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Abstract: Objective To analyze the age distribution, evolution and peak performance age of global track and field athletes from 2019
to 2024, exploring commonalities and differences across genders and events. Methods Based on the IAAF dataset, a Python program
was developed to conduct quantitative and visual analysis on 59,831 athletes across 21 events. Results 1) Male and female athletes”
ages were concentrated between 19-30 years old and 17-30 years old respectively, with females scoring lower on multiple statistical
indicators. 2) Peak performance age in track events increased with distance. In field events, more technically complex disciplines
showed higher peak performance ages. 3) Women’s high jump exemplified a significant trend towards younger athletes, with the aver-
age age of elite athletes decreasing from 25.22 to 23.90 years old. The marathon event exhibited the most prominent aging trend. Con-
clusion Attention should be paid to the age characteristics of athletes of different genders and sports and the differences in the peak
age of performance, so as to formulate personalized training strategies, optimize the selection mechanism and improve career planning.

Keywords: track and field; age distribution; gender differences; peak performance age; athletic career

IR E SR B AN R 2 — 2 s g bk
PRI 54 % (Peak Performance Age, PPA)FIIFFEtH— B &K

145 B 89 : 2024-10-25

E £ A : hE RSP SRS H (TIQS-2X-20220003);
P42 AL 2Bl JE 4 — 3 (23TY84) ; B VG 44 1A 75 /7 — i s A
(20240417) ; BRPGASRI A AR SLHE B BRI H (23BZ043) 5 1
a2 (2021 4R B 2R A RHE RO S RHE IR ST H (2021TI01012)
F—EETN K HR(1988~) L BV PE 2 W+, TR, 5 7
EREN=E SR IS A N= ¢/

BIRAEE B X (1972~) , 55, Bl KK Wl #0025
6] R E K BIE ARAEVIZ , E-mail : yaorongliu@126.com,,

T BRI E U A Bam A ™ R 22 19 =K
HZ—, Wi 3 D R A 7 125 [ 25 TR 561 BpRa
TR AP T T e JR AL ) SR R Ty e Jo AR i Dk el
R, AW R SE B FFAE LA 5 ApoRpsileig i, DLIIAR |
Bk R ERAEIH O B A A DA TR TSR AR
B ARl PPA | (HRZ )RR TR 5T H s (]
B B AT R Bi B BRI, R, ABIFSE & 7R 4z

41



% 44 % )

E| N

7oA " % 2 M

gk 2019—2024 4R HA2E 3 B AERYEEE, FIH Python
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1.1 HHEskiR

MU PR R 2 25 A ) 2024 4R ELRZRE 43 e 2020 4E 4R
TURGE 23 AT H B IR 2 v 28500 3 HEA 9 #0E
HZR0L DUEAE 6 H A E] A KA E R HARBS 23 (In-
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B2k AR I TR 32 3 SR INBRAL I, JFAR I A% BRI ) 3530 HE
ARIBEN GRS (TR PR/ ) o IRAEEEAS ROy, X
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B FAR TN H E R B Microsoft Excel 2016 HiBh5E L,

X D~ Agostino H1 Pearson’s Test 28 IESTER L . X T
R IE 2S04 B BCR 4R R IS REAS o A (72878 i)
FEL PR 2K 5 22 9307 (ANOVA | 22 70 A8 ) 47 22 S PEAG 6,
GeiHR I EAREZE (mean + SD) . ANIRMIEZS /3
BARAE R F Mann-Whitney U K36 (432875 5 ) Al Kruskal—
Wallis H(Z 3 2578 8 ) 47 22 S A 5, BT Dunn's #4754
Je LOEE, Gt A 0 SR FH R A2 80+ DU 43 R (median £ IQR) .,
U 2024 AEPIVERS 9L B SIS R0 H () 9 40 73 A A
LT, R t-SNE #EA7 R0 W0 B rh e 2k -F
BEE A p<0.05,
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G AR AR IS o3 A A A 3 25 5 (U=253 257 619.500, p<
0.001), L WMER I, Bri KA, Zkis 2 B e/ IMA
25% S3AIEL TP SIBCR 75% 3 A EISRT B M. Kruskal-
Wallis H #25045 58 on, AR5 H 152 8h 51U AR 8 316
WAFAE 3525 5% (H=11 381.887, p<0.001) , SPERLMEZ B
B SR S B0 S5 110 5 301 25 S A I A P i (B 2), T i 4
hRIANIE ) 51 A 43 A 35 5 HoAh 30 H AAAE B & X5 (p<
0.01), A Hi fub 3k 2 S (30 B A77E SE 1 BE F7A0 B2 A
12 3 SR T R 2 S AGAFT (R A
2.1.2 JEIEHAT

A T RHEREEE b 45350 H B bEiz 3h 5 AR B
MRMIEZS 5347  ARAERIESE F bR 545 AL R sr RE A 1A T 1)
20 18] Kruskal-Wallis H AGIGE5 R W  Bre M E RGN E |
PLBC B PEARER (10 000 m ARG H 1912 3h 53 AR 43 16T 6
AR AR XS E A, 46 R 22400 B | b Bt H D RGRS o Bk ER 0
H 1932 3h B A /3 A AN TRV AR TR A7 B35 25 52 (p<0.01)
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S EEREE . O% W Hizsh B ARG TE 6 4F
T 28 3 AN TR R BEE F1A 0k 30 , e R0 ) e B0 25 i 7 2021 4 Hy 31
AEPRIGE(E ; QELE 2024 4F , W8 3h 01 ZTEIRRE 3= S bkt
FEEI E DA S 3E T H b 2B AR R AL, FEMRRE S
JiPET H A R AR R ALARAE ; (32019—2024 4E L M2 Bl 5
BIAF I % 3 B R, An3e B 10 H M 25.87 H R % 24.50 %, Shr
FATHH M 30.48 %1055 32.81 % ,2019—2024 4F[i] 435 H 14
M3 sl BLU AR T A7 4N 26 2 BT
2.2 RIEBIEFRAR

XA TRI3E B WP RS SR EAS S 4 iz 3h BUAR IR A AT A T IE
AR B R W | TR ARG S 452 B 5L AR S AN IR GE
oA TGS D418 3h 5L IUAE IS /3 A IR IE S . ASIR]
HFHA AT P M SE R AR RS SR 52 B AR A0 A 1 25 A
a5 RN, B 2024 4F 10 000 m BYEZE 3N A4 (p=0.11) ,
R WLIZ BN AL 6 FRIMAFR B REER (<
0.01), Hi 2024 R MAERG T IZ 2)) 5L 1445 43 4 46 B
(1 3) AT UL, BR B bt B A 45 93a 2 51 A A7 8438 il = T
FEOE, HE R AR, B 07 4R w1 X RS 0z Bl 5L AR
WL TR E A,

2.2.2 MEHEYHAE 3 B AL A7 A B ] A R AL AR AE

Kruskal-Wallis H #3455 B, FHELE SR 10 000
m 100 m F1 200 m i 5 | ZeHEAESHAS B 400 m FT 200
m 31 B o R IGE ) BRI TE 6 AR B3 (p<0.01, & 4)
HE 4 FTOL, BRIGEETE 2021 4 H B4R IE(E 4], 10 000 m 5
PERSIEAGEIIAERE N 2019 4ERY 24.35 % FFEai K & 2021 4F
(25.52 %), HARFFR] 2023 LA G, HLAN  FAE B4
KALE SR B AHG. ZotE 400 m (23 B4R 2019
11 23.03 % _ETFE 2024 (1) 24.49 %) DRI H (B H
it Phiz 3 b1 B34 4E 4 53 5 R 2019 4E (Y 28.77 %5 il 28.74
4 BN 2024 41 30.04 2 F130.08 %), 5 AR, Ltk

ek VIR — - = A )
221 WRAGHRAZARERATRESER gt saeaerh 2010 4769 2522 % | B 2004 471
iR 23.90 % , 5B T RAMAE RS
Fz2 2019—2024 F£FHEEME B ML MHIEE RNER P AESITR
k¥ otk ¥

A
2019 2020 2021 2022 2023 2024 2019 2020 2021 2022 2023 2024
100 m 22.17 22.81 23.30 22.58 22.55 21.90 21.00 21.37 22.00 21.35 21.53 19.98
200 m 21.90 22.40 22.98 22.085 22.14 21.52 21.06 21.84 22.33 21.92 22.00 20.00
400 m 22.12 22.62 23.29 22.92 22.72 22.06 21.50 22.09 22.75 21.95 22.17 20.81
110,100 m#z 23.00 23.62 23.72 22.99 23.12 22.99 21.54 22.10 2237 22.00 22.00 21.31
400 m#z 22.86 23.12 23.76 23.16 22.80 22.37 21.91 22.23 23.36 22.29 2222 21.85
800 m 22.76 23.04 23.76 23.26 23.00 22.20 22.40 22.86 23.38 22.31 22.59 21.14
1500 m 23.52 24.29 24.11 24.02 24.22 23.24 22.71 23.44 23.78 23.22 22.81 22.52
3 000 m[& 4% 23.81 24.55 25.15 23.91 23.85 23.42 22.28 23.08 23.98 23.23 22.96 22.78
5000 m 2421 24.78 25.00 24 .48 2451 23.92 2243 23.26 24.54 2343 23.16 23.52
10 000 m 24.20 2433 24.65 24.28 2431 24.60 24.19 24.00 25.09 25.89 25.90 24.88
PSEN 30.26 30.40 31.04 30.83 30.78 31.33 30.48 31.01 31.65 31.03 31.17 32.81
A 25.26 24.02 25.25 26.24 25.78 24 .46 25.87 24.63 25.34 25.94 25.87 24.50
Pz 22.99 23.31 23.96 22.95 22.94 22.26 21.94 22.24 2277 22.18 22.23 21.00
nhZ5 22.50 22.78 23.64 22.955 22.78 21.65 21.81 22.44 22.80 22.23 22.33 20.54
FEE 3 22.64 22.89 23.38 23.035 23.27 22.02 2291 23.56 23.96 23.49 24.00 22.58
=80 23.06 23.53 24 .46 23.69 23.50 22.75 22.56 22.72 23.58 23.13 22.86 21.95
V358 24.61 24.80 25.35 25.18 24.48 24.18 24.15 24.29 25.12 24.65 24.32 23.24
oo 24.80 24 81 25.88 25.12 25.45 2423 24.55 25.37 25.40 25.70 26.20 24.08
IR 24.66 25.33 25.38 25.77 25.98 24.39 24.82 24.58 25.13 24.94 24.64 23.54
£ 25.16 25.99 26.53 26.35 25.93 24.81 25.19 25.40 27.20 26.44 24.78 24.07
A 23.89 24.46 25.28 24.88 24.35 23.86 23.73 23.86 25.04 25.12 24.65 24.25
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*3 HEJIWMBEZEZRRAGEFRMETT

B stk %
R B
A Mean/Median SD/IQR EAN Mean/Median SD/IQR

100 m N 24 5 N 23 6
200 m N 23 4 N 23 6
400 m N 24 5 N 24 5
110,100 m#2 N 25 5 N 24 6
400 m#z N 25 5 N 24 5
800 m N 25 5 N 25 6
1500 m Y 26 3 Y 26 4
3000 mfE4F Y 27 4 Y 27 4
5000 m Y 26 4 Y 26 4
10 000 m N 25 5 N 26 6
SLFCEA N 30 6 N 30 7
A N 28 7 N 28 7
it Y 25 4 N 24 5
boo N 25 6 N 24 5
HE N 25 6 Y 26 4
=R N 27 6 Y 27 4
BB Y 28 4 Y 27 4
hoxio Y 27 5 Y 28 7
373 Y 28 6 Y 27 5
i Y 28 7 Y 28 7
AR N 26 5 Y 26 4

E TR ESS AR B | & PIRE G HAE A mean F2 SD, R Z N 4 median = IQR,
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B T RISRERE ) 2R T R 02,

=L DHNERZ R BUR TR R R AR R i
Hh 38 5l DY AR S RN AL v ) PR B LR 2R 0 A
JSERE ) AR — s B B LRI A A B R A R 1) 97 1] S0
TS B AR B I ] R R B R P2 B LA 2021 4R AR
B2, 34 % v E ST A B Bl bR SRS B ) O B 2R T
M et 22t , b R AT T —MCE SR
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2019—2024 4t 1 HTEERENS kg A 2 S AP 2
FEARGER A SE RS, PEEHIN , A RIAH TEF L0 B (5 i A
Wy ER TIB S BB RS  FTEL TG,
T, 28000 H iz 3l B AR e rp A 80 B, nT ILAETE 2
BORS15 T, —SAE Koz 8 O RITE TS i v] BEAF AR
AL TR AE R B, B PE 120 M, R AR s 3l 7
HIRTE A IUH 12 3 5 AR B (B B EE . S — 5T,
PEBEAATRS P MBI R A S TE R EE AL, DA AU &
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WFZ 5 H > SRS B 51 AR IR A 5 HAR I H
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BFFEEE 1) eI B RRE A BARAR S IX 8], P fbiz 3l i
BEHALH], LT AR AR H 32 3h 51 0 AR 4FAE f e Ak
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AN BRI A 4 #7656 i How R B R, 58
SYEEANIE B BRI AR R AR, B B A U K SE 5
fir AR R [ M AE Sh i AT s R R

SE Lk :

46

[10]

[11]

[12]

[13]

[14]

[15]

[16]

BERTHELOT G, JOHNSON S, NOIREZ P, et al. The age—perfor-
mance relationship in the general population and strategies to delay
age related decline in performance[J]. Archives of Public Health,
2019, 77(1):51.

RUST C A, KNECHTLE B, ROSEMANN T, et al. Analysis of per-
formance and age of the fastest 100—-mile ultra—marathoners world-
wide[ J]. Clinics (Sao Paulo, Brazil), 2013, 68(5): 605-611.
WALTHER J, MULDER R, NOORDHOF D A, et al. Peak age and
relative performance progression in international cross—country skiers
[J].International Journal of Sports Physiology and Performance,
2022, 17(1):31-36.

GORZI A, KHANTAN M, KHADEMNOE O, et al. Prediction of
elite athletes’ performance by analysis of peak —performance age and
age-related performance progression[J]. European Journal of Sport
Science, 2022, 22(2): 146-159.

M, TR, HKRE,F ABLERAKRFESH R HART S
R FE T[] KUK T F IR F4R,2023,57(7) :87-94.
SCHULZ R, CURNOW C. Peak performance and age among su-
perathletes: track and field, swimming, baseball, tennis, and golf
[J]. Journal of Gerontology, 1988, 43(5): 113-120.

HAUGEN T A, SOLBERG P A, FOSTER C, et al. Peak age and
performance progression in world—class track—and—field athletes[J].
International Journal of Sports Physiology and Performance, 2018,
13(9): 1122-1129.

HOLLINGS S C, HOPKINS W G, HUME P A. Age at peak perfor-
mance of successful track & field athletes [J]. International Journal
of Sports Science & Coaching, 2014, 9(4): 651-661.

BEH HFRE. P EZHRTFYIER BB R RS LA R IR
KT AT [J] AR F A L#kiE R ,2022,30(6) : 87-89+193.
MCALISTER S. How to qualify for athletics at paris 2024. the
olympics qualification system explained [EB/OL].(2022-12-20)
[2024-08-31]. https://olympics.com/en/news/how—to—qualify—paris—
2024-athletics—qualification—system—explained.

TAAF. Basics of the rankings[ EB/OL].[2023-08-14]. https://worl-
dathletics.org/world—ranking—rules/basics.

HUNTER S K, S. ANGADI S, BHARGAVA A, et al. The biological
basis of sex differences in athletic performance: consensus statement
for the american college of sports medicine[J]. Medicine & Science
in Sports & Exercise, 2023, 55(12): 2328-2360.

CLARK RV, WALD J A, SWERDLOFF R S, et al. Large diver-
gence in testosterone concentrations between men and women: frame
of reference for elite athletes in sex—specific competition in sports, a
narrative review[ J |. Clinical Endocrinology, 2019, 90(1): 15-22.
BERTOZZI F, TENDERINI D, CAMUNCOLI F, et al. On the rela-
tionship between flexibility and jump performance across age and
sex: a 15 —season retrospective longitudinal study on 229 alpine ski
racers| ] . International Journal of Sports Science & Coaching, 2024,
19(4): 1757-1766.

MALINA R , S?Awinska T , IGNASIAK Z , et al.Sex Differences in
Growth and Performance of Track and Field Athletes 11-15 Years
[J].Journal of Human Kinetics, 2010, 24(1):79-85.
SANTISTEBAN K J, LOVERING A T, HALLIWILL J R, et al. Sex
differences in vo2max and the impact on endurance—exercise perfor-
mance[J . International journal of environmental research and pub-

lic Health, 2022, 19(9): 4946.



% 44 % )

E| N

7oA " % 2 M

[17] KILPATRICK M, HEBERT E, BARTHOLOMEW J. College stu-
dents” motivation for physical activity: differentiating men’s and
women’s motives for sport participation and exercise[J]. Journal of
American College Health, 2005, 54(2): 87-94.

[18] PERRAS C. Moving towards equal pay for professional female ath-
letes: what we can learn from equal pay legislation in iceland [J].
Ind. Intl & Comp. L. Rev., 2019, 30: 319.

[19] | XX BN %F[M] AT ARZF H 1k, 2008.

[20] CESANELLI L, EIMANTAS N, TIOVANE A, et al. The role of age

[t

on neuromuscular performance decay induced by a maximal intensi-
ty sprint session in a group of competitive endurance athletes [J].
European Journal of Translational Myology, 2022, 32(1): 10378.

[21] REILLY T, SECHER N, SNELL P, et al. Physiology of sports[ M ].
London : Routledge,, 2005.

[22] LEEE ], SNYDER E M, LUNDSTROM C J. Predictors of long—dis-
tance race performance in master runners[ J]. Journal of Human Sport
and Exercise, 2020, 15(2): 355-366.

[23] STRUDER H, JONATH U, SCHOLZ K. Track & field: training &

movement science—theory and practice for all disciplines[ M ]. Meyer

& Meyer Sport, 2023.

SCERRIM, GRECH V. Discussion: covid—19’s impact on sports and

athletes[J]. German Journal of Exercise and Sport Research, 2021,

51(3):390-393.

[25] PAPANIKOS G T. The economic effects of a marathon as a sport

[24

[

tourism event[J]. Athens Journal of Sports, 2015, 2(4): 225-239.

[26] KIM D H, YUN Y K. Performance development span and psycho-
logical experience by stages of track and field athletes[J]. Korean
Journal of Sport Science, 2023, 34(2): 246-258.

[27] 258 & KT HhEE54F. FARFEH A RKAIERR
[J]ARFAH5,2023,43(7) : 11-21491.

[28] LLOYD R S, OLIVER J L., FAIGENBAUM A D, et al. Long—term
athletic development— part 1: a pathway for all youth[J]. Journal of
Strength and Conditioning Research, 2015, 29(5): 1439-1450.

[29] GULBIN J, WEISSENSTEINER J, OLDENZIEL K, et al. Patterns
of performance development in elite athletes[J]. European Journal
of Sport Science, 2013, 13(6): 605-614.

[30] Z it KA ATE BB R AT BRI B A P,
B A2 1]k F A 2023,42(8) : 665-669+675.

[31] MENTING S G P, HENDRY D T, SCHIPHOF-GODART L, et al.
Optimal development of youth athletes toward elite athletic perfor-
mance: how to coach their motivation, plan exercise training, and
pace the race[ J/JOL]. Frontiers in Sports and Active Living, 2019, 1:
14. DOI:10.3389/fspor.2019.00014.

[32] EDOUARD P, MOSSER C, CHAPON ], et al. Understanding the first
injury in athletics and its effect on dropout from sport: an online survey
on 544 high-level youth and junior athletics (track and field) athletes
[J]. BMJ open sport & exercise Medicine, 2024, 10(1): e001767.

RO O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O U OO VOO

(E#EF107)

IMFEAEL BATHR[J] LR T F 53R, 2024,43(1):64-70.

[5] "PRAREAEPRARBAR. P39 AT B 45T
FPE (K THIE R Z KT A RAE S A 3R S-1R % 69 % L) EB/OL].
(2022-03-23) [2024-08-29 |.https : //www.gov.c/zhengce/2022/03/
23/content_5680908.htm.

[6] ZFwe#RAh S5 FILRBHASMRIN]LY B IR,
2023-10-11(7).

(7] B 2R 5 LI R TLEHFES [N AKBIR,
2024-04-20(1).

[8] EA#,&H T FH A F ARG ARSI RZMARLAFEL
B [T]AATARE K3 FHR,2015,38(3):1-7.

[9] AL, #HEr= 4. RESH . NiBFIEE 250 &[]].8E,
2023(10):1-13.

[10] %2 LM 2 XAB T LIRS % e AL Mt R

[J].32# A F1,2022,(5):87-98.

R4, = E, 54 FHFRELRESAERS SR E

. EANE HNBELEEZAFE[J]AEKRE FRFIR,

2023,42(2):55-62+78.

[12] BkE, LR ARME S DNEIRS S T EIROAEL 09T 457
MG iRt A F LM L AGIL AR [J].L AARF F 1%
$3R,2023,39(4):47-56.

[13] # K&+ Ao M E R HRFARME G ALIRSKER A
B Bk S5 R[] ARE A ,2021,41(7):3-12.

[14] FZ#F HER, HEF , FAREY Y ZEREBRG SR
Aot B[] MAF FRFIR,2024,44(2):27-36.

*®

[11

[

[15] &, THM, B4, F R TERTHERRT LR 04
MR ()] TR T K F F4R,2019,42(2):36-45.

[16] 2% 2P AL, FHFRAENEESKPLRMEL N
RS R AT % 2AA B R A [J] 4R F 521,2023,30(6):
40-48.

[17] &b, T wa A BARE S X RGHH LR A
FAL B ARSI ARF A ,2021,41(4):3-13+59.

[18] FkEF. ARG A LIRSATEMAEL B[] ]8R F AH4L,2023,42
(10):917-921.

[19] KAk, R IR TAER A KT RS A G S1ES 22 ML A
35 335 [ )] 44k F A, 2022,41(11):1003-1008.

[20] sk, 48 A AR FHRAR N A RAE G 9485 B ML ILEF
AL ek [ ] 1.3 ek B AH4L,2024,43(1):103-107.

[21] A RAEZE I 2023:49 AR FHZARFTA 81 12, 858 F SMFiE
K #& [ EB/OL].(2023-12-17) [ 2024-08-29 | http :/swww.sportsmoney.
cn/article/121862.html.

[22] KFH 258 .8 FKF S A 2024 53R TR [EB/OL].(2024-03-
26)[2024-08-29 |.https : //wwww.sport.gov.cn/n315/m332/c27591231
/content_2.html.

[23] ZR4M, BRI R AR R A= W E Z SR ELE.
WA & ARG F&RH % []].0 %K F F PR, 2024
(4):1-13.

[24] RAFE, T, LN ABERKET ZLHRELREANE
WA FE AL SR E [ ] kK E F AR ,2024,43(2):
103-109.

o 47 -





