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ABSTRACT

Sex differences in competitive running performance are well documented in adults but understudied in prepubertal children. Prior
studies have often focused on elite performers or record holders, potentially neglecting trends across the full competitive field, and
some have reported minimal sex-based differences before age 11, leaving the existence of prepubertal performance differences
unclear. This study examined whether sex-based differences in running performance are present among all competitors in the
8-and-under and 9-10-year-old age groups at USA Track & Field (USATF) Regional Junior Olympic Championships. All official race
times from the 100m, 200m, 400m, 800m, and 1500 m events were collected from all 15 USATF Regional Championships held in
2022-2024. Preliminary and final race times were compared by sex using two-way ANOVA (p <0.05), and performance differences
were further evaluated across the 95th, 90th, 75th, 50th, 25th, and 10th percentiles. In the 8-and-under group, males (n =2696 race
times) ran 3.8%-5.9% faster than females (n=2710) across all distances (p <0.001; Hedges' g=0.39-0.63). In the 9-10-year-old group,
males (n=3265) ran 3.4%-5.5% faster than females (n=3182) across all distances (p <0.001; Hedges' g=0.31-0.52). The fastest in-
dividual males outperformed the fastest individual females by 1.8%-11.6% across events and age groups. Across percentiles, males
ran on average 4.4% +1.2% faster than females. These findings demonstrate that sex-based differences in running performance are
evident by ages 8-10years and extend across the full spectrum of competitors, not solely elite youth athletes.

1 | Introduction sport has increasingly been questioned as discussions surround-

ing sex and gender intersect with concerns related to perfor-

According to position statements from the American College of
Sports Medicine and the Endocrine Society, sex refers to a set
of biological characteristics, including chromosomes, hormone
concentrations, and reproductive anatomy, that distinguish
males from females [1, 2]. In contrast, gender is a multidimen-
sional construct shaped by cultural, social, and psychological
influences, encompassing roles, behaviors, and identities com-
monly associated with masculinity or femininity. The long-
standing practice of separating athletes by sex in competitive

mance advantages, competitive fairness, and inclusion in sport
[3, 4]. In the present manuscript, the terms male and female are
used to denote biological sex classification, consistent with the
definitions above and with terminology used in recent research
on sex-based differences in sport.

Despite this evolving discourse, sex remains a well-established
determinant of athletic performance. In adults, males typically
outperform females by approximately 10%-40% in activities
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dependent on cardiorespiratory endurance, muscular strength,
speed, and power [2, 5, 6]. These differences are largely at-
tributed to anatomical and physiological changes that occur
during puberty, particularly the marked increase in testosterone
secretion in males causing increases in muscle mass and hemo-
globin concentrations [7, 8]. While some prior statements have
characterized prepubertal sex-based performance differences as
minimal [2] or nonexistent [8], and some research has suggested
that differences do not emerge before approximately 11years
of age [9], a growing body of evidence indicates that measur-
able sex-based differences in physical performance are pres-
ent at 6-10years of age [7, 10-16] (i.e., before the age typically
associated with male puberty). Although the onset of puberty
varies between individuals and may occur earlier in some chil-
dren, particularly girls, most athletes within the 8-and-under
and 9-10-year-old age groups fall below the typical age range
for pubertal hormonal divergence [7, 17, 18]. Although these
differences are smaller than those observed after puberty, they
are nonetheless consistent, ranging from approximately 1%-2%
in swimming [7, 13, 15], 3%-8% in running and jumping events
[7, 10-12, 14, 15], and from 6% to over 30% in throwing perfor-
mance [12].

Notably, much of the existing research examining prepubertal
sex-based performance differences has focused on elite youth
athletes, such as top finishers at national championships or those
ranked among the highest performers [7, 10-16]. While informa-
tive for understanding peak performance, this approach limits
generalizability to the broader population of youth competitors.
Christensen and Griffiths [14] examined performance among
all 6-12-year-old participants in a 1600 m race and reported that
males were faster than females across all ages. However, there
is a dearth of similar analyses including all competitors across a
wider range of running distances.

Restricting analyses to elite or top-ranked youth athletes
may obscure whether observed sex-based differences reflect
population-wide patterns or are confined to the highest-
performing individuals. Analyses that include all competitors
allow assessment of performance differences across the full
distribution of ability, reducing selection bias and improving
generalizability. Evaluating sex-based differences across mul-
tiple percentiles further clarifies whether performance dis-
parities are consistent throughout the population or emerge
primarily at the upper extremes of performance. Such an ap-
proach enhances ecological validity by reflecting real-world
competitive environments and provides a more comprehen-
sive understanding of prepubertal performance differences
relevant to coaches, practitioners, and sport governing bod-
ies. Because running, particularly sprinting, is a foundational
component of performance in many other sports [6], evalu-
ation of sex-based differences in running may also offer in-
sight into broader sex-based performance differences across
athletic domains.

Therefore, the purpose of the present study was to evaluate sex-
based differences in running performance among prepubertal
males and females across distances ranging from 100 to 1500 m
in regional track competitions throughout the United States.
By including all eligible competitors across multiple events and
competitions spanning the country, this study aims to provide a

comprehensive assessment of performance patterns in this age
group. These findings may enhance understanding of prepuber-
tal sex-based differences in athletic performance and inform
evidence-based approaches to training, talent identification, and
youth sport development in track and field and other running-
based sports.

2 | Methods
2.1 | Subjects

USA Track & Field (USATF) divides the United States into 15
youth regions, each of which typically hosts an annual outdoor
Regional Junior Olympic Track & Field Championship [19]. The
location of these championships rotates among USATF state-
level associations within each region. Athletes generally qualify
for regional competition by placing among the top eight finish-
ers in their respective state-level USATF association champi-
onships; however, qualification criteria may be adjusted at the
discretion of regional coordinators to accommodate local cir-
cumstances [20].

Performance data were obtained for all competitors in the
100m, 200m, 400m, 800m, and 1500m events within the
8-and-under and 9-10-year-old age groups across all 15 regions
during the 2022, 2023, and 2024 Regional Junior Olympic
Championships. These age groups were selected because they
represent the youngest divisions in USATF competition and
include athletes below the typical age of onset of male puberty
(11.5years) [2, 17] and associated increase in testosterone se-
cretion [7, 18].

A priori sample size calculations were based on previously re-
ported 100m sex-based differences among 8-and-under ath-
letes (males: 14.97+0.97s; females: 15.58+0.96s) [11]. Using
G*Power v3.1 [21], a minimum of 40 participants per sex was
required to detect a significant difference with 80% power at
a=0.05.

Data were collected from publicly available, official meet results
posted on Athletic.net. Since the study used publicly accessi-
ble, non-identifiable data, it did not require institutional ethical
review in accordance with 45 CFR 46.102 and the principles
outlined in the Declaration of Helsinki and as affirmed by the
Institutional Review Board at the University of Nebraska at
Kearney.

2.2 | Procedures

All official finishing times were extracted from publicly avail-
able meet results. Data were downloaded as region- and year-
specific datasets from Athletic.net between July 1, 2024, and
February 28, 2025.

Data entry was performed by a single researcher (G.A.B.) using
Microsoft Excel 365 (Microsoft Corp., Redmond, WA). The data
were cross-verified for transcription accuracy by two office asso-
ciates unaffiliated with the project, and corrections were made
where necessary. For the 100m, 200m, and 400 m events, times
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were listed as either preliminary or final. For the 800m and
1500m events, only final times were available, as these events
were conducted without preliminary heats.

The USATF Regional Junior Olympic Championships were
selected for analysis because they provide a geographically
broad, age-stratified sampling of youth athletes, conducted
under standardized eligibility and timing regulations. One
exception was Region 3, where the 2024 championship was
canceled; all other regions held competitions in each of the
3years.

2.3 | Statistical Analyses

All data are presented as mean +standard deviation unless
otherwise noted. Times for 400m, 800m, and 1500m were
recorded in minutes:seconds (min:s) and were converted to
seconds (s) for statistical analysis and uniform presentation.
For the 100m, 200m, and 400m events, two-way ANOVAs
(factors: sexx time type [all times combined, preliminary, or
final]) were used to evaluate performance differences within
each age group. For the 800m and 1500 m events, where only
final times were available and the data failed the Shapiro-
Wilk normality tests (p<0.05), comparisons between males
and females were made using the Mann-Whitney U test
(SigmasStat 4.0, Systat Software, San Jose, CA). Statistical sig-
nificance was set at p <0.05.

Effect sizes were calculated using Hedges' g to account for un-
equal sample sizes between groups. Percent differences in per-
formance between sexes were calculated following the formula
described by Handelsman [7], which represents the percent
male advantage:

Female time — male time
male time

X 100

To evaluate performance distribution, percentiles (10th, 25th,
50th, 75th, 90th, and 95th) were computed for each sex and age
group using the PERCENTILE function in Microsoft Excel.
Data for each event were sorted by performance, and percentiles
were calculated based on all valid finishing times.

3 | Results

When data across all age groups and race distances were
pooled, average finishing times for males were 4.4% +0.9%
faster than for females. The fastest male times were faster
than the fastest female times by 5.7% + 3.3%. Across all events
and age groups, males demonstrated 3%-8% faster times at
every percentile examined (10th-95th; Table 1), and both aver-
age and fastest-individual race times were consistently lower
for males.

3.1 | 100m (8-and-Under Age Group)

Preliminary times were available from 28 meets for males and
32 meets for females (Table 2). Final-only times were recorded
at 16 meets for males and 12 meets for females. Final times

were significantly faster than preliminary times for both sexes
(p<0.001). Across all performances, males ran 4.4% faster than
females (p <0.001; Figure 1). This difference was observed in
both preliminary and final races (all p <0.001). The fastest male
was 5.7% faster than the fastest female, and 24 males recorded
times faster than the fastest female.

3.2 | 100m (9-10-Year-Old Age Group)

Preliminary times were available from 34 meets for males and
32 meets for females (Table 2). Final-only times were recorded
at 10 meets for males and 12 meets for females. Final times
were significantly faster than preliminary times for both
sexes (p<0.001). Across all performances, males ran 3.6%
faster than females (p <0.001; Figure 1). This difference was
observed in both preliminary and final races (all p <0.001).
The fastest male recorded a time that was 3.2% faster than the
fastest female, and 23 males recorded times faster than the
fastest female.

3.3 | 200m (8-and-Under Age Group)

Preliminary times were available from 25 meets for males and
27 meets for females (Table 2). Final-only times were recorded
at 19 meets for males and 17 meets for females. Final times
were significantly faster than preliminary times for both sexes
(p<0.001). Across all performances, males ran 4.4% faster than
females (p <0.001; Figure 2). This difference was observed in
both preliminary and final races (all p <0.001). The fastest male
was 3.0% faster than the fastest female, and 12 males recorded
times faster than the fastest female.

3.4 | 200m (9-10-Year-Old Age Group)

Preliminary times were available from 29 meets for males and
27 meets for females (Table 2). Final-only times were recorded
at 15 meets for males and 17 meets for females. Final times
were significantly faster than preliminary times for both males
(p=0.010) and females (p=0.005). Across all performances,
males ran 3.6% faster than females (p <0.001; Figure 2). This
difference was observed in both preliminary and final races (all
p<0.001). The fastest male recorded a time that was 4.9% faster
than the fastest female, and six males recorded times faster than
the fastest female.

3.5 | 400m (8-and-Under Age Group)

Preliminary times were available from 15 meets for males and
17 meets for females (Table 2). Final-only times were recorded
at 29 meets for males and 26 meets for females. There were no
significant differences between preliminary and final times for
either sex. Across all performances, males ran 5.9% faster than
females (p <0.001; Figure 3). Similar differences were observed
when preliminary and final races were analyzed separately
(all p<0.001). The fastest male ran 10.7% faster than the fast-
est female, and 23 males recorded times faster than the fastest
female.
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TABLE1 | Percentile race times for males and females in the 100m, 200m, 400m, 800m, and 1500 m events for the 8-and-under and 9-10-year-
old age groups, based on data from the USA Track & Field Regional Junior Olympic Championships (2022-2024).

8-and under 9-10-year-old
Percentile Male (s) Female (s) Male (s) Female (s)
100m
95th 14.58 15.21 13.51 13.99
90th 14.80 15.50 13.77 14.23
75th 15.43 16.04 14.19 14.68
50th 16.17 16.89 14.71 15.27
25th 17.12 17.95 15.48 16.01
10th 18.14 18.99 16.36 16.97
200m
95th 30.35 31.73 27.71 28.60
90th 30.93 32.48 28.25 29.23
75th 32.41 33.70 29.21 30.25
50th 34.04 35.43 30.66 31.75
25th 36.32 37.73 32.40 33.60
10th 38.82 40.38 34.59 35.52
400m
95th 69.73 73.57 63.41 65.20
90th 71.90 74.53 64.90 66.78
75th 75.10 78.31 67.27 69.75
50th 79.67 84.08 71.06 74.08
25th 84.69 91.16 76.73 78.93
10th 90.81 97.90 83.53 85.06
800m
95th 166.40 173.28 152.24 157.41
90th 169.68 178.71 154.18 162.15
75th 176.22 186.59 161.17 168.32
50th 187.61 197.78 169.52 177.16
25th 199.83 211.61 180.69 188.74
10th 214.49 228.69 192.59 203.51
1500m
95th 336.81 353.16 311.43 320.53
90th 343.89 361.88 318.58 328.72
75th 356.55 377.56 328.01 344.20
50th 382.74 397.42 344.68 363.66
25th 412.70 426.85 368.81 387.27
10th 44518 465.88 392.65 416.10
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FIGURE1 | Box-and-whisker plots of 100 m race times (s) from all USA Track & Field Regional Junior Olympic Championships, 2022-2024. Boxes
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denoted by “X.” *p<0.001 for preliminary versus final race times (main effect). fp<0.001 for male versus female preliminary times. ¥p <0.001 for
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FIGURE 2 | Box-and-whisker plots of 200m race times (s) from all USA Track & Field Regional Junior Olympic Championships, 2022-2024.
Boxes represent the interquartile range (25th-75th percentiles), with the medians shown as solid horizontal lines; whiskers extend to 1.5XIQR.
Means are denoted by “X.” *p<0.001 for preliminary versus final race times (main effect). ’p<0.001 for male versus female preliminary times.
#p<0.001 for male versus female final times.

The fastest male recorded a time that was 3.5% lower than the
fastest female, and three males recorded times faster than the
fastest female.

3.6 | 400m (9-10-Year-Old Age Group)

Preliminary times were available from 16 meets for males
and 16 meets for females (Table 2). Final-only times were re-
corded at 28 meets for males and 28 meets for females. There

were no significant differences between preliminary and final
times for either sex. Across all performances, males ran 3.4%
faster than females (p <0.001; Figure 3). This difference was
observed in both preliminary and final races (all p<0.001).

3.7 | 800m (8-and-Under Age Group)

The 800m was conducted as a finals-only event (Table 3). Males
ran 5.4% faster than females (Mann-Whitney U test, p <0.001;
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Figure 4). The fastest male was 1.8% faster than the fastest fe-
male, and three males recorded times faster than the fastest
female.

3.8 | 800m (9-10-Year-Old Age Group)

The 800m was conducted as a finals-only event (Table 3). Males
ran 4.5% faster than females (Mann-Whitney U test, p<0.001;
Figure 4). The fastest male recorded a time 5.8% lower than the
fastest female, and nine males recorded times faster than the
fastest female.

3.9 | 1500m (8-And-Under Age Group)

The 1500 m was conducted as a finals-only event (Table 3). Males
ran 3.8% faster than females (Mann-Whitney U test, p <0.001;
Figure 4). The fastest male was 11.6% faster than the fastest fe-
male, and 12 males recorded times faster than the fastest female.

3.10 | 1500m (9-10-Year-Old Age Group)

The 1500m was conducted as a finals-only event (Table 3).
Males ran 5.5% faster than females (Mann-Whitney U test,
p<0.001; Figure 4). The fastest male recorded a time 6.8% faster
than the fastest female, and 14 males recorded times faster than
the fastest female.

4 | Discussion

This study evaluated all finishing times in both the
8-and-under and 9-10-year-old age groups from the 100m,

200m, 400m, 800m, and 1500m events contested at the
USATF Regional Junior Olympic Championships between
2022 and 2024. Across all distances, males consistently out-
performed females, demonstrating faster mean performances
as well as faster fastest-individual times. These sex-based dif-
ferences were associated with small-to-moderate effect sizes,
indicating that although the absolute differences were mod-
est, they were consistent and meaningful—particularly in the
context of competition, where race outcomes are often deter-
mined by narrow margins. These findings align with prior
studies reporting male performance advantages in running
events among prepubertal children [7, 10, 11, 14, 15], and ex-
tend the literature by examining a large, representative sample
that includes the full distribution of competitors in real-world
youth competitions.

Faster race times in males were evident across all distances,
with no clear pattern of increasing or decreasing magnitude
based on race distance. Average sex differences ranged from
3.4% (400m, 9-10-year-olds) to 5.9% (400m, 8-and-under),
remaining within that relatively narrow range across sprint
and middle-distance events. Differences between the fast-
est individual male and female performances showed greater
variability, ranging from 1.8% (800m, 8-and-under) to 11.6%
(1500 m, 8-and-under). However, these larger values reflect sin-
gle top performances rather than overall distributional trends.
Collectively, the findings suggest that prepubertal sex-based dif-
ferences in running are not confined to either sprint or middle-
distance events but are broadly evident across race types. The
absence of a distance-dependent pattern suggests that early
sex-based differences may reflect general performance capac-
ities rather than mechanisms specific to anaerobic or aerobic
demands. The present findings provide evidence inconsistent
with reports suggesting that prepubertal sex differences are
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800m and 1500m race times for males and females in the 8-and-under and 9-10-year-old age groups, based on data from the USA Track & Field Regional Junior Olympic Championships

TABLE 3

(2022-2024).

Sex difference

(%))

Females

Males

Effect size (Hedges' g)

n Median (s) Range (s) (6]

Range (s)

n Median (s)

Round

Age group

Distance: 800 m

0.552

29589

<0.001

158.66-309.46

197.78

280

155.92-282.17

314 187.61

Finals

8-and-under

140.06-256.87 430 177.16 148.21-315.92 <0.001 72495 0.470

468 169.52

Finals

9-10-year-old

Distance: 1500 m

0.464

15420

397.42 336.80-581.39 <0.001

183

301.79-529.29

232 382.74

Finals

8-and-under

0.522

42603

363.66 307.79-558.91 <0.001

320

288.14-488.96

387 344.68

Finals

9-10-year-old

Note: 800m and 1500m events were conducted as finals-only races.

minimal or absent. In the present study, males ran approx-
imately 3%-6% faster than females across all distances from
100m to 1500m, and this magnitude was consistent across
percentiles and age groups. These findings contrast with re-
ports suggesting that sex-based differences prior to puberty are
minimal or absent [2, 8, 9], while some prior reports have sug-
gested that meaningful sex differences do not emerge before
approximately 11years of age [9]. In contrast, a growing body
of empirical evidence indicates that males run approximately
3%—-8% faster than age-matched females, even prior to the age
typically associated with the onset of puberty [7, 10, 11, 14, 15].
Most previous investigations in this area have focused on high-
performing youth athletes [7, 10, 11, 15], with only one study to
date examining all competitors aged 6-12years in a single run-
ning distance (1600 m) irrespective of performance level [14].
By including all participants across multiple distances ranging
from 100m to 1500 m, the present study provides stronger evi-
dence that male performance advantages are evident across the
full spectrum of ability in early childhood.

Prepubertal sex-based differences in running performance are
also well documented in standardized physical fitness assess-
ments. For example, data from the 1976 AAPHER Youth Fitness
Test showed that males aged 10years and under outperformed
females in the shuttle run, 50-yard dash, and 600-yard run [22],
findings that have been confirmed in more recent fitness test-
ing studies [23-27]. Importantly, the participants in the present
regional championship meets qualified based on time or place-
ment criteria and therefore represent a competitively engaged,
sub-elite to elite cohort rather than a general population sam-
ple. Although these populations differ in selection and perfor-
mance level, the observation of similar sex-based performance
differences across both unselected school-based samples and
competitively selected youth athletes suggests that male advan-
tages are not confined to either the general population or only
the highest-performing individuals. While superior fitness test
performance does not always translate directly to competitive
success, the present findings demonstrate that male advantages
observed in testing environments are also evident in real-world
competitive racing. Together, these results strengthen evidence
that prepubertal sex-based performance differences are pres-
ent across both testing and competition contexts. Although
the ~3%-6% average faster race times observed in males in the
present data is smaller than the ~10%-15% difference typically
reported in adults [2, 6], even modest differences can meaning-
fully influence competitive outcomes. Although boys and girls
typically compete in sex-segregated events, even modest perfor-
mance differences are relevant in contexts where sex categories
are debated or where training standards, talent identification
benchmarks, or qualification criteria are compared across sexes.
In track events in adults, margins separating finalists or podium
positions are often less than 1% [28-30]. From this perspective,
relatively small but consistent performance advantages may
have disproportionate implications for competitive placement.
Because sprinting ability contributes to performance in numer-
ous field and court sports [6], even modest sex-based differences
in running speed may have practical implications across a wide
range of youth athletic contexts.

The present study did not directly assess the mechanisms under-
lying the observed performance differences. Biological factors
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Olympic Championships, 2022-2024. Boxes represent the interquartile range (25th—75th percentiles), with medians shown as solid horizontal lines;

whiskers extend 1.5XIQR. Means are denoted by “X.” *p <0.001 male versus female race time.

likely contribute to the male advantages observed. Previous
reports indicate that prepubertal males possess approximately
10% greater lean body mass than females [31, 32], which may
enhance running performance. Additional factors include mod-
est advantages in cardiovascular and pulmonary structure, as
well as pelvic morphology [32], with males exhibiting narrower
ischial and acetabular widths that may promote more effi-
cient running mechanics [33], which could contribute further.
Although circulating testosterone and hemoglobin concentra-
tions do not differ substantially between prepubertal males and
females [6, 20, 31, 34], these morphological and compositional
differences may reflect other biological influences established
early in development [6, 34].

Behavioral and sociocultural factors may further amplify these
differences. Boys may be more frequently encouraged to partic-
ipate in running-intensive activities or competitive sport during
early childhood, whereas girls may be disproportionately rep-
resented in activities emphasizing flexibility, coordination, or
aesthetic performance. Such environmental influences could
contribute to sex-based differences in training exposure and
motor skill development [35-37]. However, previous research
has indicated that activity differences alone do not fully explain
sex-based disparities in physiological variables such as VO,max
or body composition [38, 39].

Notably, participation numbers in the present dataset were
broadly similar between males and females in the 100m, 200 m,
and 400m events, suggesting that gross differences in entry
volume alone are unlikely to account for the observed perfor-
mance disparities. This aligns with Christensen et al. [14], who
reported that participation rates in a 1600m run among chil-
dren aged 6-12years did not explain sex-based differences in
race times. Nevertheless, similar participation counts do not

necessarily indicate equivalent training volume, sport special-
ization patterns, or intensity of practice, and these factors were
not assessed in the present study. Accordingly, the relative con-
tributions of biological and sociocultural influences cannot
be determined from the current data. Beyond structural and
participation-related factors, race execution strategies may also
influence observed performance differences, particularly in
middle-distance events.

It is also possible that pacing strategies contribute to observed
differences in middle-distance events. In adults, sex-based dif-
ferences in pacing have been reported, with women often exhib-
iting more even pacing patterns than men [40]. Whether similar
behavioral pacing differences exist in prepubertal children is
unknown. Unfortunately, the records used for evaluation in this
project only include finishing times and not lap times. Future
research incorporating split times could help determine whether
performance gaps in longer youth races reflect physiological ca-
pacity, pacing strategy, or both.

One limitation of the present analysis is that athletes were
classified by chronological age, and pubertal status was not di-
rectly assessed. However, endocrinological evidence supports
the assumption that the age groups examined represent pre-
dominantly prepubertal populations. Both Handelsman [7] and
Senefeld et al. [20] report that circulating testosterone concen-
trations do not differ meaningfully between males and females
prior to approximately 11years of age. In addition, precocious
puberty in males is rare relative to females and is typically
defined by pubertal onset before 9-10years of age [19], mak-
ing it unlikely that early pubertal maturation accounts for the
population-wide differences observed. Importantly, sex-based
running performance differences of similar magnitude have
been reported in younger children well below the age range
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examined here. Among 6-year-olds, Christensen and Griffiths
[14] observed male advantages in 1600 m running comparable to
those in the present study. Tambalis et al. [25] likewise reported
approximately 3% faster performance in 6-year-old males during
a 50m shuttle run. Collectively, these findings indicate that the
observed differences are unlikely to be explained by pubertal
maturation.

Future research should aim to integrate physiological, biome-
chanical, and behavioral assessments with competitive per-
formance data to better explain the mechanisms underlying
early sex-based performance differences. Longitudinal designs
tracking children's performance across pre-, peri-, and post-
puberty would be particularly valuable in clarifying when and
how the sex-based differences in athletic performance increase.
Additionally, analyses incorporating training exposure, sport
participation patterns, and pacing metrics could help disentan-
gle biological from environmental contributors.

In conclusion, sex-based differences in athletic performance
among prepubertal children have sometimes been character-
ized as minimal or absent; the present findings provide evidence
inconsistent with that interpretation. While individual females
occasionally outperform individual males, males in both the
8-and-under and 9-10-year-old age groups ran faster on aver-
age and achieved faster fastest individual times across all dis-
tances from 100m to 1500 m. Although biological mechanisms
underlying these differences cannot be directly established in
the absence of individual-level physiological data, the consistent
~3%-8% performance advantage observed across events and
ability levels provides strong evidence of meaningful sex-based
differences in running performance before puberty. These
findings contribute to a more complete understanding of youth
athletic performance and have relevance for evidence-based
decision-making in youth sport development and sex-segregated
competition.

5 | Perspective

Sex-based differences in athletic performance are well estab-
lished in adult populations and have recently received increas-
ing attention in children. Previous research has documented
modest prepubertal male advantages in elite cohorts, yet ques-
tions have remained regarding their generalizability across the
full competitive field. By examining comprehensive regional
championship data across sprint and middle-distance running,
the present study contributes to a broader understanding of early
sex-based performance differences in organized sport settings.
Within sports medicine, these findings may inform discus-
sions and future research related to youth athlete development,
benchmarking standards, and longitudinal performance track-
ing. Importantly, recognizing that measurable sex-based differ-
ences may be present prior to puberty does not resolve questions
regarding causation; rather, it underscores the need for mech-
anistic and longitudinal research integrating physiology, bio-
mechanics, and training exposure. Future research should
also examine whether similar sex-based differences are evident
across other sports, including team sports and skill-based dis-
ciplines, to clarify the generalizability of early sex-based differ-
ences beyond track and field. As sports medicine continues to

refine evidence-based approaches to athlete development and
competition policy, clearer characterization of performance pat-
terns across childhood will remain essential.
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