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Abstract
Background: The range values of different training and match intensity measures obtained to define benchmarks in

female soccer players are needed. Usually, cohort studies analyse only one team with a relatively small sample size,

which brings forth the need for a systematic review to generalise training and match intensity evidence.

Objectives: This review aimed to identify and summarise studies that have examined external and internal training or

match intensity monitoring to provide range values for the main measures in female soccer players.

Methods: A systematic review of EBSCO, PubMed, Scielo, Scopus, SPORTDiscus and Web of Science databases was per-

formed according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Results: From the 2853 studies searched, 44 were analysed in which the following range intervals were found for training: rated

perceived exertion (RPE, 1–7 AU), session-RPE (s-RPE, 51–721 AU), total distance (2347–6646m) and distance >19.4 km·h−1 (9–
543m). Formatches, the range values were s-RPE (240–893AU), total distance (5480–10581m), distance≥14 km·h−1 (543–2520
m), ≥ 18 km·h−1 (96–1680 m), number of accelerations (49–240) and deceleration (21–85) and player load (848–1096 AU).
Conclusions: This study provides range values of s-RPE, RPE, TRIMP, total distance and distance >19.4 km·h−1 regarding training;
range intervals of s-RPE, heart rate average and maximum, total distance, distance≥ 14 km·h−1,≥ 18 km·h−1, ACC and DEC (> 2

ms−2) regardingmatches for professional female players that can be used by coaches, practitioners or researchers to achieve similar

training and competitive levels.

Keywords
Association football, heart rate, match demands, rating of perceived exertion, training load

Introduction
Monitoring training/match intensity in soccer players is cur-
rently part of the daily process of sports scientists and
strength and conditioning coaches.1 Coaches and staff per-
ceive intensity monitoring as worthwhile, regardless of the
instruments and practices used.2 One reason for this is that
controlling intensity can help coaches and their staff indi-
vidualise training stimuli, manage recovery strategies and
mitigate fatigue and exposure to injury risk or dangerous
situations.3,4

Usually, training/match intensity is referred as training/
match load. However, a recent study suggested that the
term ‘intensity’ would be more appropriate than load accord-
ing to the ‘International System of Units’. Therefore, this sys-
tematic review will address this topic using intensity instead
of load with the exception for specific measures such as
player load.5

Intensity is commonly organised into two main dimen-
sions: external; and internal.6 External intensity represents
the mechanical intensity imposed on players by a training
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drill.7 Tracking systems such as global positioning systems
(GPSs) and local positioning systems or inertial measure-
ment units (IMUs) are the most commonly used devices
in practice and research for monitoring external intensity
demands in soccer.8 Typical outcomes obtained from
these systems are: (i) distances covered at different velocity
thresholds; (ii) changes-of-velocity measures such as accel-
erations (ACC), decelerations (DEC) and
changes-of-direction performed at different intensities;
and (iii) measures extracted from IMUs, which represent
the overall external intensity.9

Internal intensity represents the psychophysiological
responses to the external intensity.6 Usually, measure-
ments related to internal intensity are based on heart rate
(HR), biochemical factors, or rated perceived exertion
(RPE), although HR and RPE are by far the most often
used.8 Although they are not perfectly correlated, internal
and external intensity can be significantly correlated,
depending on the measurements considered in an
analysis.10

Although training and match intensity monitoring are
well-established research topics in sports sciences,11 espe-
cially in soccer,12 there is still a gap between genders.
Most of the research involving intensity monitoring is
focused on men, ranging from youth13 to professional14

players. However, over the past decade, there has been an
exponential rise in the participation and professionalisation
of female athletes.15 This fact requires additional research
in the field of external and internal intensity to provide
useful information for coaches and identify the best prac-
tices for this population.15

Aside from improving the technical and tactical skills,
players must be prepared to tolerate higher physical demands
and intensities at each competition level. Therefore, an under-
standing of match demands will aid coaches and practitioners
in creating appropriate training plans. The proper application
of available evidence from female soccer matches should
improve players’ performance. In recent years, descriptive
studies presenting some typical/normative values of intensity
in different periods of the season (or based on playing posi-
tions) have been published.16,17

It is essential that these data are collected and interpreted
correctly to inform decisions concerning training intensity
management.18 Although there is a consistent body of
knowledge about training demands in male soccer
players, there is a lack of similar knowledge in female
players, as mentioned in a recent systematic review about
locomotor demands monitoring in soccer.19 In one such
systematic review, less than 10% of the included studies
about arbitrary speed zones involved females, while less
than 5% addressed individualised speed zones.19 A possible
consequence of this lack of research is that practitioners had
to apply evidence developed on male soccer players to
female soccer players, which could be inappropriate.20 It
is critical, therefore, that data are collected from female

soccer players and interpreted correctly to allow for effect-
ive decision-making related to intensity planning and
periodisation.15

The lack of evidence about intensity in female training
sessions is not unique. Similarly, although more studies
have focused on female match demands recently, there are
still fewer studies on females than on males. A simple search
on PubMed performed at January 29 of 2022 using the
code line [(“soccer”)AND(”match demand*” OR “load*”)
AND(”male*"OR"men*”)] and [(“soccer”)AND(”match
demand*” OR “load*”)AND(”female*"OR"women*”)]
yielded 130 publications onmales and 56 onwomen published
in the year 2021; overall, the search produced 771 publications
on men and 280 on women. This means that both training and
match demands have been researched less often in females than
males. Despite such a bias, growing evidence can help provide
range values that sports scientists and researchers can use to
better define guidelines for practice or for research. In the
case of research on females, although values have been
reported in some cohorts,16,17 limitations related to sample
size and the fact that most studies consider only one team
restrict the generalisability of the evidence.

In addition to the importance of increasing the sample
size and number of teams, there is a need to identify the
typical values of different training and match intensity mea-
sures obtained per session or per week to define bench-
marks or provide a range of predicted intensity scenarios
in the season. One way to identify such values is to sum-
marise the evidence from different studies conducted in
women soccer regarding intensity monitoring. This may
help to characterise ranges of expected values and help
practitioners.

However, as far as we know, no systematic review has
been conducted on this topic so far. Thus, this systematic
review aims to identify and summarise studies that have
examined external and internal training/match intensity
monitoring in female soccer players and provide range
values for the main measures. This summary may provide
range values that will help coaches determine benchmarks
for acceptable values of load and compare their players’
training and match demands with those of similar players
from the same population.

Methods
The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-analyses) guidelines were followed to
write this systematic review21 and guidelines for perform-
ing systematic reviews in sport sciences.22 The protocol
of the systematic review was a priori registered in
INPLASY (International Platform of Registered
Systematic Review and Meta-Analysis Protocols) with
the identification number INPLASY202170010 and the
DOI 10.37766/inplasy2021.7.0010.
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Eligibility criteria
The inclusion and exclusion criteria can be found in Table 1.

The screening process related to analysis of the title,
abstract and reference list of each article to locate poten-
tially relevant studies was independently executed by two
of the authors (AMV and MRG). Moreover, both authors
also reviewed the full version of the included papers in
detail to identify which article met the inclusion criteria.
Additionally, a search within the reference lists of the
included records was performed to add additional relevant
studies. In the cases of discrepancies, a discussion was per-
formed with the participation of a third author (RO).
Possible errata for the included articles were considered.

Information sources
The following electronic databases were used to search for
relevant publication on 31 of July 2021, after protocol regis-
tration: FECYT (MEDLINE, Scielo, and Web of Science),
PubMed, and Scopus. A manual search was also conducted
after search in electronic databases to retrieve additional
studies that could fit our eligibility criteria.

Search strategy
Keywords and synonyms were entered in various combina-
tions in the title, abstract or keywords: (“soccer” OR

“football”) AND (“female” OR “women”) AND (“internal
load” OR “external load” OR “workload” OR “training
load” OR “training demands” OR “match” OR “matches”
OR “game*” OR “load monitoring”). Search results were
exported to EndNote 20.0.1 for Mac (Clarivate Analytics).
No filters or limits were applied.

Data extraction
A specific spreadsheet was designed in Microsoft Excel
(Microsoft Corporation, Readmon, WA, USA) to process
the data extraction. The design followed the recommenda-
tions of the Cochrane Consumers and Communication
Review Group’s data extraction template.23 In this spread-
sheet, the information about inclusion and exclusion require-
ments and reasons was detailed. The selection of the articles
was made independently by two authors (AMV and MRG).
In the cases of discrepancies, a discussion was performed
with the participation of a third author (RO).

Methodological assessment
The methodological quality was assessed using the meth-
odological index for non-randomized studies (MINORS)
by two independent authors (AMV and MRG).24 The
global ideal score being 16 for non-comparative studies.
MINORS consists of 12 items, four of which are only

Table 1. Eligibility criteria.

PICOS Inclusion criteria Exclusion criteria

1 – Population Healthy female soccer players from any age or competitive

level.

Other sports. Male populations. Players with injury or

illness. Physical education students.

2 – Intervention/

Exposure

Exposure to entire training sessions for a minimum of one

week and/or exposure for an entire match (more than

one official or non-official match).

No exposure to training sessions or matches.

3 – Comparator Not required. Eventually, comparisons between playing

positions and/or competitive levels within the same

age-group and/or age-groups.

No study will be excluded on the basis of comparators.

4 – Outcomes Presents at least of one measure of internal intensity (e.g.

heart rate, rated perceived exertion) and/or one

measure of external intensity (e.g. distances covered at

different speed thresholds, acceleration-based measures)

in absolute values.

Absence of data characterizing the intensity during the

training/match sessions (e.g. wellness variables,

readiness parameters) and/or only reports the data in

relative values without allowing the calculation of

absolute values. Data from work intensity

calculations will also be excluded (e.g. accumulated

weekly intensity, training monotony, strain, acute

chronic workload ratio, exponentially weighted

moving average). Data from percentage or duration

for external and internal intensity measures will also

be excluded.

5 – Study design No restrictions imposed on study design. No study was excluded on the basis of study design.

6 – Others Only original and full-text studies written in English. Written in other language than English. Other article

types than original (e.g. reviews, letters to editors,

trial registrations, proposals for protocols, editorials,

book chapters and conference abstracts).

PICOS: (P) population; (I) intervention/exposure; (C) comparator; (O) outcomes; (S) study design.
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applicable to comparative studies which was not the case of
the included studies. Thus, only eight items were applied.
Each item is rated as 0 when the criterion is not reported
in the article, 1 if reported but not sufficiently fulfilled, or
2 when adequately met. Higher scores indicate good meth-
odological quality of the article and low risk of bias. The
highest possible score is 16 for non-comparative studies.
MINORS has yielded acceptable inter- and intra-rater reli-
ability, internal consistency, content validity and discrim-
inative validity.24,25

Results

Study identification and selection
A total of 2853 original articles (FECYT: 1429; PubMed:
608; Scopus: 816) were initially retrieved, of which
1142 were duplicates. Thus, a total of 1711 original
articles were found. After this, 1661 articles were
excluded after their titles and abstracts were checked.
Furthermore, six of the initially excluded articles were
retrieved for further analysis, of which one was excluded.
The full texts of the remaining 55 articles were checked,
leading to the exclusion of another nine articles accord-
ing to criterion #1 and seven more according to criterion
#2. Additionally, five articles were included from
additional sources. Ultimately, 44 articles met all the
inclusion criteria and were included in the qualitative
synthesis. All the steps followed for selecting articles
are listed in Figure 1.

Methodological quality
The overall methodological quality of the cross-sectional
studies can be found in Table 2.

Results of the studies

Study characteristics
Table 3 presents the characteristics of the studies. From the
44 studies included, only three included young soccer
players.53,63,66 Eight studies included amateur
players,27,34,42,53,57,60,63,66 while the remaining 35 studies
included professional soccer players.

Thirty studies analysed matches,26–28,30–32,36–38,40–43,46,
49–52,55–63,65,67 eight studies analysed training ses-
sions16,17,29,33,34,39,64,66 and five studies analysed both
matches and training sessions.35,44,48,53,54

Six studies analysed internal measures,17,29,33,39,64,66 25
studies analysed external measures28,30–32,36–38,41,42,44,
46,49,50,52–59,61–63,65 and 10 studies analysed both internal
and external measures.16,26,27,35,40,43,48,51,60,67.

Results of internal and external training/match
intensity
Table 4 presents the results for internal and external inten-
sity. In the last rows of Table 4, we present the range inter-
vals for the main measures used for internal and external
measures.

Table 5 presents the results of external and internal
match intensity as averages ± standard deviation or
range intervals (minimum and maximum). To avoid
including more rows, Table 6 also includes a column
designed as ‘overall team’ that contains information
from studies that analysed playing positions. In the
last line of Table 5, we present the range interval for
the main measures used for internal and external
measures.

Table 6 presents the results for external training and
internal and external match intensity by playing position.
To improve the clarity and interpretation of the table, we
organised the table from training to match intensity accord-
ing to playing positions as defined by each study, which
resulted in different divisions.

Finally, an additional column for the overall team was
added with the corresponding values reported by the
studies or the range values between playing positions
(excluding goalkeepers’ data). In Table 6, no range interval
was provided since there were diverse contexts and differ-
ent determinations of playing positions.

Discussion
This systematic review aimed to identify and summarise
studies that had examined external and internal training
or match intensity monitoring in female soccer players
and provide range values for the main training and
match measures. The scientific research and screening
steps focused primarily on papers that have quantified
external or internal measures with at least one training
week or more than two matches. Contextual factors such
as the relationship with injuries, type of training session
or competition, period of the season, match period (first
and second halves), match status and playing positions
were obtained in the research.

This section, which addresses all the findings, was orga-
nised into the following subsections: training intensity
(internal and external) by overall team and by playing pos-
ition and match intensity (internal and external) by overall
team and by playing position.

Training intensity
Training intensity, as mentioned above, is often described
as either external or internal68,69 and can be manipulated
to promote favourable adaptive responses to training.6

Athlete monitoring allows practitioners to access
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information to determine whether athletes are responding
appropriately to training and match demands.70 In this
way, coaches and practitioners can try to minimise
the risk of excessive intensity and optimise athletic
performance.71

Internal intensity is often referred to as the psycho-
physiological stressors imposed on an athlete due to
the prescription of external physical stimuli.6,70

Measurements of internal intensity can be subjective or
objective.6

According to the rationale described above, the present
systematic review yielded five studies that allowed data
extraction from the main findings regarding internal inten-
sity measured by session rated perceived exertion
(s-RPE),16,29,35,64,66 which presented a range interval of
51–721 arbitrary units (AU), a mean of 440 AU without
injury and ≥ 517 AU with higher injury risk.66

Even considering the mandatory confinement due to the
COVID-19, a mean of 489 AU was reported.64 The
s-RPE values reported by Watson et al.66 were related to
an amateur squad team. Amateur teams usually have
fewer training sessions per week than professional teams,
which may influence the coach’s intensity prescriptions
and player perceptions.

Moreover, one study addressed player status and posi-
tions.16 The authors found that on match-day minus two,
starters reported significantly higher s-RPE, while
playing position showed differences in all training
sessions.16

Previously, s-RPE showed significant correlations (p <
0.001) with all training activities in female soccer players
and appears to be a robust measure to be considered in
daily training.72 An essential recommendation for practi-
tioners and coaches to ensure reliability and validity of

Figure 1. Preferred reporting item for systematic reviews and meta-analyses (PRISMA) flow diagram.
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the s-RPE measure is to use standardised instructions and
allow for an anchoring procedure to familiarise the athlete
with the s-RPE scale.73

When training duration was not considered, the RPE
values reported by the players varied between 3 ± 1 (1–6)
AU in the study by Costa et al.29 which is similar to the

Table 2. Methodological assessment using MINORS checklist.

Study 1 2 3 4 5 6 7 8 Score

26 2 2 1 2 0 2 2 2 13/16
27 2 2 2 2 1 2 2 2 15/16
28 2 2 2 2 1 1 2 2 14/16
29 2 2 2 2 1 2 2 2 15/16
30 2 2 2 2 1 2 2 1 14/16
31 2 2 2 2 0 2 2 1 13/16
32 1 2 2 1 2 1 2 1 12/16
16 2 2 2 2 1 1 2 2 14/16
33 2 2 2 2 1 2 2 2 15/16
34 2 2 2 2 1 2 2 2 15/16
35 2 2 2 2 0 2 2 2 14/16
36 2 2 2 2 1 2 2 2 15/16
37 1 2 2 1 2 1 2 1 12/16
38 2 2 1 2 1 0 2 1 10/16
39 2 2 1 2 1 1 2 1 12/16
40 2 2 2 2 0 2 2 2 14/16
41 1 2 2 2 0 1 2 1 11/16
42 2 2 2 2 1 2 2 1 14/16
43 2 2 1 2 2 2 2 1 14/16
44 2 2 2 2 2 2 2 2 16/16
45 2 2 2 2 2 1 2 2 15/16
46 2 2 2 2 1 2 2 2 15/16
47 2 2 2 2 2 2 2 2 16/16
48 2 2 2 2 1 1 2 2 14/16
49 2 2 2 2 1 2 2 2 15/16
50 2 2 2 2 0 2 2 2 14/16
51 2 2 2 2 0 2 2 2 14/16
52 2 2 2 2 1 0 2 2 13/16
53 2 2 2 2 1 1 2 1 13/16
54 2 2 2 2 1 2 2 1 14/16
55 2 2 2 2 1 2 2 2 15/16
56 2 2 2 2 1 2 2 2 15/16
57 2 2 2 2 1 1 2 1 13/16
58 2 2 2 2 1 2 2 2 15/16
59 2 2 2 2 1 2 2 2 15/16
60 2 2 2 2 1 2 2 2 15/16
61 2 2 2 2 0 1 2 1 12/16
62 1 2 1 1 0 2 2 1 10/16
63 2 2 2 2 0 2 2 1 13/16
64 2 2 2 2 0 1 2 2 13/16
17 2 2 2 2 1 2 2 2 15/16
65 2 2 2 2 1 2 2 2 15/16
66 2 2 2 2 1 2 2 2 15/16
67 2 2 2 2 1 2 2 2 15/16

Note: *The MINORS checklist asks the following information (2 = High quality; 1=Medium quality; 0 = Low quality):

1. Clearly defined objective.

2. Inclusion of patients consecutively.

3. Information collected retrospectively.

4. Assessments adjusted to objective.

5. Evaluations carried out in a neutral way.

6. Follow-up phase consistent with the objective.

7. Dropout rate during follow-up less than 5%.

8. Appropriate statistical analysis.
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Table 5. Results for internal and external match intensity.

Study Level Internal intensity Overall team External intensity Overall team

26 P International (full) matches

HRavg (bpm)

First half

HRavg (bpm)

Second half

HRavg (bpm)

Domestic (full) matches

HRavg (bpm)

First half

HRavg (bpm)

Second half

HRavg (bpm)

162± 6

164± 6

162± 7

163± 5

164± 6

159± 5

International (full) matches

Total distance (m)

Distance ≥ 8 km·h−1 (m)

Distance ≥ 15 km·h−1 (m)

Distance ≥ 25 km·h−1 (m)

First half

Total distance (m)

Distance ≥ 8 km·h−1 (m)

Distance ≥ 15 km·h−1 (m)

Distance ≥ 25 km·h−1 (m)

Second half

Total distance (m)

Distance ≥ 8 km·h−1 (m)

Distance ≥ 15 km·h−1 (m)

Distance ≥ 25 km·h−1 (m)

Domestic (full) matches

Total distance (m)

Distance ≥ 8 km·h−1 (m)

Distance ≥ 15 km·h−1 (m)

Distance ≥ 25 km·h−1 (m)

First half

Total distance (m)

Distance ≥ 8 km·h−1 (m)

Distance ≥ 15 km·h−1 (m)

Distance ≥ 25 km·h−1 (m)

Second half

Total distance (m)

Distance ≥ 8 km·h−1 (m)

Distance ≥ 15 km·h−1 (m)

Distance ≥ 25 km·h−1 (m)

9900± 1800

5900± 100

1530± 100

256± 57

5000± 900

3000± 100

820± 50

136± 3

4900± 1000

2900± 100

720± 50

120± 3

9700± 1400

5800± 100

1330± 900

221± 45

4900± 800

2900± 100

710± 50

114± 2

4800± 800

2800± 100

620± 40

107± 2

27 A Out of conference

TL-HR/GPS based metric

(TL/min)

80–89% HRmax (min)

90–100% HRmax (min)

∼247
∼34
∼38

Out of conference

Total Distance (m)

Distance 15.0–19.9 km·h−1 (m)

Distance ≥ 20 km·h−1 (m)

ACC ≥ 2.8 ms−2 (NR)

∼8368.5
∼820.9
∼255.0
∼15.9

27 A In-conference

TL-HR/GPS based metric

(TL/min)

80–89% HRmax (min)

90–100% HRmax (min)

∼270
∼42
∼34

In-conference

Total distance (m)

Distance 15.0–19.9 km·h−1 (m)

Distance ≥ 20 km·h−1 (m)

ACC ≥ 2.8 ms−2 (NR)

∼9277.7
∼899
∼287.7
∼18.0

35 P s-RPE (CR-10, AU) 893± 359 Total distance (m)

Distance 1.0–4.99 km·h−1 (m)

Distance 5–9.99 km·h−1 (m)

Distance 10–14.99 km·h−1 (m)

Distance 15–19.99 km·h−1 (m)

Distance 20–24.99 km·h−1 (m)

Distance ≥25 km·h−1 (m)

Player Intensity (NR.s)

5480± 2350

1740± 790

1830± 920

1320± 730

460± 250

110± 80

20± 20

20120± 8609

36 P – – Total distance (m)

Distance 0–5.9 km·h−1 (m)

Distance 6–11.9 km·h−1 (m)

Distance 12–13.9 km·h−1 (m)

Distance 14–17.9 km·h−1 (m)

8237± 507

3214± 223

3186± 291

750± 72

758± 67

(continued)
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Table 5. (continued)

Study Level Internal intensity Overall team External intensity Overall team

Distance 18–23.9 km·h−1 (m)

Distance >24 km·h−1 (m)

ACC 1–1.9 ms−2 (m)

ACC 2–2.9 ms−2 (m)

ACC 3–4 ms−2 (m)

DEC 1–1.9 ms−2 (m)

DEC 2–2.9 ms−2 (m)

DEC 3–4 ms−2 (m)

Maximal speed (km·h−1)
Distance >24 km·h−1 (NR)

307± 42

22± 9

174± 17

41± 6

3± 0.4

146± 13

44± 7

15± 3

24.5± 1

15± 5

37 P – – Domestic

Total distance (m)

Distance 16–20 km·h−1 (m)

Distance > 20 km·h−1 (m)

8728± 283

609± 69

306± 56

37 P – – International

Total distance (m)

Distance 16–20 km·h−1 (m)

Distance > 20 km·h−1 (m)

9433± 263

766± 64

364± 53

38 P – – First half

Total distance (m)

Distance 12–19 km·h−1 (m)

Distance > 19 km·h−1 (m)

Second half

Total distance (m)

Distance 12–19 km·h−1 (m)

Distance > 19 km·h−1 (m)

4936± 78

1244± 61

173± 15

4695± 108

1163± 71

165± 18

41 P – – Total distance

Distance < 13.20± 0.71 km·h−1 (m)

Distance 13.20–16.69 km·h−1 (m)

Distance 16.69–19.94 km·h−1 (m)

Distance > 19.94± 0.88 km·h−1 (m)

Distance 13.20–19.24 km·h−1 (NR)

Distance >19.94 km·h−1 (NR)

Non-extractable data

42 A – – Total distance (m)

Distance 1.0–5.99 km·h−1 (m)

Distance 6.0–10.99 km·h−1 (m)

Distance 11.0–15.49 km·h−1 (m)

Distance 15.5–19.9 km·h−1 (m)

Distance > 20 km·h−1 (m)

3994–7449

1924–691

1913–720

1253–520

434–180

167–99

43 P – – Distance 0 km·h−1 (m)

Distance 6 km·h−1 (m)

Distance 8 km·h−1 (m)

Distance 12 km·h−1 (m)

Distance 15 km·h−1 (m)

Distance 18 km·h−1 (m)

Distance 25 km·h−1 (m)

Non-extractable data

45 P – – Friendly match

Total distance (m)

Distance 12.2–19.1 km·h−1 (m)

Sprint distance >19.4 km·h−1 (m)

7972± 412

1905± 185

301± 126

(continued)
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Table 5. (continued)

Study Level Internal intensity Overall team External intensity Overall team

ACC > 2 ms−2 (NR)

DEC > −2 ms−2 (NR)

49± 20

21± 9

47 P s-RPE (CR-10) Non-extractable data – –

48 P HR Non-extractable data TL-HR/GPS based metric

TD

Non-extractable data

49 P – – International players

Total distance (m)

Distance > 18 km·h−1 (m)

Distance > 25 km·h−1 (m)

Distance 18 km·h−1 (NR)

Distance 25 km·h−1 (NR)

National players

Total distance (m)

Distance > 18 km·h−1 (m)

Distance > 25 km·h−1 (m)

Distance 18 km·h−1 (NR)

Distance 25 km·h−1 (NR)

First half international players

Total distance (m)

Distance > 18 km·h−1 (m)

Distance > 25 km·h−1 (m)

2nd half international players

Total distance (m)

Distance > 18 km·h−1 (m)

Distance > 25 km·h−1 (m)

First half National players

Total distance (m)

Distance > 18 km·h−1 (m)

Distance > 25 km·h−1 (m)

2 nd half National players

Total distance (m)

Distance > 18 km·h−1 (m)

Distance > 25 km·h−1 (m)

10033± 1500

1680± 90

460± 20

154± 7

30± 2

10044± 1500

1300± 100

380± 50

125± 7

26± 1

5280± 90

910± 50

250± 20

5050± 80

700± 40

210± 10

5220± 90

680± 60

200± 30

5210± 80

620± 40

170± 20

52 P – – Distance <14.4 km·h−1 (m)

Distance ≥14.4–19.8 km·h−1 (m)

Distance ≥19.8–25.2 km·h−1 (m)

Distance ≥25.1 km·h−1 (m)

3516–3659

419–449

95–104

1–20

52 P – – Distance <12 km·h−1 (m)

Distance ≥12–15.9 km·h−1 (m)

Distance ≥16–19.9 km·h−1 (m)

Distance ≥20 km·h−1 (m)

3100–3226

568–610

244–266

96–107

58 P – – Distance ≥ 10.8 km·h−1

Distance ≥ 19 km·h−1

Distance ≥ 22.5 km·h−1

Non-extractable data

60 A Hrmax Non-extractable data First half

Total distance (m)

Player intensity (AU)

Distance <11.88 km·h−1 (m)

Distance 12.24–15.48 km·h−1 (m)

Distance >16.2 km·h−1 (m)

Second half

2898± 410

319± 56

2499± 326

172± 109

511± 606

(continued)

20 International Journal of Sports Science & Coaching 0(0)



Table 5. (continued)

Study Level Internal intensity Overall team External intensity Overall team

Total distance (m)

Player intensity (AU)

Distance <11.88 km·h−1 (m)

Distance 12.24–15.48 km·h−1 (m)

Distance >16.2 km·h−1 (m)

2674± 546

298± 74

2310± 452

161± 91

361± 81

63 A – – U15

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)
First half

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)
Second half

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)

6961± 223

2670± 100

832± 55

1974± 150

944± 116

458± 58

76± 35

5± 2

24.3± 0.5

3480± 129

1274± 47

434± 29

1022± 72

478± 62

224± 32

44± 21

3± 1

23.2± 0.6

3478± 119

1369± 56

397± 29

952± 84

465± 60

234± 33

31± 18

2± 1

23.7± 0.6

63 A – – U16

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)
First half

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)

8024± 101

2838± 42

946± 23

2230± 64

1209± 50

611± 25

185± 15

11± 1

25.6± 0.2

4084± 56

1408± 20

488± 12

1147± 31

628± 27

314± 14

95± 9

6± 1

25.1± 0.2

3941± 50

(continued)

Oliveira et al. 21



Table 5. (continued)

Study Level Internal intensity Overall team External intensity Overall team

Second half

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)

1430± 24

459± 12

1083± 36

580± 25

296± 14

89± 8

5± 1

24.6± 0.2

63 A – – U17

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)
First half

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)
Second half

Total distance

Distance 0–6.0 km·h−1 (m)

Distance 6.1–8.0 km·h−1 (m)

Distance 8.1–12.0 km·h−1 (m)

Distance 12.1–15.5 km·h−1 (m)

Distance 15.6–20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (m)

Distance > 20.0 km·h−1 (NR)

Maximal speed (km·h−1)

8558± 223

2549± 93

175± 51

2621± 141

1413± 109

658± 54

235± 33

13± 2

25.6± 0.5

4322± 125

1231± 46

547± 28

1316± 69

746± 60

345± 31

134± 20

7± 1

24.9± 0.6

4236± 109

1315± 52

527± 26

1308± 77

668± 55

314± 30

100± 17

6± 1

25.5± 0.5

65 P – – In-season full match

Duration (min)

Total distance (m)

Distance 0–1.98km·h−1 (m)

Distance 1.99–6.95 km·h−1 (m)

Distance 6.96–8.96 km·h−1 (m)

Distance 8.97–12.99 km·h−1 (m)

Distance 13.0–15.95 km·h−1 (m)

Distance 15.96–21.9 km·h−1 (m)

Distance ≥ 22.0 km·h−1 (m)

Distance < 13 km·h−1 (m)

Distance ≥ 13 km·h−1 (m)

Exertion index (AU)

Player intensity (AU)

First half

73± 13

7482± 959

202± 26

2885± 688

1020± 173

1963± 296

770± 127

557± 137

86± 81

6069± 926

1413± 245

63± 9

814± 164

38± 7

(continued)
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Table 5. (continued)

Study Level Internal intensity Overall team External intensity Overall team

Duration (min)

Total distance (m)

Distance 0–1.98km·h−1 (m)

Distance 1.99–6.95 km·h−1 (m)

Distance 6.96–8.96 km·h−1 (m)

Distance 8.97–12.99 km·h−1 (m)

Distance 13.0–15.95 km·h−1 (m)

Distance 15.96–21.9 km·h−1 (m)

Distance ≥ 22.0 km·h−1 (m)

Distance < 13 km·h−1 (m)

Distance ≥ 13 km·h−1 (m)

Exertion index (AU)

Player intensity (AU)

Second half

Duration (min)

Total distance (m)

Distance 0–1.98 km·h−1 (m)

Distance 1.99–6.95 km·h−1 (m)

Distance 6.96–8.96 km·h−1 (m)

Distance 8.97–12.99 km·h−1 (m)

Distance 13.0–15.95 km·h−1 (m)

Distance 15.96–21.9 km·h−1 (m)

Distance ≥ 22.0 km·h−1 (m)

Distance < 13 km·h−1 (m)

Distance ≥ 13 km·h−1 (m)

Exertion index (AU)

Player intensity (AU)

3862± 560

104± 11

1465± 367

535± 98

1025± 156

405± 73

284± 78

45± 46

3129± 514

733± 145

33± 5

423± 87

35± 6

3620± 454

98± 17

1419± 331

484± 80

938± 158

365± 60

273± 63

42± 35

2940± 448

680± 111

30± 4

392± 81

65 P – – Post-season full match

Duration (min)

Total distance (m)

Distance 0–1.98 km·h−1 (m)

Distance 1.99–6.95 km·h−1 (m)

Distance 6.96–8.96 km·h−1 (m)

Distance 8.97–12.99 km·h−1 (m)

Distance 13.0–15.95 km·h−1 (m)

Distance 15.96–21.9 km·h−1 (m)

Distance ≥ 22.0 km·h−1 (m)

Distance < 13 km·h−1 (m)

Distance ≥ 13 km·h−1 (m)

Exertion index (AU)

Player intensity (AU)

First half

Duration (min)

Total distance (m)

Distance 0–1.98 km·h−1 (m)

Distance 1.99–6.95 km·h−1 (m)

Distance 6.96–8.96 km·h−1 (m)

Distance 8.97–12.99 km·h−1 (m)

Distance 13.0–15.95 km·h−1 (m)

Distance 15.96–21.9 km·h−1 (m)

Distance ≥ 22.0 km·h−1 (m)

Distance < 13 km·h−1 (m)

Distance ≥ 13 km·h−1 (m)

Exertion index (AU)

Player intensity (AU)

85± 10

8201± 693

262± 100

3295± 372

1116± 225

237± 383

802± 144

603± 139

85± 81

6710± 579

1491± 220

66± 9

911± 248

44± 4

4337± 397

131± 35

1718± 191

602± 113

183± 196

426± 91

325± 85

51± 52

3534± 332

803± 133

36± 5

488± 139

41± 8

(continued)
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values reported by Doyle et al.16 study (mean 4 and range of
1–7 AU). Moreover, in a Chile women’s national soccer
team, they ranged from 6 ± 1 and 5 ± 0.1 (no range inter-
vals were provided) during normal training and confinement
training, respectively.64 Possible differences could be attrib-
uted to the different training days number (3 days29 vs.
5 days64 vs. 7 days16).

Furthermore, HR measures can serve as objective
markers of internal intensity and can enable practitioners
to design training sessions that meet the demands of the
game and provide appropriate aerobic stimuli.74,75

Measuring an individual athlete’s HR can allow profes-
sionals to consider the principle of individuality in intensity
monitoring.76

However, there are some significant limitations to using
HR for quantifying internal intensity, including the need for

knowledge of technical proficiency and expertise in inter-
preting the results. HR is also a poor variable for measuring
high-intensity activities such as resistance, speed and
power-based training modalities.76 For these reasons, HR
is reliable for continuous efforts performed at intensities
below the anaerobic threshold and without significant inten-
sity variations.76 This is probably why HR measures were
not especially common in the studies included in the
present systematic review, especially when absolute
values were considered.

Meanwhile, different training impulse (TRIMP)
methods for monitoring intensity based on HR have been
suggested.77,78 A method proposed to facilitate calculating
internal intensity is to use HR intensity across a session and
multiply the obtained value by the session duration. This
method provides a quantitative internal training- or match-

Table 5. (continued)

Study Level Internal intensity Overall team External intensity Overall team

Second half

Duration (min)

Total distance (m)

Distance 0–1.98 km·h−1 (m)

Distance 1.99–6.95 km·h−1 (m)

Distance 6.96–8.96 km·h−1 (m)

Distance 8.97–12.99 km·h−1 (m)

Distance 13.0–15.95 km·h−1 (m)

Distance 15.96–21.9 km·h−1 (m)

Distance ≥ 22.0 km·h−1 (m)

Distance < 13 km·h−1 (m)

Distance ≥ 13 km·h−1 (m)

Exertion index (AU)

Player intensity (AU)

3864± 418

130± 67

1577± 215

515± 131

955± 211

376± 68

278± 62

34± 33

3176± 354

688± 104

31± 5

424± 115

67 P Regular (90 min)

Hravg (bpm)

Hrexertion (AU/min)

165± 2

503± 27

Regular (90 min)

TD (m)

HMLD (m)

Speed exertion (AU/min)

9540± 178

1839± 83

7507± 349

67 P Extra time (90–110 min)

HRavg (HR)

HRexertion (AU/min)

163± 3

102± 7

Extra time (90–110 min)

TD (m)

HMLD (m)

Speed exertion (AU/min)

2159± 55

440± 26

1753± 84

Range
values

– s-RPE (CR-10, AU)
HRavg (bpm)
HRmax (bpm)

240–893
162–173
181–194

Professional total distance (m)
Amateur total distance (m)
Distance ≥ 14 km·h−1

Distance ≥ 18 km·h−1

ACC > 2 ms−2 (NR)
DEC > 2 ms−2 (NR)
Player intensity (AU)

5480–10581
3994–8558
543–2520
96–1680
49–240
21–85

848–1096

A: amateur; P: professional; HR: heart rate; TD: total distance; NR: number; DC: distance covered; TL-HR/GPS: training intensity based on HR and GPS

metrics; RPE: rated perceived exertion; s-RPE: session rated perceived exertion; GPS: global positioning system; HRavg: average heart rate; bpm: beats per

minute; HSR: high-speed running; VHSR: very high-speed running; ACC: acceleration; DEC: deceleration; HMLD: high metabolic intensity distance; m/min:

meters per minute.
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based measure of physiological intensity.12 TRIMP mea-
sures were used in two studies included in the present sys-
tematic review.29,33 They used Banister TRIMP to control
internal intensity, reporting overall team values of 212 ±
81 (67–498) and 185 ± 43 AU. These values are lower
than those reported by Brown et al.,79 who reported
values of 918 ± 325 AU (a total of 750 min/week) concern-
ing a short (2 weeks) and very high-volume training period
(increased by 39%). Despite its relevancy, the limited
number of studies obtained in the presented systematic
review makes us suggest that more studies should analyse
TRIMP to confirm previous results.

When measuring external intensity, it is essential to
determine the speed and accelerometry thresholds using
absolute and individualised methods.26,52 Absolute thresh-
olds are easy to use, and they enable practitioners to
compare physical characteristics between players in differ-
ent positions. Considering that external intensity is related
with several objective measures of training/competition
(e.g. running distances, ACC and DEC), their quantification
allows a better organisation of training plan prescription as
well as a better training volume.80

External intensity data from five studies were obtained
primarily by total distance,16,35,44,45,53 and secondarily by
distances covered at speeds higher than 19.4
km·h−1.16,35,44,45,53 These studies indicate a range value
of 2347–6581 m in total distance during the in-season
and ∼6646 m during the pre-season.

Nevertheless, total distance does not reflect the different
intensities that occur during training sessions. Thus, the use
of generic speed thresholds facilitates player monitoring.
However, it might not reflect the true energetic demands
of the athlete, potentially leading to the misinterpretation
of external demands.81 A possible solution to this
problem is to apply individualised thresholds to quantify
running distances.82 The individualisation of speed thresh-
olds can be expressed in relation to maximum aerobic speed
or maximum sprint speed.83 Practitioners can then use these
thresholds to determine individualised values, which reflect
both high- and very-high-intensity exercise modalities.
Meanwhile, there is little evidence to suggest that using
individual thresholds is better than using generic thresholds
when monitoring elite female soccer players.84 For
instance, none of the studies included in the present system-
atic review analysed individual speed thresholds for inten-
sity, which makes it mandatory to conduct more studies
with such individuality.

Thereafter, for some teams, that kind of task is almost
impossible to put into practice; thus, we recommend
using general speed thresholds, which are better than
nothing. In that sense, other measures, including distances
covered at speeds higher than 19.4 km·h−1, showed a
range interval of 9–543 m.16,44,45,53 However, only the
study of Doyle et al.16 presented such a high distance,

while the remaining studies presented maximum values of
30 m,35 333 m,44 27 m45 and 116–162 m.53

Considering playing positions, only external intensity
was addressed (see Table 6).53 In general, central defen-
ders covered the greatest total distance, central mid-
fielders covered the greatest distance at 15–20 km·h−1

and wide midfielders covered the greatest distance at
>20 km·h−1. Central midfielders and forwards displayed
the most DEC, and central defenders displayed the most
ACC.

Overall team values for ACC and DEC were inconsistent
because different thresholds were used in different
studies,16,44,45,53 making comparisons difficult concerning
the frequency or distance when performing these actions.
Despite methodological differences, the evidence indicates
that more ACC and DEC are performed at higher competi-
tion levels and needs to be considered when designing train-
ing plans.

The present systematic review presented only two
studies that considered a match-day minus approach,16,44

reinforcing the need for intensity quantification following
this approach in future studies. To clarify, match-day
minus 5 (MD-5) means five days before the next match,
MD-4 corresponds to four days before the next match,
and so on. For instance, Mara et al.44 presented energy
expenditure and total distance outcomes using this
approach while also using other GPS-derived measures.
They recorded the highest energy expenditures and greatest
total distances covered in the middle of the week. The same
authors observed the lowest exergy expenditures and total
distances covered in the first and last training sessions.44

Doyle et al.16 analysed several internal and external mea-
sures (see Table 4) and confirmed the pattern described in
the previous study.44 Despite only one study considered
energy expenditure,44 data from professional male soccer
players seems to support this findings considering lower
intensities in the day before and after the match while
higher intensities were found in the middle days of the
week.14

Match intensity
Internal match intensity was commonly quantified using
s-RPE and HR measures. Three studies used s-RPE,35,40,47

but data could be extracted from only two of these; the
values ranged between 240 ± 79 and 892.50 ± 359.35,40

These values differ significantly probably because the
lower values were obtained from a team from the third
Collegiate division, whereas the highest values were
obtained from a second Collegiate division team. It is
likely that the level of competition significantly affects
s-RPE. Thus, we speculate that teams from professional
first divisions would present even higher values recorded
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in these two previous studies. Consequently, we suggest that
future studies include s-RPE in match intensity analysis.

In the studies included in the present review, HR was the
primary measure in six studies.26,27,40,48,60,67 However, it
was measured using different metrics (intensity, average,
exertion) and it was sometimes considered in combination
with GPS measures. These differences make it difficult to
provide a range value. The HR measures used to quantify
internal match intensity were a load-HR/GPS-based
metric, different thresholds of HR%, HRaverage,
HRexertion and HR maximum (HRmax).26,27,39,40,48,60,67

HR average was the most often used, yielding a range inter-
val of 162–173 bpm. However, this interval and measure
did not correctly express intensity during the match,
instead expressing only the range variety during several
soccer actions. Therefore, we considered it worthwhile to
apply such ranges in training sessions.

In elite female soccer players, the average HR during
competitive matches ranged between 152 and 186 bpm,
the equivalent of ∼80% and 90% of HRmax.26,43,85

HRmax was also used, although only one study provided
a range interval of absolute values (181–194 bpm). In add-
ition, in a semi-elite female soccer tournament, Strauss
et al.60 reported that female players spent most of the
match in HR zones between 60 and 75 bpm and 75–85%
of HRmax. Bozzini et al.27 also showed that in
out-of-conference matches, players spent ∼34 min at 80–
89% of HRmax and ∼38 min at 90–100% of HRmax;
meanwhile, during in-conference matches, they spent ∼42
min at 80–89% of HRmax and ∼34 min 90–100% of
HRmax occurred. Future studies are needed to confirm
such data.

Small-sided games are the activities most often used
during soccer training sessions intended to mimic match
demands. Mara et al.75 demonstrated that small-sided
games in soccer elicited a higher HR response (> 85% of
HRmax) than medium and large-conditioned games.
These results are in line with those reported by other
studies26,43,60,85 and should be considered by practitioners
and coaches when attempting to manage the intensity of
training sessions.

Considering external match intensity, total distance was
the most commonly used measure. The range interval
obtained from professional soccer players (≥ 18 years)
was 5480–10581 m.26,27,30,32,35–38,40,45,46,49,51–57,59,61,65,67

Amateur teams presented a lower range interval of 3994–
8558 m.42,60,63 The match is the most demanding situation
in soccer. Although the total distance covered can serve as a
basic and auxiliary indicator of the demands of the match,
placing too much emphasis on this indicator can undervalue
other unique aspects of matches.12,26

Regardless of how much total distance female soccer
players cover, high-intensity activities need to be consid-
ered to gain a more insightful overview of match
demands. In elite female soccer, Krustrup et al.43

showed that these activities made up 5% of the total
match time.

In this sense, several other running speed thresholds
were used (commonly known as running, high-speed
running (HSR), very HSR, and sprint distances).
However, since different studies presented different inter-
vals for each threshold, we opted to present the specific
speed of distance covered.26–28,30–32,35–38,40–43,45,46,49–63,65

However, it has recently been suggested that employing
male-related speed velocity zones thresholds in female team
sports contexts could result in underestimations of external
intensity.86 Female-specific HSR velocity thresholds have
been recommended in soccer due to physiological gender
differences in physical fitness/capacity.63,87 Absolute
thresholds for high-speed running distance and very HSR
distance range between 16.0 and 19.0 km·h−1 and
between 20.2 and 22.5 km·h−1, respectively. Furthermore,
these thresholds have been recommended for elite female
soccer players.86,87 Indeed, research on elite female
soccer players advocated using > 19.8 km·h−1 for HSR dis-
tance and > 25.1 km·h−1 for very HSR or sprint distance as
generic thresholds.30 However, a recent study defined HSR
as > 15 km·h−1 without including any other running or
sprinting speeds.88

The number and average distance of sprints by profes-
sional players range between 20–35 and ∼14–15 m per
match, respectively, depending on the player’s pos-
ition.50,62 When acknowledging the physical demands of
matches beyond overall running, it is important to under-
stand the intense periods and actions that occur (i.e.
sprints, repeated sprints, ACC and DEC). This is because
these factors substantially influence the biomechanical
and cardiometabolic demands experienced by female
players.28,61 As mentioned before, these types of high-
intensity efforts are critical components for practitioners
and coaches to incorporate into their training strategies.
For these reasons, we recommend that they be quantified.

Considering the previous information, we attempted to
report the interval ranges for the most demanding actions
in matches between all studies that included professional
soccer female players. These ranges are as follows:

-distance≥∼14 km·h−1, 543–2520 m26,28,30,35–37,40,51,

52,54,65

-distance≥∼18 km·h−1, 96–1680 m28,30,32,35–38,40,45,46,

49–52,54,59,61

-distance ≥24 km·h−1, 1–20 to 460 m26,28,30,35,36,49,52,62

-numbers of ACC (>2 ms−2) and DEC (<−2 ms−2): 49–
240 and 21–85.40,45,54 Both measures were reported in
terms of distance covered, in only one study36 (see
Table 5).

The previous thresholds were defined to include more
studies from the systematic review, which means that all
data must be carefully interpreted. Thus, we suggest
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consulting all data in the tables to clarify the type of the
teams and the specific thresholds used by each study.

Some studies considered player load.32,35,55,56,61,65

Despite some differences in the literature, this external
intensity measure is generally related to the magnitude of
changes in acceleration along the three-movement axis.89

However, when analysing this measure, a problem related
to the equipment used emerges; consequently, a problem
emerges regarding the equations used to calculate player
intensity, which is crucial for its reproducibility.89

Considering this point, we found a range interval of 848–
1096 AU in female professional soccer players.32,61,65

The previous range intervals must be carefully inter-
preted because, even among professional soccer players,
there were several contextual factors that could have influ-
enced the results, such as the use of international and
domestic matches,26,37,49 friendly matches,45,65 different
thresholds52 and match results.32

Moreover, other contextual factors, such as warm or hot
environmental temperatures and the use of artificial turf,
can also change the match demands by decreasing high-
intensity running distances.61,90 However, such variables
were not addressed by the studies included in the present
systematic review. When implementing position-specific
training plans to accommodate overall match’s physical
demands, coaches should also consider the contextual
factors necessary for successful outcomes in female
players’ physical performance and match preparation.

Finally, match intensity was also analysed in some
studies by dividing matches into two halves. In these
studies, higher values of external26,28,38,49,51,60,63,65 and
internal measures26,51 were found in the first half than the
second half. This information is very useful for coaches
and their staff for a better preparation of their teams. For
instance, it allows some simulations in training session
with the specific intention of higher intensities in the first
45 min of training.

Match intensity by playing position
The position of a player influences the distance covered
during soccer matches. In the present systematic review,
some studies analysed playing positions regarding external
match intensity (see Table 6).26,28,30–32,38,40,46,50,51,53–57,59,
60,62,63 However, Table 6 presents several divisions for
playing positions, which makes it difficult to compare
studies and establish range intervals. Thus, a general trend
was found that midfielders typically cover the greatest
total distance (8243–10985 m for professional players), fol-
lowed by forwards (7483–10262 m for professional
players) and defenders (7522–10229 m for professional
players), whereas forwards and fullbacks (or wide
midfielders) generally performed more high-intensity
running thresholds and covered greater sprinting
distances.28,30,31,40,46,53,56,63

Additionally, when playing positions were divided into
defenders, midfielders and forwards, it was found that mid-
fielders covered greater total and higher-intensity distances
than other players.26,38,54 However, three studies reported
that forwards presented higher values of high-intensity
measures.57,62,63 Furthermore, if fullbacks were considered
in addition to defenders, midfielders and forwards, the
results showed that the most high-intensity actions were
performed by fullbacks.32,55,56,61

Regarding internal match intensity, only two studies
analysed playing positions.40,51 One study showed that
s-RPE and HR average were higher in central midfielders,
followed by flank players. The other study51 showed the
highest HR average value for wide midfielders, which is
in line with Mara et al.40 This study also presented the
highest HRmax values for forwards and wide midfielders,
whereas other HR measures were identical for all playing
positions.51

Considering external and internal match intensity quan-
tification, studies that analysed goalkeepers reported that
goalkeepers showed lower values than all other players
for all measures. This is understandable due to the specific
role of the position.40,51,59 Finally, it should be reinforced
that the previous information was consensual regardless
of the type of soccer team, age of players and competition
level (professional or amateur).

Study limitations, future directions and
practical applications
This study presents some limitations that should be acknowl-
edged and future directions that should be addressed. The
small number of studies investigating intensity indicates
that much more research is needed in female training and
match intensity quantification. Additionally, more studies
are needed considering player positions analysis in external
(only one study included53) and internal (no studies included)
training, as well as internal match (only two studies
included40,51) intensity. In the same line, more studies con-
sidering the match-day minus approach (or simply consider-
ing each day of the microcycle) should be considered in
future studies since only two studies16,44 were found in the
present systematic review.

Moreover, few studies analysed contextual variables
such as player status16 or match result,32 and none of the
included studies analysed match location or opponent
quality, which can affect the results. In addition, few
studies encompassed full seasons,27,30,31,35,37,45,52,57,58,61,67

thus compromising data collection and consequently all
generalisations.

Furthermore, the reviewed studies involved players of dif-
ferent competition levels from different countries with a wide
range interval for age (15–31 years), which constitutes sig-
nificant differences in context. This lack of uniformity in
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classifying running speed and acceleration thresholds limits
comparisons between studies, thereby making it difficult to
generalise their results. Finally, the fact that few studies ana-
lysed young soccer players or amateur teams using different
measures did not allow us to obtain reference values.

Although the results suggested that the menstrual cycle
phase does not significantly influence the training or
match physical performance of female soccer players,41

monitoring the menstrual cycle phases during training is
recommended in future studies.91

Despite the information presented in the previous para-
graphs, the present study constitutes a relevant tool for
the training and match intensity quantification of female
players (professional and amateur). This tool can be used
by coaches, their staff, and practitioners as a reference for
future studies. For instance, the range values presented in
this study can be replicated by other coaches, staffs or
researchers. Such information will allow a better training
intensity application for female soccer players.

Conclusions
This study provided range values for the main and most often
used measures of internal and external training and match
intensity (in absolute values) obtained from overall profes-
sional teams. Specifically, range intervals of s-RPE, RPE,
TRIMP, total distance and distance >19.4 km·h−1 were pro-
vided regarding training; range intervals of s-RPE, hear rate
average and maximum, total distance, distance ≥14 km·h−1,
≥18 km·h−1, number of ACC and DEC (>2 ms−2) and player
intensity were provided regarding matches. This work pro-
vides range values coaches, their staff and practitioners can
use to help female soccer players achieve desirable competi-
tive levels. Coaches can attempt to replicate such values or
even increase them, especially during training sessions.

Nonetheless, the intervals provided were retrieved from
specific scenarios; when analysed, the following contextual
variables must be taken into account: age, the skill level of
players, level of competition, as well as other contextual
factors, such as match results, match location, quality of
opponents, playing positions and player status. Future
research should consider attempting to better understand
the methodology used to quantify training and explore
how practical implications for real-training scenarios can
be applied based on the collected measures.

Finally, GPS-based thresholds of running distances and
accelerometry-based variables of intensity vary widely
between studies, making it difficult for all possible compar-
isons to be made. Thus, we could not suggest specific
thresholds for all variables.
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