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Abstract

Women’s football continues to experience rapid growth globally, yet the evidence base available to inform training prescription,
performance analysis, and player development remains limited. This scoping review synthesised published research examining
physical and technical performance metrics of women’s football players during matches and training and identified key gaps
to inform future research. A systematic search and screening process identified 91 peer-reviewed studies, with supplementary
grey literature sources from FIFA Technical Reports and Hudl StatsBomb open-source datasets used to provide additional con-
textual evidence. Physical match performance was extensively represented in the literature, whereas technical performance,
training environments, and youth cohorts were markedly underrepresented. Data collection approaches were dominated
by GPS-based systems and video analysis, while the use of emerging foot-mounted inertial technologies, capable of capturing
ball-specific interactions, remained minimal. The review highlights substantial gaps in the measurement of technical skill, the
characterisation of training demands, and age-specific evidence essential for supporting youth development pathways.
Establishing standardised reporting frameworks and appropriately validated thresholds, alongside expanding the integration
of accessible tracking technologies, will be critical for advancing evidence-based practice across all levels of the women’s game.
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often prioritising match play and physical outputs, and draw-
ing on measurement approaches and reference values derived
from men’s football.*'® Consequently, there is a need to
synthesise evidence that considers physical and technical
performance together across both match and training envir-
onments in women’s football.

Introduction

Women’s football is a high-intensity intermittent team sport
that places substantial physical and technical demands on
players.' Performance in the women’s game is increasingly
quantified using wearable tracking systems and video-based
analysis,™* with studies commonly reporting physical
metrics (e.g., total distance covered, running distance across
different speed thresholds), alongside technical actions (e.g.,
passes, ball receptions, dribbles, tackles).? Together, these
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components underpin tactical effectiveness, player develop-
ment, and match outcomes.*®’ Physical and technical
performance are closely connected, as high-intensity move-
ments can create the conditions for decisive technical actions,
while technical proficiency can shape physical demands by
reducing unnecessary movement or increasing recovery
requirements following errors.* Because these elements
interact continuously in real time, evaluating physical or
technical performance in isolation provides an incomplete
understanding of football demands.® However, much of the
literature has examined these performance aspects separately,
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Physical performance in women’s football matches has
most commonly been quantified using metrics such as total
distance covered, running at predefined speed thresholds,
and counts of high intensity actions such as sprints, accel-
erations, and decelerations.!' Collectively, this body of
work indicates that elite senior women accumulate substan-
tial running volumes and repeated high intensity efforts dur-
ing match play, informing load management, physical
preparation, and return to play practices.' Physical demands
during training have also been examined, with particular
emphasis on small-sided games and how their parameters
can be manipulated to elicit specific running or high inten-
sity outputs.'? However, fewer studies have characterised
whole session training loads, considered session proximity
to match day, or extended analyses beyond elite environ-
ments.'> As a result, despite a growing evidence base, it
remains unclear how consistently current monitoring
approaches characterise physical outputs across matches
and training, and how these outputs vary by competition
level and age group.

Technical actions are equally important for understand-
ing football performance, as the ability to repeatedly pass,
receive, tackle, and dribble is closely linked to tactical
effectiveness and match outcomes.* In applied practice,
technical actions are embedded within almost all on-field
training, with coaches manipulating drill constraints and
game-based formats to emphasise specific technical beha-
viours while simultaneously imposing physical demands."*
Despite this, technical actions are rarely integrated into
training load monitoring frameworks in women’s football,
limiting understanding of how technical demands during
training relate to those experienced in match play or vary
across competition levels and age groups.'®!'>'¢ Existing
research has largely relied on video-based coding to assess
technical performance, which is labour intensive and
requires trained analysts or costly automated platforms,
constraining use outside well-resourced environments.*"*
Emerging wearable technologies, such as foot-mounted
inertial measurement units (IMUs), may offer a more
accessible means of capturing foot-level interactions across
match and training contexts.'®!” However, the extent to
which technical demands have been characterised in
women’s football and how they have been quantified
remains unclear, highlighting the need to map the available
evidence.

Physical and technical performance outputs vary across
playing levels and age groups, as youth players experience
different match formats, training structures, and develop-
mental priorities than senior players.'"'®! To date, insights
are largely drawn from individual studies, underscoring the
need to systematically map and synthesise the available evi-
dence. Without age-specific evidence for both physical and
technical characteristics, comparisons across age groups are
difficult, and developmental expectations risk misalignment
with players’ biological and maturation profiles. However,

evidence in women’s football is fragmented, with limited
integration of physical and technical measures across both
training and match contexts and across both senior and
youth levels. Therefore, this scoping review aims to map
the existing literature on women’s football performance.
Specifically, this review will: i) examine reported physical
and technical performance metrics during training sessions
and matches, ii) investigate the technologies used to quan-
tify these metrics, and iii) characterise differences in per-
formance metrics across senior and youth levels.

Method

Protocol and registration

The scoping review protocol was preliminarily submitted
and published on the Open Science Framework.?

Study design

This scoping review followed the PRISMA-ScR framework
to map the current evidence on physical and technical per-
formance metrics reported in women’s football.?®> The
objective was to describe how performance has been quan-
tified in matches and training sessions and to identify
applied practice gaps. Consistent with scoping review meth-
odology, no critical appraisal of study quality was under-
taken. Ethical approval was not required as no new data
were collected.

Data sources and searches

A structured search of four electronic databases
(SPORTDiscus, PubMed, CINAHL, and Scopus) was con-
ducted on 1 December 2025, covering each database’s
inception through 30 November 2025. Search strings
were developed around three concept blocks: 1) population
(e.g., female, women, girls, female youth, U12-U23
female), 2) performance characteristics (e.g., physical per-
formance, technical performance, match demands, training
demands, technical outputs), and 3) sport (football, soccer,
association football). Boolean exclusion terms (e.g., rugby,
American football, NFL, AFL, Gaelic football, referees)
were used to remove irrelevant sports. The full search
strings are provided in Supplementary File 1. Reference
lists were manually screened for additional peer-reviewed
sources.

FIFA Technical Reports and Hudl StatsBomb open-
source datasets were included as supplementary grey litera-
ture to provide contextual evidence from large-scale
women’s football competitions. These sources were identi-
fied via pre-existing knowledge of the authorship team and
targeted searches of relevant organisational websites and
open-data repositories, rather than through a structured
electronic database search. FIFA Technical Reports were
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selected because they provide official tournament-level
physical and technical match data from recent international
women’s competitions, with reports from recent editions of
Senior, U20, and U17 FIFA Women’s World Cups. Hudl
StatsBomb open-source datasets were selected because
they provide publicly available, detailed event data from
prominent women’s domestic leagues and international
tournaments. These sources were incorporated as supple-
mentary evidence from large-scale women’s football com-
petitions and were not included in the peer-reviewed
study count.

A qualitative synthesis was conducted for the included
peer-reviewed studies, with supplementary grey literature
sources incorporated separately as contextual evidence.
For each source, key information was extracted, including
the author and publication year, characteristics of popula-
tion studied (e.g., age group, playing level, competition
tier), and the technologies or systems used to collect and
quantify performance data (e.g., GPS, video analysis).

Eligibility criteria

Peer-reviewed studies were eligible if they were published
in English and investigated women’s football players of
any age or competitive level. Included studies had to report
original, per-match or per-session physical and/or technical
performance data obtained during competitive matches or
typical team training sessions. Studies presenting only
aggregated season-long data, or data from interventions,
laboratory-based tasks, or modified formats such as small-
sided games were excluded. All included studies were
required to report quantitative outcomes derived from
recognised tracking technologies or analysis systems (e.g.,
GPS, inertial measurement units, optical tracking, or video
analysis). Non-English publications, reviews, commentar-
ies, and studies involving male players, referees, or coaches
were excluded. Screening was conducted in three stages: 1)
removal of duplicates, 2) title and abstract screening for
relevance, and 3) full text assessment. These eligibility cri-
teria were applied to the peer-reviewed literature search
only; supplementary grey literature sources were incorpo-
rated separately as contextual evidence.

Data extraction

Screening and data extraction were conducted by a single
reviewer (CM). Any uncertainties regarding study eligibil-
ity or data charting were discussed with the co-authors.
Study characteristics were charted using a structured
Microsoft Excel spreadsheet (Microsoft 365, version
2410; Washington, USA), capturing participant information
(e.g., sample size, age); team information (e.g., playing
level/team, playing positions); equipment used (e.g., device
type, model details); physical outputs (e.g., total distance,
high speed running [HSR]); technical outputs (e.g., passes,

dribbles); and classification thresholds for speed, acceler-
ation, and deceleration (e.g., HSR =>15 km/h). An indi-
vidual player observation was defined as one player’s
recorded contribution to a single match or training session,
where reported by the original source; therefore, this value
reflected player-match or player-session observations rather
than the number of unique players. Means and standard
deviations (SD) or standard errors (SE), where applicable,
were extracted for physical and technical performance
metrics and presented as whole-match or whole-session
summaries. Summary averages calculated across studies
were reported as simple, unweighted means of the available
study-level values, rather than weighted by sample size.
These averages were calculated for descriptive synthesis
only and were not intended to represent normative bench-
marks. Given methodological variation across studies, no
formal meta-analysis was undertaken. For technical per-
formance metrics, the unit of analysis was recorded as
reported in the original source. Where this was not expli-
citly stated, the unit was inferred from the study design,
table headings, sample description, and magnitude of
reported values, and classified as player-level or team-level.
Where results were only reported by playing position or
subgroup, values were either manually averaged using a
simple, unweighted mean or expressed as a range to provide
an overall representation of match or session performance.

Results

Resource characteristics

A total of 91 peer-reviewed journal articles were included in
the final review (Figure 1), supplemented by grey literature
sources from FIFA Technical Reports and Hudl StatsBomb
open-source datasets. The peer-reviewed studies are sum-
marised first, followed by the supplementary grey literature
sources. Of the 91 peer-reviewed studies, 77 studies inves-
tigated women’s football players’ match performance, five
examined training performance, and nine included both
match and training contexts (Table 1 and Table 2).
Among match-based studies, 59 focused on physical per-
formance metrics, 11 on technical performance metrics,
and seven on both. Within training-based research, four
studies analysed physical performance metrics, and one
reported both physical and technical performance metrics.
For studies encompassing both match and training data,
eight analysed physical metrics and one examined both
physical and technical performance metrics.

Research articles that investigated matches observed an
average of 74 matches (median=18; range 1-3510), and
individual player observations used for analysis averaged
342 (median = 144; range 2-3268). Fourteen articles did
not detail how many matches were analysed, and 44 articles
did not specify how many individual player observations
were included.
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Records identified through database searching
(n=749)

Duplicates removed
(n=1490)

Records screened
(n=470)

Full-text articles assessed for eligibility
(n=134)

Records excluded based on title/abstract
(n=2338)

reference-list screening

Additional articles identified through
(n=19)

}ﬁ

Records included from databases
(n=72)

) Records excluded
(n=93)
— —Wrong outcome (n = 73)
—Review (n = 16)
P, —Wrong population (n = 4)

Total records included in review
(n=91)

Figure 1. Selection process of eligible studies for review.

Supplementary grey literature sources included full
match reports from the most recent U17, U20, and Senior
FIFA Women’s World Cups (WWC), with 32, 34, and 64
reports available, respectively.”*® Four match reports
were incomplete from the U17 WWC. Open-source event
data from 509 matches across the Women’s Super League
(WSL), National Women’s Soccer League (NWSL),
WWC, and UEFA Women’s Euros (EUROs) were
included.”’

Regarding training observations (Table 2), the average
number of training sessions and individual observations
analysed were 36 (median=23; range 6-90) and 2653
(median = 668; range 72—-12416), respectively. Two articles
did not describe the number of training sessions ana-
lysed,'®*® and individual training observations were not
reported in six articles.”®>>® Fourteen articles examined
women’s footballers’ training loads, but only seven expli-
citly reported the match-day proximity (MD=) of the ses-
sions analysed.?®?*233¢3% Reported schedules varied
widely, spanning MD-7 to MD+2 across studies, with
most studies incorporating sessions on MD-5 to MD-1.

Player characteristics

A total of 5648 participants were observed across the
reviewed peer-reviewed studies. The average number of par-
ticipants observed per study was 62 (median = 22; range = 8—
546). Senior women’s football players (> 20 y) were the dom-
inant age group analysed across reviewed articles reporting
match and training performance metrics, with 4305 partici-
pants assessed across 77 articles. Ten articles examined youth
players (< 20 y; n=1183 participants),'>'****7 and four

studies examined both senior and youth players (n= 160 par-
ticipants).**~" Six articles did not report the number of parti-
cipants observed.’*™’

Within the supplementary open-source datasets, the avail-
able Hudl StatsBomb open-access data included 1642 unique
players from recorded matches between 2018 and 2023, span-
ning four competitions: WSL (n=372 [2018-2021 seasons]),
NWSL (n=170 [2018 season]), EUROs (n =290 [2022 tour-
nament]), and WWC (n=810 [2019, 2023 tournaments]).*’
FIFA technical match reports indicated that 579 outfield
players participated in the 2023 WWC,** while 414 outfield
players participated in the 2024 U20 WWC,?° and 276 out-
field players in the 2024 U17 WWC.*

The average age, height, and body mass of senior players
from peer-reviewed articles were 23.9 y, 163.7 cm, and
62.0 kg, respectively. Four articles included female players
in both senior and youth age groups.**>' Ten articles ana-
lysed youth players in matches'>'***"; none of the
reviewed articles analysed training performance in youth
players. The average age, height, and body mass of youth
players were 14.5 y, 162.6 cm, and 55.4 kg, respectively.
Twenty articles did not report age, height, and/or body
mass characteristics of participants, '6-34:4:47:48.52-66

Domestic-level women’s football players were the most
frequently studied playing level (n=40), followed by
national team players (n=16). Fourteen articles investi-
gated university- and collegiate-level women’s footbal-
lers. 33362636776 Nine articles detailed performance
metrics at the youth level (Ull: n=1"; Ul4-17: n=
5134374349, 718-19: n=3).*%!% Two reviewed articles
did not provide details on the playing level of
participants.®%-%*
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Figure 2. Frequency of positional categories reported across
reviewed literature. Note: Shirt positions correspond to
positional categories reported across reviewed articles, rather
than tactical formations. Shirt shading represents the number of
studies including each position (darker = more frequent). FW:
forward; WM: wide midfielder; CAM: central attacking midfielder;
CM: central midfielder; MF: midfielder; CDM: central defensive
midfielder; FB: full back; WD: wide defender; CD: central
defender.

Articles within the review frequently classified playing
positions as defenders, midfielders, and forwards (n=
21),29-30.38.39.47.51.57.59.65.66.69.70.74.76-83. (yihor articles (n=
41) divided players into specialised roles, as shown in
Figure 2. Seven articles noted only outfield players’ per-
formance was analysed (i.e., no goalkeepers),>>=>41-32:84-

86 whereas 22 articles did not describe the playing positions
of participants, 19-32:34:36:42.48.49.53-56.60.61,64,68.73.§7-92

Technologies

Wearable technologies

Satellite-based tracking technologies are referred to as GPS
throughout this review, consistent with the terminology most
used in the included studies. This technology was used to meas-
ure physical performance metrics in 64 peer-reviewed articles,
including 56 match-based studies,>!%4%44-51.61-78.81.82.84-
87.89.90.92-110 anq eight studies that included both match and
training contexts.?*' =333 Units were commonly placed

within a chest harness between the scapulae (n = 45)'%1%2%31-

33,36-39,42,44,46-48,50,62-67,69,70,72,75,76,78,81,84,85,87,90,93,95—

102,105.106.111. 1 wwever, three studies utilised a waist belt for

GPS unit placement at the lumbar spine.**>** The most preva-
let GPS brand was Catapult Sports (n=
26),15:29:44:46.49.50.63.67,69.74-76.82.84-87.90.93.96.98-100,106,109. 111
followed by GPSports (n = 11)!9344247.64-66.77.101.103.105 g
Polar GPS systems (n = 11),333538:51.68.71-73.78.104,108

The devices’ reported sampling rates ranged from 1 Hz

(n=1)* to 20 Hz (n=1)*%; the most frequent sampling
rate was 10 Hz (n=44),152933:36.37.39.44-46.49-51,62.63.67-

71,74-76,78,81,84-87,90,93,95-102,104,106,108—-111
B 516,61, »7U,73, 5 > > Twenty-foul‘

GPS devices were reported to incorporate triaxial acceler-

ometer technology, with 19 devices at a sampling rate of
100 Hz,2%-31:32:37:42.46,50.63,69.75.87.90,96-98,100, 101105111511 4

five devices sampling at 200 Hz.33-8.78.104.108

Three studies used foot-mounted IMUs (Playermaker ™)
to quantify the physical and technical performance metrics
in matches (n=1),*° and during various drill types in field
training sessions (n = 2).'®*® IMUs were positioned on the
lateral aspect of the players’ boots using silicone straps.
Each unit contained a 16 g triaxial accelerometer and a
2000° s~ triaxial gyroscope from the MPU-9150 multi-
chip motion tracking module, sampling rate of 1000 Hz.

Video cameras. Video camera systems were used to gather
physical and technical performance data in women’s foot-
ball matches and training sessions in 21 studies.>*4!43-32~
60.79.80.83.88.112-116  Thege systems represented different
modes of data collection, including manual computerised
coding (n=9)3041:43:56:57.59.60.79.83 qopi automatic com-
puterised coding, where algorithmic detection is combined
with analyst verification (n=23),81"12113 and automated
optical/software platforms (n=8; Amisco Viewer’";
Instat53’55’“4; OPTA Sportsgo; Prozone Sports115 ;
StatsPerform>*; STATSports''®; SciSports).>

The majority of studies (n =20) used video camera sys-
tems to record match performance metrics, either for tech-
nical performance metrics (n=11),4-32757:60.80.88.114
physical performance metrics (n=7),>%7%:83:112:113.115.116
or both (n=2).*""3® One study used video technology to
record physical and technical performance metrics in both
matches and training sessions.’® Among these 21 studies,
three explicitly reported data collection rates. Two studies
specified a sampling rate of 25 frames per second,!'*!1?
and one reported a sampling rate of 25 Hz>®; these values
are equivalent but presented as originally reported.
Reporting of sampling characteristics was otherwise incon-
sistent or absent across studies.

Beyond the peer-reviewed literature, supplementary
match performance data from international tournaments
and top-level domestic competitions have also been gath-
ered through multi-camera video systems. Skilled football
analysts, data scientists, and performance analysts process
this footage to extract physical, technical, and tactical
insights.?*2""!17 These consolidated reports contribute to
the growing body of grey literature on football performance
analysis, providing valuable insights into player and team
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Figure 3. Averaged speed zone classifications From reviewed studies. Note: LSR: low speed running; MSR: moderate speed running;
HSR: high speed running; VHSR: very high-speed running; SPR: sprinting.

performances at the highest levels. However, the reports do
not describe the specific equipment or software used to cap-
ture or process these data, meaning methodological details
are not openly reported within the documents themselves.

Performance metrics

Physical performance metrics. Nine primary physical per-
formance metrics were extracted from the peer-reviewed
articles (n=75). The most frequently reported metrics
were total distance covered (TD) (n=155), high-speed
running distance covered (HSR) (n=51), and sprinting dis-
tance covered (SPR) (n=36). Moderate speed running dis-
tance covered (MSR) was the least reported metric (n = 10).
The speed zones used to categorise running intensities of
women’s footballers varied across studies, with differences
in both the number of zones used and their specific veloci-
ties. A summarised representation of speed zones can be
seen in Figure 3, showing the range (low, high) and average
of speed zones detailed across the reviewed studies.
Seventy-two studies detailed specific zones, where most
of the studies included multiple classifications; only 14 arti-
cles detailed a single speed
zone, 16:19:29.36.41,62.64.70.74.89.93.98,103.113  Tpo  oct  fre-
quently reported speed zones were high-speed running
(HSR;  n=62)!5:16282932-35.37.38.40.42.44-48.50.51.58.59,61-
63.65-69.71-79.81-83.87.89.90.94-102,104105.107- 112,115 4 gryping.
ing (SPR; n=359) 15192832-3537.39.40.42:44-50.58.59.61,63-
68,70-73,75-79,81-83,86,87,92-97,99-104,107-109,111,112,115

Match physical performance metrics. Match physical perform-
ance outputs were reported as per player, per match values by
75 peer-reviewed sources as shown in Table 3. The most

frequently  reported  metrics  were = TD
55)19:29:30.32,33.36.37.4042.44-46.48.50.51.58.63.68-72.74-79.81.84-

86,89,90,92-95,97,99,100,102,104-106,108,110,112,115
,89,90, »27,99,100,102, ,108,110,112, andHSR(n:
46 29,30,32,33,36,37,40-42,44-46,48,50,51,58,62,63,68,71,72,74—
79,81,84,85,89,90,92,94,95,97,99,100,102,104-106,108,110,112,115
aaaaaaaaaaa > 5 > > > > OVCI‘aH,

n=

TD across senior-level matches ranged from ~4-11 km,
with an average of 9.2 km. High-speed running distances ran-
ged from ~300-2700 m, with sprint distances (SPR) aver-
aging ~270 m. Moderate speed running was the least
reported metric from matches (n=4).°“"*"-!!! The average

number of high intensity actions performed in matches were
33 sprints, 537626368, T28485.0092.100.103112.116 {74 gecelera-

fions, 29-36:63:68.72,77.78.86.90.9495.97,102,104,105,108,110,113 5§ 147
. 29.36,68,77,78,86,90,94,95,97,102,104,105,108,110,113
decelerations,=”>>™"% 1 1> 1S EDTEIRITL TES TR

Within peer-reviewed studies, youth (< 20 y) and
senior (> 20 y) participants appeared across multiple
articles; however, only eight reported distinct physical
match performance metrics by age group.'™!4!-4244-
*7 Within this limited subset, reported values were gen-
erally lower for youth players than senior players for
TD (~6.4km vs ~92km), HSR (~ 900m wvs
~1200 m), SPR (~80m vs ~ 270 m), and top speed
(~21.3 km/h vs ~26.4 km/h).

Supplementary evidence from FIFA tournament reports
(Senior 2023; U20 2024; U17 2024) showed higher
reported per-player match physical outputs across older
age groups for TD (U17: 7.07 km; U20: 7.21 km; Senior:
7.45 km), HSR (U17: 241.7 m; U20: 249.4 m; Senior:
355.1m), SPR (Ul7: 31.2m; U20: 39.9 m; Senior:
160.1 m), number of sprints (U17: 2.9; U20: 3.5; Senior:
30.9), and top speed (U17: 26.4 km/h; U20: 26.6 km/h;
Senior: 28.2 km/h).>*~% Sprint count comparisons should
be interpreted cautiously, as the U20 reports used a higher
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speed threshold for sprinting (>25 km/h) than the U17 and
Senior reports (>23 km/h).

Training physical performance metrics. An overview of the
physical training performance metrics reported by 18 peer-
reviewed articles can be seen in Table 4. TD and HSR were
the most reported metrics (n=14), with averages of
4.50 km!628-3032-39.717277.105 0047 300 m  covered, 2>
3032-3436-39.71.72.77.105 yegnectively. The SPR covered dur-
ing training sessions ranged between «~17-
330 m,283032:33:3639.7177 with players reaching top speeds
of ~23.4 km/h.>*>7 The average number of high intensity
actions performed during training were ~9 sprints,***3-7~

397280 accelerations,2343638397L7277105 g 6o
decelerations, 25-34:36.38.39.77.105
Technical ~performance metrics. In  women’s football

matches, a wide range of technical performance metrics
(n=22) were reported in 20 peer-reviewed arti-
Cles, 15:16:30.4143.52-60.80.86.88.90.92.114 Tho ot frequently
reported metrics were number of passes performed (n=
5)304143.53-55,57.58.60.80.86.88.90.92 414 nacsing  success
rate (n= 13).41:43:52757.60.80.90.92.114 )y five metrics were
reported across the two reviewed articles that investigated
technical performance metrics in training sessions.'¢-°
Video-based analysis was the primary method for coding
technical actions (n=18).!3:30:41.43.52-
58,60.80.86.88.90.92.105.114 A gingle study utilised foot-mounted
IMUs to measure ball contacts.'®

Match and training technical performance metrics. A sum-
mary of match and training technical performance metrics
is displayed in Table 5. Within the reviewed peer-reviewed
articles, team-level match passing averaged ~456 passes
per team per match, with an accuracy of ~73%.
Player-level match passing averaged ~46 per player per
match, with an accuracy of ~72%. Training passing was
reported in fewer studies, with ~27 passes performed per
player per training session; passing accuracy was not
reported.'®>° Tackle counts during matches were ~27 per
team per match, and ~8 per player per
match 30:43:53:33:57.8088.90.92.114 raining  tackle counts
were reported in one study, with 10 per player per training
session.*® Only one peer-reviewed study examined age
group differences in youth technical performance metrics,
noting that U16 players recorded slightly higher counts of
possession (34.7 vs 32.2), passes (25.1 vs 21.8), and drib-
bles (4.2 vs 3.9) compared with U14 players, although these
differences were not statistically significant.*®
Supplementary evidence from FIFA women’s tourna-
ments reported higher team-level match values across older
age groups for several technical performance metrics,
including number of passes (U17: ~380; U20: ~390;
Senior: ~430), passing accuracy (U17 and U20: ~72.6%;
Senior: ~74.8%), and number of crosses (U17 and U20:

~16.6; Senior: ~19.0).2*° However, U20 teams were
reported to perform a greater number of shots on goal
(~5.5 vs U17: ~5.1; Senior: ~4.3) and scored more goals
(~2.15 vs U17: ~1.47; Senior: ~1.3) than senior and U17
teams.>*?® On average, Ul7 teams took more shots
(~14.4) than senior (~12.6) and U20 teams (~13.6).>42¢
The number of tackles made was similar across the three
age groups (n=~39).2472°

Supplementary open-source data from the Hudl
StatsBomb’s repository for prominent women’s domestic
leagues (WSL (2018/19, 2019/20, 2020/21 seasons);
NWSL (2018 season) and international tournaments
(FIFA WWC (2019, 2023); EUROs (2022)) provided fur-
ther contextual detail on technical match performance.?’
Per match, teams made 459 passes (accuracy =73%),
with an average pass length of 21.6 m. The average number
of crosses, shots, and goals scored were 11.6, 13.6, and 1.4,
respectively. Teams made an average of 20.2 tackles per
match.

Within the same four women’s competitions, notable
differences emerged in shot location and location of goal
scored from (Figure 4). The WSL featured a higher propor-
tion of shots scored from outside the 18-yard box, whereas
the NWSL, EUROs, and WWC competitions showed a
greater concentration of shots taken inside the box, particu-
larly near the penalty spot or 6-yard area.?’

Regarding passing metrics in the supplementary open-
source data, the WSL and EUROs teams typically involved
more passes in the build-up to scoring goals (> 10 passes),
whereas the NWSL teams exhibited fewer passes (< 10)
prior to goals. Left vs right foot usage was relatively con-
sistent across all competitions, averaging around 29% left
and 71% right. Positional differences in foot usage were
minimal overall, though defenders exhibited the most
balanced left-to-right ratio across the four competitions
(~33% vs ~67%) compared with midfielders (~24% vs
~76%) and forwards (~28% vs ~72%) (Figure 5).%’

Discussion

This scoping review summarised current academic research
examining the physical and technical performance metrics
of women’s football players during matches and training
sessions. Physical performance metrics were well repre-
sented, whereas technical performance, particularly within
training environments, remains underexplored. Youth
players were notably underrepresented, limiting develop-
mental comparisons, and variation in speed thresholds con-
tinues to hinder cross-study comparability.

Senior women’s footballers (> 20 y) appeared in 85% of
studies, with only a small number (10%) focused solely on
youth cohorts. Approximately 39% of studies reported
incomplete anthropometric information, limiting the con-
textualisation of performance findings. Sample sizes varied
substantially (8-546 participants), alongside individual
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Table 4. Physical performance metrics of women'’s football players during training sessions.

SPR (m) (m/  SPR (n) (n/ Acc/Dec (n) (n/ Top speed (km/
Author (year) TD (km) (m/min)  LSR (m) HSR (m) (m/min) min) min) min) h)
(Diaz-Seradilla et al., 4.08-5.95 km 215.6-6994m 248-I151.7m 1.9-73 21.9-25.0 km/h
2022)*7 (54.3-57.3 m/min) (2.9-8.7 m/min)  (0.3-1.7 m/
min)
(Douchet et al., 2021)*® 3.87-5.09 km 2450-3296 m 9561267 m 124-155 m ~6.7 Acc: 28.2-56.1
(56.7-65.2 m/min) Dec: 31.5-60.9
(Doyle et al., 2022)*° ~4.70 km ~165m ~48'm ~3 Acc: ~37
Dec: ~37.6
(Emmonds et al., 2023)'¢  POS: 1.72 km POS: 17 m
(57.3 m/min) (0.6 m/min)
PS: 1.93 km PS: 24 m (0.8 m/
(64.4 m/min) min)
SSGe: 2.02 km SSGe: 25 m
(67.4 m/min) (0.8 m/min)
SSGi: 1.99 km SSGi: 26 m
(66.5 m/min) (0.9 m/min)
TAC: 1.85 km TAC: I9m
(61.8 m/min) (0.6 m/min)
TEC: 2.08 km TEC: 28 m
(69.2 m/min) (0.9 m/min)
(Fernandes et al., 2022)29 ~4.54 km ~310.2m Acc: ~228 ~23.2 km/h
(~54 m/min) Dec: ~220
(Floersch et al., 2024)"? 4.15+ 1.7 km 3475+291.5m 695+6.7 Acc
(45.5+ 133 m/ 70.3+388
min) (0.75+0.35n/
min)
(Gabbett and Mulvey, 4.45+1.30 km <2500 m <500 m <300m
2008)%°
(Garcia-Ceberino et al., (57.26 +20.95 m/ (.71 £5.96 Acc: (37.11 +
2022)*' min) n/min)  7.09 n/min)
Dec: (37.09 +
7.09 n/min)
(Gentles et al.,, 2018)*? 2.95 +0.95 km ~1785m ~890 m ~65m
(Jagim et al,, 2022)"" 3.74+£0.40 km 1717.02 + 306.38+85.11 m 97.87 + Acc: 31.55+6.53
225m 3830m
(Karlsson et al,, 2023)>*  ~5.18 km ~406.5 m ~35.13m ~105.3
(~53 m/min) (~3.95 m/min) (~1.05 n/min)
(Mara et al., 2015)** 5.56 +0.11 km 1061.3+41.0m 2+11 Acc:
457+ 187
Dec:
18.0+9.7
(Mara et al,, 2015)”7 6.58 +0.85 km 880 +244 m 333+£107m Acc:
49+ 13
Dec:
18+9

(continued)
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Table 4. Continued.

SPR (m) (m/  SPR (n) (n/ Acc/Dec (n) (n/ Top speed (km/
Author (year) TD (km) (m/min)  LSR (m) HSR (m) (m/min) min) min) min) h)
(McFadden et al,, 2020)**  4.53+0.3 km 10.5+2.5
(Myhill et al., 2023)*® ~5.63 km ~154m ~28'm
(~1.4 m/min) (~0.21 m/min)
(Olaizola et al., 2022)>® 472 +0.98 km 367.0+£2197m 174+282m Acc:
(ZAESIRE Y 107.8 +28.7
min) Dec:
106.4 +29.1
(Ramos et al., 2019)'" (67.3+5.64m/ (9.07+091m/  (2.19+0.52 m/
min®) min?) min®)
(Romero-Moraleda et al,  3.83 +1.26 km 304.75 + Acc:
2021)'% (52.75+13.75 m/ 206.25 m 104.75 + 43.75
min) (4.35+3.25m/ Dec:
min) 2825+ 14.75

Note: Data reported represents average performance outputs per player per training session; * = + SE; TD: total distance covered; LSR: low speed running;
MSR: moderate speed running; HSR: high speed running; VHSR: very high speed running; SPR: sprinting; ACC: accelerations; DEC: decelerations; SZ:
speed zone; SSG: small sided games; RBD: running based drills; POS: possession; PS: position-specific training; SSGi: small sided games intensive; SSGe:

small sided game extensive; TAC: tactical; TEC: technical

observations for matches (2-3268) and training sessions
(72-12416), which further complicates the applicability of
findings across competition levels ranging from youth and
collegiate programmes to senior domestic, professional,
and international contexts.

Physical performance

Technology. The primary method used for capturing phys-
ical performance was GPS (~85% of studies); video sys-
tems were used less frequently (~13%) and only three
studies utilised foot-mounted IMUs (~4%). GPS has
become widely adopted in football over the last decade fol-
lowing FIFA’s approval of its use in official matches,''®
contributing to the rapid expansion of commercially avail-
able systems (e.g., Catapult, STATSports). Its popularity
is further supported by the accessibility of automated data
processing, with most platforms offering a vast range of
physical performance metrics with dashboard outputs that
facilitate practitioner interpretation.!'® Although GPS sys-
tems demonstrate acceptable validity and reliability,'?°
practitioners are encouraged to conduct their own in-house
assessments to account for within-device error and variabil-
ity between different models and brands, particularly when
using these metrics to guide training loads.'*!"'%2

Three studies in this review utilised foot-mounted IMUs
to collect physical performance data, primarily within train-
ing environments. These devices show promise for captur-
ing physical performance outputs related to lower-limb
movement patterns that may not be fully captured by trad-
itional GPS units, which are typically positioned between

the scapulae on the upper back.'*>'** However, foot-
mounted IMUs were used far less frequently than both
GPS and video recording, likely reflecting their relatively
recent integration within applied football settings'*> and
the limited evidence currently available in women’s foot-
ball. In contrast, video analysis, although widely accessible
due to the general availability of recording technology,
remains substantially more labour-intensive and requires
highly trained analysts who can reliably code events and
communicate key findings to coaching staff.'*® Obtaining
more advanced performance insights (e.g., event-level
data) further relies on specialised analysis software, coding
expertise, and financial investment to ensure high quality
recordings.'?’

Performance metrics. Among physical performance metrics,
the most frequently reported were TD, HSR, and SPR.
However, the speed thresholds used to categorise HSR
and SPR varied substantially (HSR: 12.5-22.5 km/h;
SPR: 16-25.1 km/h), limiting comparability between stud-
ies.! Although a moderate number of studies did report
acceleration, deceleration, or peak speed metrics, far fewer
examined these variables relative to the attention given to
distance-based outputs. This is notable because accelera-
tions, decelerations, and peak speed actions provide critical
insight into explosive movement capacity and change of
direction ability.!" These high intensity actions are also
among the most physiologically taxing, as accelerations
and decelerations in particular have been associated with
elevated muscle damage markers such as creatine kinase.'**
Their relative underrepresentation across studies therefore
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Figure 4. Visual representation of shot locations and goal scoring locations across women’s football competitions. A) Location of
shots taken across competitions; B) Locations of goals scored across competitions. Note: WSL: Women’s Super League; NWSL:
National Women’s Soccer League; EUROs: UEFA Women’s European Championship; WWC: FIFA Women’s World Cup.
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Figure 5. Left vs right foot passing by position. Note: WSL: Women’s Super League; NWSL: National Women’s Soccer League;
EUROs: UEFA Women’s European Championship; WWC: FIFA Women’s World Cup.

limits a more complete characterisation of the physical
demands experienced by women’s footballers.

When comparing match and training physical demands
across the reviewed studies, reported TD values were higher
in matches (~9.5 km) than in training (~4.5 km). HSR dis-
tances also differed considerably, with matches producing
far higher HSR volumes (~1200m) than training
(~300 m). However, these differences should not be inter-
preted as evidence that training is necessarily insufficient
or unable to prepare players for competition. Match and
training outputs are influenced by tactical approaches, com-
petition level, playing position, session duration, session
structure, and other contextual factors.!!3%7%-129

Therefore, lower average training demands may reflect the
intended purpose of specific sessions rather than an inability
to replicate match demands. Without more detailed report-
ing of sprint occurrences, acceleration patterns, session con-
text, or match-day proximity, it is difficult to determine how
training exposure relates to the physical intensity of
competition.’*

Youth vs senior comparisons. Variations in speed threshold
selection complicate the interpretation of youth-senior com-
parisons. Many GPS systems default to male-based classifi-
cations, highlighting the need for appropriately validated
thresholds and clearer reporting frameworks in women’s
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football."*® However, the substantial variability in thresh-
olds reported across studies makes it difficult to establish
or implement consistent standards in practice.'*'3%!3!
Youth players also require age-appropriate performance
standards, as senior benchmarks are not suitable for quanti-
fying or interpreting younger players’ physical capaci-
ties.'*? Without age-specific standards, youth performance
may be misinterpreted, resulting in developmental expecta-
tions that do not align with youth physiological or matur-
ation profiles.*>'?3

Few included studies or reports directly compared age
groups, but available evidence indicates lower reported run-
ning volumes and technical involvements among youth
players.'>192472641747 Thege comparisons should be inter-
preted cautiously, as studies differed in match formats,
competition levels, technologies, and speed thresholds.
Differences in the design of youth matches (i.e., smaller
pitch sizes and goals, shorter duration, smaller ball) make
comparisons between age groups challenging.*> No
included sources within this review detailed the training
performance of youth players. The absence of such data
represents a critical gap in the literature, as understanding
training demands is essential for optimising long-term
player development and injury mitigation strategies.

Technical performance

Technology. Video analysis remained the primary method
for capturing technical performance, enabling detailed iden-
tification of ball contacts, passing patterns, and tactical
interactions that cannot be derived from position-only track-
ing systems (e.g., GPS). However, the financial outlay of
having specialised equipment and staff to obtain technical
performance outputs from video recordings provides a sub-
stantial limitation for many teams outside of well-funded
high-performance environments. 2?7

GPS is inherently limited in its ability to capture
foot-level technical actions, as the technology is designed
to quantify whole-body locomotor movements rather than
ball-specific interactions.®® Although some systems offer
higher sampling rates than the commonly used 5-
10 Hz,'**13 accuracy issues persist during high-speed
movements such as accelerations and decelerations.'#*!3
Embedded accelerometers operate at higher frequencies
(~100 Hz),"*” but these sensors reflect gross movement
rather than ball contact. As a result, GPS cannot quantify
ball touches, pass execution, dribbling mechanics, or other
ball-specific actions that underpin technical performance in
football 123138139

While only three studies in this review employed foot-
mounted IMUs, these devices show promise for detecting
ball contacts and lower-limb movement patterns, suggest-
ing potential for future technical performance monitor-
ing.!2+13%140 However, their current use in women’s
football research is limited. Playermaker, currently the

most widely adopted foot-mounted IMU system, only
recently received certification under FIFA’s EPTS Quality
Programme, meaning its formal recognition as an approved
performance tracking technology is still new.'*> As with
any emerging technology, there is typically a lag between
initial validation, practitioner uptake, and the accumulation
of peer-reviewed research. Practical barriers such as cost,
staff familiarity, and the absence of established research
protocols may further slow adoption.'':'*? Foot-mounted
IMUs may provide a potential option for quantifying
aspects of players’ technical performance without the
need for expensive video equipment and highly skilled ana-
lysts, but their practical value, accessibility, and broader
applicability in women’s football require further
validation.'”

Performance metrics. Technical performance received far
less attention in the reviewed literature than physical per-
formance. Players’ technical performance in matches and
training sessions was frequently described using basic
action counts with minimal information about how actions
were performed. In contrast, supplementary open-source
event data from Hudl StatsBomb demonstrated the level
of technical detail that can be captured, including pass
length, pass height, foot usage, build-up actions prior to
goals, and shot location. Future peer-reviewed studies could
adopt similarly contextualised technical frameworks by
reporting information such as pass distance, receiving
foot, body orientation, pressure from opponents, and field
location. Without this level of detail, the reviewed peer-
reviewed studies provide limited insight into the quality,
context, or tactical value of technical actions, restricting
meaningful interpretation and comparison.®

Very few studies have differentiated between positional
roles when reporting technical performance, with only one
of the 18 studies providing position-specific analyses.®
This is noteworthy given the likelihood that defenders, mid-
fielders, forwards, and specialised sub-roles within these
groups possess distinct technical profiles. For example,
full backs and centre backs (both typically grouped as
“defenders”) differ markedly in passing demands, dribbling
involvement, and defensive responsibilities.® Aggregating
positions in analyses may therefore obscure role-specific
demands and overlook meaningful differences in how
players interact with the ball.'**'** Supplementary elite
competition datasets, such as FIFA technical reports and
Hudl StatsBomb, routinely provide positional breakdowns
for both physical and technical metrics, highlighting that
such analyses are feasible and increasingly standard in high-
performance environments, yet still underrepresented in the
peer-reviewed literature.

Variation in operational definitions and coding frame-
works further contributes to inconsistencies across studies.
Reporting of inter- or intra-operator reliability was incon-
sistent or absent across many studies, limiting the ability
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to determine how analyst agreement may have contributed
to variations in technical outcomes. While discrete, object-
ive actions such as tackles or number of passes are unlikely
to be influenced by analyst judgement, many context-
dependent technical events (e.g., types of passes, successful
vs unsuccessful involvements) carry a greater risk of sub-
jective interpretation. These inconsistencies are com-
pounded by the labour-intensive nature of manual,
frame-by-frame video coding, which requires substantial
analyst time and expertise. This limits the scalability of
large observational datasets, particularly in women’s pro-
grammes where staffing and financial resources may be
more constrained, and helps explain why technical perform-
ance remains comparatively under-represented in women’s
football literature.®!'*>

Supplementary contextual data from large-scale
competitions

Supplementary elite-level performance datasets from major
women’s football competitions provide useful context for
interpreting the findings of this review. FIFA technical
reports from recent Ul7, U20, and Senior Women’s
World Cups reported higher values across older age groups
for several physical and technical performance outputs,
including higher total distances, greater high-speed running,
increased sprint actions, more passes completed, and
improved passing accuracy. These datasets are generated
through multi-camera optical tracking and structured event
coding by trained analysts, and similar systems (e.g.,
OPTA, Hudl StatsBomb) have demonstrated high inter-
operator agreement and strong reliability for discrete tech-
nical events.'*® Large-scale repositories such as Hudl
StatsBomb further illustrate the level of technical detail
attainable in elite environments, extending beyond simple
action counts to describe how, where, and under what con-
ditions technical actions occur across positions and
competitions.

These datasets highlight a clear disconnect between the
level of detail achievable at elite performance levels and
what is currently reflected in peer-reviewed women’s foot-
ball research. However, such datasets are primarily derived
from senior international or top tier domestic competitions,
leaving substantial knowledge gaps across youth, sub-elite,
and training contexts. This reinforces the need for wider
application of contextualised technical metrics and more
standardised reporting frameworks to expand physical and
technical performance analysis beyond elite environments.

Limitations

A limitation of this review is that study screening and data
extraction were conducted by a single reviewer. While
uncertainties regarding study eligibility and data charting

were resolved through discussion with the co-authors, inde-
pendent duplicate screening and extraction were not per-
formed. Therefore, the possibility of selection bias or
subjective interpretation cannot be fully excluded.
Additionally, no appraisal of study quality or risk of bias
was undertaken, consistent with the aims of this scoping
review. As a result, the methodological rigour of included
studies could not be evaluated, and conclusions regarding
the strength of available evidence should be interpreted
cautiously.

This review did not examine positional or tactical vari-
ation in detail, largely because these factors were inconsist-
ently reported and often oversimplified within the included
studies. As a result, the findings reflect broad positional cat-
egories rather than the more nuanced demands associated
with specific roles or formations. Technological representa-
tion and measurement consistency also limit interpretation.
Most peer-reviewed studies relied on GPS or video analysis
systems, with minimal use of emerging tools with potential
practical utility, such as foot-mounted IMUs. Although
open-source event datasets provided useful supplementary
evidence for technical performance comparisons, their lim-
ited integration within peer-reviewed research highlights an
opportunity for future studies to make greater use of access-
ible event data. Variation in speed thresholds and technical
performance metrics further restricted comparability, an
issue amplified in youth cohorts where maturation strongly
influences performance. More standardised reporting fra-
meworks and appropriately validated thresholds for both
physical and technical metrics are needed to improve future
research comparability and practical application.

Conclusion

This scoping review mapped the literature on physical and
technical performance in women’s football during matches
and training contexts. The current evidence base is heavily
skewed toward physical match performance, while tech-
nical performance and training demands, particularly at
the youth level, remain substantially underrepresented.
Positional variation, consistent reporting standards, and
age-appropriate benchmarks are also limited, restricting
meaningful comparisons across studies. Although GPS
remains the dominant tool for physical monitoring, it cannot
capture foot-ball interactions, while video analysis systems,
still the primary method for assessing technical actions, are
labour-intensive and difficult to scale. Foot-mounted IMUs
may offer an accessible means of capturing both physical
and selected technical performance metrics; however,
only three included studies used this technology, and further
validation is required before their practical value and
broader applicability in women’s football can be
established.

Future research should prioritise the development of
standardised reporting frameworks and appropriately
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validated thresholds, while increasing representation of
youth cohorts and training contexts to support evidence-
based development pathways. Continued evaluation of
accessible tracking technologies may help address current
methodological limitations and improve the consistency
and relevance of performance analysis in women’s football.
Collectively, these advancements are needed to establish a
more complete and contextually appropriate understanding
of the physical and technical performance of players across
all levels of the women’s game.
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