fraser Pryce JAM 34 152 52 10.74 2 
6 Marie-Josee Ta Loiu CIV 32 158 50 10.91 4 
7 Shericka Jackson JAM 27 173 61 10.76 3 
8 Ajla Del Ponte SUI 25 168 56 10.97 5 
9 Mujinga Kambundji SUI 29 168 65 10.99 6 

Mean 28.00 16.12 58.37 10.89  
SD 3.70 7.29 7.06 0.17  
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1.44 seconds.  
In Table 3. the champion (athlete in line 4) 

performed the fastest average velocity (9.43 m/s), 
with the average velocity in every 10 meters 
distance being 10.59 m/s. She runs more than 12 
m/s in 6 10-meters distance. It is more consistent 
than the runner-up (athlete in line 5), who runs 
more than 12 m/s in a 5 10-meter distance. The 
fastest velocity in a 10-meter distance is 16.67 
m/s, achieved by the athlete in line 9 in the seventh 
10-meter distance. On the other hand, her velocity 
is the slowest among other athletes in the fourth 
10-meter distance (10.75 m/s) and the tenth/last 

10-meter distance (6.13 m/s). 
In Table 4. athletes in lines 8 and 9 performed 

the most step (52 steps), with the intermediate step 
in every 10 meters distance being 5.30 steps. The 
champion (athlete in line 4) and runner-up (athlete 
in line 5) achieved a total of 50 steps with an 
average of 5 steps every 10-meter distance. 
Furthermore, the tallest athlete (173 cm) also the 
third champion (athlete in line 7) took 48 steps in 
100 meters, with the intermediate step in every 10-
meter distance being 4.8 steps. It is similar to the 
athlete in line 3, 172 cm in height (48 steps), and 
the athlete in line 2, 173 cm in height (49 steps). 

   

(a)                                                                          (b) 

Figure 1. (a) Time per distance; (b) Time per step; 

Table 2. Time per 10 meter (s) 

Distance 
Line 

2 3 4 5 6 7 8 9 
10 2.23 2.33 2.33 2.33 2.40 2.33 2.40 2.10 
20 1.00 0.90 0.83 0.87 0.73 0.90 0.90 0.93 
30 0.83 0.83 0.84 0.86 0.90 0.83 0.83 0.87 
40 0.70 0.84 0.83 0.77 0.90 0.80 0.73 0.93 
50 0.97 1.16 0.80 0.80 0.87 0.84 0.97 0.83 
60 0.97 1.44 0.83 0.83 0.83 0.93 0.80 0.97 
70 0.66 0.83 0.80 0.77 0.80 0.70 0.83 0.60 
80 0.94 0.73 0.77 0.83 0.77 0.77 0.84 0.87 
90 1.23 0.99 1.23 1.30 1.33 1.30 1.30 1.26 

100 1.49 1.07 1.35 1.38 1.38 1.36 1.37 1.63 
Total 11.02 11.12 10.61 10.74 10.91 10.76 10.97 10.99 
Mean 1.10 1.11 1.06 1.07 1.09 1.08 1.10 1.10 

SD 0.46 0.48 0.49 0.49 0.51 0.49 0.51 0.45 
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Furthermore, athletes who are less than 170 cm 
needs 50 or more steps.  

The mean of time per step is about 0.21 – 0.23 
s. However, every athlete takes more than 0.35 s 
in the first step and constantly decreases until the 
finish line. The champion (athlete in line 4) and 
runner-up (athlete in line 5) showed the same 
mean (0.21 s) and SD (0.03 s) with a total of 50 
steps for a 100-meter distance.  

Sprinter athletes must run at the curtain 
distance at the maximum possible speed (Subhan 
Zuhdi, 2013). The maximum velocity during 100-
meter running is strongly related to the physical 
components (Slawinski et al., 2017). Furthermore, 
physical components are essential for sprinters 
(Purnomo et al., 2020). The physical component 

of each athlete is also determined by the 
interaction of physiological and biomechanical 
factors (Beattie et al., 2020). The physical 
components are strength, speed, the explosive 
power of the limb muscles, reaction speed, and 
agility  (Yuwono & Pramono, 2019). In addition, 
balance and coordination are also necessary to 
support the runner's speed (Prasetyo & Djawa, 
2021). The power of the limb muscles is 
dominated from the starting position until the 
athlete touches the finish line. Lower body 
isometric forces on the sprinter contributed 
positively to the starting position (Suprapto et al., 
2019; Brady et al., 2020). 

The sprinter's success is also supported by a 
genetically determined physiological character  

Table 3. Velocity per 10 meters (m/s) 

Distance 
Line 

2 3 4 5 6 7 8 9 
10 4.48 4.29 4.29 4.29 4.17 4.29 4.17 4.76 
20 10.00 11.11 12.05 11.49 13.70 11.11 11.11 10.75 
30 12.05 12.05 11.90 11.63 11.11 12.05 12.05 11.49 
40 14.29 11.90 12.05 12.99 11.11 12.50 13.70 10.75 
50 10.31 8.62 12.50 12.50 11.49 11.90 10.31 12.05 
60 10.31 6.94 12.05 12.05 12.05 10.75 12.50 10.31 
70 15.15 12.05 12.50 12.99 12.50 14.29 12.05 16.67 
80 10.64 13.70 12.99 12.05 12.99 12.99 11.90 11.49 
90 8.13 10.10 8.13 7.69 7.52 7.69 7.69 7.94 

100 6.71 9.35 7.41 7.25 7.25 7.35 7.30 6.13 
Average 
Velocity 9.07 8.99 9.43 9.31 9.17 9.29 9.12 9.10 

Mean 10.21 10.01 10.59 10.49 10.39 10.49 10.28 10.23 
SD 3.23 2.81 2.93 2.99 3.05 3.09 2.97 3.34 

 

 
Table 4. Steps per 10 meter (step) 

Distance 
Line 

2 3 4 5 6 7 8 9 
10 10 10 10 10 10 10 10 10 
20 5 4 4 4 4 4 5 5 
30 4 5 5 5 5 5 5 5 
40 4 4 4 4 4 4 5 5 
50 4 4 5 4 4 4 4 5 
60 5 4 4 4 5 4 4 4 
70 4 4 4 4 4 4 4 5 
80 4 4 4 4 4 5 5 4 
90 6 6 6 7 6 6 7 6 

100 3 3 4 4 5 2 4 4 
Total 49 48 50 50 51 48 53 53 
Mean 4.90 4.80 5.00 5.00 5.10 4.80 5.30 5.30 

SD 1.97 1.99 1.89 2.00 1.85 2.10 1.89 1.77 
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 Table 5. Time per step (s) 
No Line 

2 3 4 5 6 7 8 9 
1 0.4 0.36 0.36 0.36 0.4 0.43 0.36 0.36 
2 0.26 0.3 0.27 0.3 0.23 0.3 0.27 0.17 
3 0.2 0.24 0.2 0.2 0.23 0.23 0.23 0.2 
4 0.3 0.23 0.23 0.24 0.24 0.24 0.2 0.23 
5 0.17 0.23 0.2 0.2 0.2 0.23 0.24 0.2 
6 0.27 0.24 0.2 0.26 0.2 0.27 0.23 0.2 
7 0.16 0.2 0.2 0.17 0.2 0.23 0.23 0.2 
8 0.24 0.2 0.2 0.23 0.23 0.2 0.2 0.17 
9 0.26 0.26 0.2 0.2 0.2 0.2 0.2 0.23 

10 0.2 0.2 0.2 0.24 0.2 0.23 0.24 0.2 
11 0.2 0.24 0.2 0.16 0.2 0.2 0.23 0.2 
12 0.24 0.2 0.2 0.2 0.17 0.2 0.17 0.17 
13 0.2 0.2 0.2 0.2 0.23 0.2 0.23 0.23 
14 0.23 0.26 0.2 0.2 0.2 0.24 0.2 0.17 
15 0.2 0.2 0.2 0.17 0.2 0.2 0.23 0.2 
16 0.23 0.2 0.2 0.23 0.2 0.2 0.2 0.2 
17 0.2 0.24 0.2 0.17 0.2 0.23 0.2 0.2 
18 0.2 0.23 0.24 0.2 0.2 0.23 0.2 0.2 
19 0.24 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
20 0.23 0.23 0.2 0.2 0.2 0.24 0.2 0.2 
21 0.23 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
22 0.17 0.15 0.16 0.2 0.2 0.2 0.24 0.2 
23 0.23 0.29 0.2 0.2 0.2 0.2 0.2 0.2 
24 0.24 0.2 0.2 0.2 0.2 0.23 0.2 0.17 
25 0.23 0.23 0.2 0.2 0.2 0.2 0.23 0.23 
26 0.2 0.23 0.2 0.2 0.2 0.2 0.2 0.17 
27 0.2 0.2 0.24 0.17 0.23 0.2 0.2 0.2 
28 0.2 0.2 0.16 0.23 0.2 0.2 0.2 0.2 
29 0.23 0.24 0.24 0.17 0.2 0.23 0.2 0.2 
30 0.2 0.23 0.2 0.2 0.2 0.2 0.2 0.2 
31 0.3 0.23 0.2 0.2 0.2 0.2 0.2 0.2 
32 0.2 0.2 0.2 0.2 0.24 0.2 0.23 0.2 
33 0.24 0.24 0.16 0.2 0.2 0.24 0.24 0.2 
34 0.23 0.23 0.24 0.2 0.2 0.2 0.16 0.2 
35 0.2 0.2 0.2 0.2 0.2 0.2 0.24 0.2 
36 0.23 0.2 0.2 0.23 0.2 0.23 0.23 0.2 
37 0.24 0.23 0.2 0.2 0.2 0.23 0.2 0.23 
38 0.2 0.24 0.23 0.2 0.26 0.24 0.2 0.17 
39 0.26 0.2 0.2 0.2 0.2 0.2 0.23 0.23 
40 0.24 0.26 0.2 0.2 0.2 0.2 0.17 0.2 
41 0.23 0.2 0.2 0.2 0.24 0.23 0.23 0.2 
42 0.23 0.24 0.2 0.2 0.2 0.2 0.24 0.2 
43 0.24 0.26 0.23 0.2 0.23 0.2 0.2 0.2 
44 0.21 0.2 0.2 0.23 0.2 0.23 0.23 0.2 
45 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.23 
46 0.17 0.27 0.2 0.2 0.23 0.24 0.23 0.2 
47 0.15 0.23 0.27 0.24 0.24 0.2 0.24 0.24 
48 0.23 0.27 0.2 0.2 0.2 0.23 0.23 0.16 
49 0.24 

 

0.2 0.2 0.2 

 

0.23 0.27 
50 

 
0.23 0.26 0.26 0.2 0.2 

51 
  

0.24 
 

0.23 
52  0.2 
53 0.24 

Total Step 49 48 50 50 51 48 49 53 
Mean 0.22 0.23 0.21 0.21 0.21 0.22 0.22 0.21 

SD 0.04 0.03 0.03 0.03 0.03 0.04 0.03 0.03 
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(Morrison & Cooper, 2006). The sprinter needs 
specific musculoskeletal characteristics of the legs 
to support their performance (Bex et al., 2017). In 
addition, body size and composition also 
significantly impact athletes' level of performance 
(Barbieri et al., 2017). Top runners have a large 
circumference of calves, thighs, and upper arms 
and a fat-free body mass index (Barbieri et al., 
2017). The musculoskeletal structure of the foot 
and ankle can potentially influence the 
performance of the human sprint in a complex way 
(Lee & Piazza, 2009). The strength of the upper 
limbs and lower limb muscles become the 
determinants of the sprinter athletes’ achievement 
(Aikawa et al., 2020). The kinematic analysis of 
movement also explains that the length and 
frequency of steps are influenced by the length of 
the foot (Toyoshima & Sakurai, 2016). The 
anthropometric characteristic and running 
movement technique analysis can provide a 
complete evaluation of the runner's performance 
(Zaccagni et al., 2019). 

Coaches and sports scientists are trying to 
improve athletes' sprint performance (Simitzi et 
al., 2021). As a result, modern sprinter training 
systems emphasize the components of muscle 
strength and explosive power  (Vrublevskiy et al., 
2019). Muscle strength is essential to determining 
speed (Sandstedt et al., 2013). The maximum 
speed is also associated with the ground reaction 
force (GRF) on the vertical jump performance 
(Taboga et al., 2020). The ground reaction force is 
associated with every step of a sprinter (Colyer et 
al., 2018). Furthermore, ground reaction force can 
also be maximized by the hips' extensive angle 
during the detachment phase in the start block (N. 
E. Bezodis et al., 2015). In addition, muscle 
strength not only supports performance but also 
avoids the injuries that potentially occur (Sugiura 
et al., 2021).  

Sprinters' frequent injuries include hamstring 
and achilles tendons (Loturco et al., 2021). The 
potential for hamstring injuries in sprinter runners 
can be lowered by increasing the training portion 
of agility and flexibility (Sugiura et al., 2017). 
Flexibility, in this case, is interpreted as the joint 
motion used when running (Suharti et al., 2019). 
So, flexibility is necessary to compensate for the 
stress in every joint in carrying out running 
movements (De Lima et al., 2019). The level of 
flexibility is also influenced by several factors, 
including age, gender, and body composition 
(Minatto et al., 2010; Vanhelst et al., 2016). 
Agility is also the main physical component of 

sprinter runners (Ortega et al., 2008; Sheppard & 
Young, 2006). Agility training directly affects the 
athlete's physical condition (Li et al., 2020).   In 
addition, the athlete's ability to take maximum 
oxygen (VO2 max) must be considered in athlete 
training (Irving et al., 2013). 

 CONCLUSION 

Elite female sprinters performed very well in 
the 100-Meter final in Tokyo Olympic Games 
2022. They achieved, on average, 10.89 ± 0.17 
seconds in 100 meters, with the fastest time at 
10.61 and the slowest at 11.12. There is only a 
0.51-second time difference between the 
champion and the last. They analyze several other 
differences in their performance among the 
sprinters. An example is the champion 
performance analysis. She achieved a stable time 
in the second to seventh 10-meter (0.77 – 0.84 s) 
and the fastest average velocity in 100 meters 
(9.43 m/s). She runs more than 12 m/s in 60 meters 
distance. It is more consistent than the runner-up 
(athlete in line 5), who runs more than 12 m/s in 5 
10-meter distances. She also achieved 50 steps 
with an average of 5 steps every 10-meter 
distance. It is two more than the tallest athlete (173 
cm), who achieved 48 steps in 100 meters. The 
mean time per step of the champion is 0.21 ± 0.03 
s/step. On the other hand, the female sprinter who 
achieved the slowest time (11.12 seconds) 
achieved the fastest in the 70-80 meters (13.70 
m/s). However, she could not manage the 
consistency of her velocity and dropped the 
velocity to 6.94 m/s in the 50-60 meters. In 
conclusion, step frequency and velocity 
consistency determined the positive result. 
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