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Performance Analysis of the Japanese National 4 X 100 m Relay Team:
Examination of Sprinting Ability and Gain Time.
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Abstract : This study aimed to analyze the sprinting ability and baton-exchanging technique of
national 4 X 100 m relay teams participating in the Nassau 2024 World Athletics Relays, and to
examine their relationship with the 4 X 100 m relay record. Additionally, this study focused on the
Japanese national team to assess their current sprinting ability and baton-exchanging technique and
identify areas for improvement. The 100 m record average of the four legs was used as an index of
sprinting ability, while gain time, defined as the difference between the total 100 m record of the
legs and the relay record, was utilized as an index of baton-exchanging technique. The 100 m
record average exhibited a strong correlation with the 4 X 100 m relay record (r=0.75 in men and
r=0.83 in women) . Gain time was not correlated with either the 4 X 100 m relay record or the 100
m record average, and was similarly distributed across teams of all competition levels. The mean
gain time was approximately 1.8 s for both men and women, with a standard deviation of 0.3 s.
Based on these statistics, the gain time for the top 5% was estimated to be approximately 2.3 s. The
men’s Japanese team ranked 11th in the 100 m record average and 2nd in gain time at the World
Athletics Relays, indicating sufficient sprinting ability and baton-exchanging technique to achieve a
high placement at world-class competitions. The women's Japanese team ranked 24th in the 100 m
record average and 4th in gain time, demonstrating a high international standard in baton-
exchanging technique but a significant gap in sprinting ability required for world-class competition.
Improving sprinting ability was deemed essential for the women’s Japanese team to compete at the

world-class competitions.
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Table 1. Statistics of 4 X 100 m Relay performance parameters.

4x100m Relay Record [s]

100m Record Average [s] Gain Time [s]

n  mean sd best worst n  mean sd best worst n mean sd best  worst
Men Nassau 2024 World Athletics Relays
All teams 31 3870 053 3740 39.82 32 1014 012 981 10.33 31 1.88 032 238 1.21
Qualified for OG 14 3825 031 37.40 3865 14 10.05 0.09 9.81 10.16 14 201 0.28 229 1.34
Japan R1/FI (rank) 38.10 / 38.45 (4th) 10.10 / 10.15 (11th) 229 / 213 (2nd)
2011-2024 Japan 63 38.61 0.60 3743 4031 60 10.16 0.08 10.01 10.40 60  2.07 0.33 276 0.97
Women  Nassau 2024 World Athletics Relays
All teams 30 4329 076 41.85 44.88 30 11.26 0.9 10.83  11.67 30 178 035 277 1.15
Qualified for OG 14 4270 030 41.85  43.22 14 1112 011 10.83  11.26 14 1.80 0.28 212 1.22
Japan R1/R2 (rank) 4416 / 43.63 (22nd) 11.44 / 11.44 (24th) 1.60 / 2.13 (4th)
2011-2024 Japan 48 4437 058 4333  46.28 44 1159 012 1139 11.96 44 2.05 039 291 1.24

Definitions: 100 m Record Average, averaged 100 m record of four relay legs; Gain Time, the difference between
the total 100 m record of four relay legs and the relay record; Qualified for OG, Teams qualified for upcoming Paris
Olympic Games in Nassau 2024 World Athletics Relays; R1, round 1; FI, final; R2, round 2. The rank of Japanese
team is based on the best value from their races in Nassau 2024 World Athletics Relays, i.e., round 1, round 2, and

final.
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Figure 1. Annual progression of 4 X100 m relay
record (top), 100 m record average (middle), and
gain time (bottom) in the men’s Japanese team.
The best values for each year are plotted. Note that
these three parameters were not necessarily obtained
from the same race.
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Figure 2. Annual progression of 4 X100 m relay
record (top), 100 m record average (middle), and
gain time (bottom) in the women’s Japanese team.
The best values for each year are plotted. Note that
these three parameters were not necessarily obtained
from the same race.

Ax B REBGO 78 Y N HARERO TN AL
BLTBY, EHOHLHIZ4X100m ) L —FLEk
ARV DO F ) FIGEEH AR & WEEASH S 7z,
B 402, FIFSKERT & 4x100m ) L —fidkE O
WA B % R S TR O MBI AR B F r=
—047. LFr=-028THYH., FiwebiohfE
FELL EOMBEBRIERRO b h o7z $72.
51213 100 m GLER-3S & FIFFRER & O X % 7R
Fo MIREHE OMBIREILE F r=023, ZFr=
031 THY ., ZOREMIZHHL L bIHBEMGR
FREO SN 9o 72,

V. EE
ARFFRIE, AR EIISM L 724 E 4 X100 m
JL—F—20E)N (100 mit§kF) LNy
ISAFAM (FIARER]) 2408 L, Zhb & 4x
100 m VJ L —FtEk & OBRMEIC D W TGS L 72,



410

405

400

4x100m Relay Record [s]

395

39.0

38.5

38.0

Men

375 |-

37.0 -

36.5

36.0

JPN NR
(37.43 s)

OAIll Teams in WR
OJPN WR R1
®JPN WR FI
OJPN 2011-2023

NN

4x100m Relay Record [s]

46.0

455

450

445 |

440 |

435

43.0

Women

’ (43.33s)

425
- OAIll Teams in WR
42.0 |
-~ OJPN WR R1
415 } ®JPN WR R2
’ OJPN 2011-2023
41.0 V> q&'.' n n n

96 97 98 99 100 10.1 102 103 104 105 106

100m Record Average [s]

10.7 108 109 1.0 111 112 113 114 115 116 117

100m Record Average [s]

Figure 3. Relationship between 100 m record average and 4 X 100 m relay record in men’s (left) and women'’s
(right) relay teams.

The data from the teams that participated in the Nassau 2024 World Athletics Relays are plotted, as well as those
from previous Japanese team, on the same graph. Correlation analyses were performed using data exclusively from
teams that participated in Nassau 2024 World Athletics Relays (n=56 and 55 in men's and women'’s relay,
respectively; the data of all round races for each team were subjected) . Diagonal dotted lines represent the levels of
gain time. Definitions: WR, the Nassau 2024 World Athletics Relays; R1, round 1; FL, final; R2, round 2; JPN NR,

national record of Japan.
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Figure 4. Relationship between 4 X 100 m relay record and gain time in men’s (left) and women’s (right)

relay teams.

No correlation was found between these parameters in both men and women.
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Figure 5. Relationship between 100 m record average and gain time in men’s (left) and women’s (right)

relay teams.

No correlation was found between these parameters in both men and women.
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Table 2. The performance level of 4 X 100 m relay required to achieve the victory, win the medals, or qualify as the

finalists at past major international competitions.

Men Women

Year  Competition

1st Place Medal Final 1st Place Medal Final
2011  IAAF WC Daegu 37.04 38.20 38.47 41.56 42.51 42.92
2012 OG London 36.84 38.16 38.29 40.82 42.04 42.74
2013 |AAF WC Moskva 37.36 37.92 38.41 41.29 42.87 42.99
2015  IAAF WC Beijing 37.36 38.13 38.57 41.07 42.03 42.64
2016  OG Rio de Janeiro 37.27 37.64 38.19 41.01 41.77 42.70
2017  IAAF WCA London 37.47 38.04 38.48 41.82 42.19 42.91
2019  IAAF WCA Doha 37.10 37.43 38.03 41.44 42.10 42.90
2021  OG Tokyo 37.50 37.79 38.16 41.02 41.88 42.82
2022 WAC Oregon 37.48 37.83 38.58 41.14 42.03 42.73
2023  WAC Budapest 37.38 37.76 38.19 41.03 41.97 42.78

Unit: second. The winning record, the 3rd place record, and the worst record qualified for the final are represented

as “Ist Place”, “Medal”, and “Final”, respectively. Data are derived from World Athletics website'”. In the

competition column, the competition names are listed together with their venues; IAAF represents International

Association of Athletics Federations, the former name of World Athletics; WC represents World Championships;
WCA represents World Championships in Athletics; WAC represents World Athletics Championships; OG

represents Olympic Games.
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