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Abstract 

 

The objective was to analyze the physical performance in female soccer players. A 

systematic review was performed by searching MedLine (PubMed), SPORTDiscus, Web 

of Science, ScienceDirect, Scopus, Lilacs (BVS) and SciELO databases for observational 

studies performed on female soccer players under 18 years of age, who underwent 

neuromuscular and/or cardiorespiratory physical testing. Of the 934 studies found, 19 

were included. The sample size in the studies ranged from 11 to 499 players, with total 

of 1879 athletes, aged between 9 and 17 years. Neuromuscular tests were more used than 

cardiorespiratory ones. In conclusion, jumps, linear velocity and change of direction were 

more used in the context of soccer played by women to determine performance in young 

athletes. However, cardiorespiratory capacity tests were used to a lesser extent, with a 

predominance of the level 1 yo-yo intermittent recovery test (YYIR1). 
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Resumen 

El objetivo fue analizar el rendimiento físico en jugadoras de fútbol. Se realizó una 

revisión sistemática buscando en las bases de datos MedLine (PubMed), SPORTDiscus, 

Web of Science, ScienceDirect, Scopus, Lilacs (BVS) y SciELO. estudios 

observacionales realizados en jugadoras de fútbol menores de 18 años que se sometieron 

a neuromusculares y/o pruebas físicas cardiorrespiratorias., se incluyeron 19 estudios. El 

tamaño de la muestra en los estudios osciló entre 11 y 499 jugadores, con un total de 1879 

atletas, con edades entre 9 y 17 años. Las pruebas neuromusculares fueron más utilizadas 

que las cardiorrespiratorias. En conclusión, los saltos, la velocidad lineal y el cambio de 

dirección fueron más utilizados en el contexto del fútbol jugado por mujeres para 

determinar el rendimiento en deportistas jóvenes. Sin embargo, las pruebas de capacidad 

cardiorrespiratoria se utilizaron en menor medida, con predominio del test de 

recuperación intermitente yo-yo de nivel 1 (YYIR1). 

 

Palabras clave: mujer atleta, evaluación física, joven, desempeño atlético 

 

 

Introduction 

 Football practiced by women has gained many fans in recent years, with 

practitioners all over the world. It is estimated that around 13.4 million athletes are 

registered, representing a considerable increase, mainly among young people, in the last 

5 years. About 25% of these registered athletes are young female soccer players under 18 

years of age (FIFA, 2019). As a result of the increase in practitioners, there are also greater 

demands in training and higher levels of performance in competitions (Čović et al., 2016) 

Soccer is an intermittent sport, in which the athlete performs high-intensity 

activities interspersed with moments of low-intensity activities in different periods of the 

game (Bradley et al., 2010; Bangsbo et al., 2006; Krustrup et al., 2010). During matches, 



 

 

high-level female soccer players cover, on average, a total distance of 10 km. However, 

of this distance covered, about 10% are performed at high intensity, represented by 

activities at speeds above 16 km/h (Datson et al., 2014). 

High-intensity activities, such as sprints, jumps, and ball-driving speed, have 

increased during games (Bush et al., 2015; Junior et al., 2021). Sprint activities are 

determinant among the game patterns in elite players who perform more high-speed runs 

and cover greater distances during the game when compared to lower-level players 

(Gualtieri et al., 2023). Activities like these are decisive in games, such as offensive and 

defensive actions, ball disputes, and goal moments (Modric et al., 2019; Sasaki et al., 

2015), as they are actions that require great demand for muscle power, such as running, 

jumping, attacking, and changing direction. These factors can determine who wins a 

football match (Park et al., 2019). Furthermore, soccer players rely mainly on aerobic 

metabolism to sustain their work rate during a 90-minute match (Garcia-Tabar et al., 

2019). Such actions demand that the players demonstrate a high level of physical abilities, 

that is, speed, power, strength, and aerobic capacity, requiring that the athletes have good 

athletic development (Modric et al., 2020). 

The physical abilities of the players are decisive for success in a soccer match. 

However, this is a complex sport, in which several factors can affect competition success 

and final performance (Smith et al., 2018). Therefore, understanding the performance 

characteristics of female soccer players can help in the preparation of training planning. 

To assess these physical abilities, a wide variety of physical tests are used, which can be 

performed in the laboratory or in a field environment, which is more used by coaches and 

physical trainers (Emmonds et al., 2023). 

Some literature reviews were carried out with soccer players related to physical 

performance (Slimani & Nikolaidis, 2017; Altmann et al., 2019; Sarmento et al., 2018; 

Pardos-Mainer et al, 2021; Pardos-Mainer et al., 2020). Of these, only two reviews were 

specifically with the female audience (Pardos-Mainer et al, 2021b; Pardos-Mainer et al., 

2020). However, only one review specifically studied young athletes in the process of 

sports training (Pardos-Mainer et al., 2020). 

Furthermore, with the rise of women's football in recent years, resulting from the 

proposal of the Fédération Internationale de Football Association (FIFA), Confederación 

Sudamericana de Fútbol (CONMEBOL) and Confederação Brasileira de Futebol (CBF), 

to expand football played by women. which includes young athletes. Therefore, 

evaluating the physical capacity of athletes is necessary to identify performance deficits 



 

 

and seek to improve them. Therefore, this systematic review aimed to analyze the 

characteristics of physical performance in young female football players. 

 

Methods 

 

Delimitation 

The present study is a systematic review that followed the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA; Page et al., 2021) 

recommendations and registered in the International Prospective Register of Systematic 

Reviews (PROSPERO), under number CRD42022338800. 

 

Eligibility 

For the eligibility of studies, the acronym PICOS was adopted, in which they were 

included observational studies carried out with young female soccer players under the age 

of 18, who underwent physical tests of a neuromuscular and/or cardiorespiratory nature, 

were included. Review articles, articles published in congresses, master's dissertations, 

doctoral theses, and articles in the submission phase were excluded. 

 

Search Routine 

The search strategy was conducted with the keywords physical performance, 

physical fitness, athletic performance, female soccer, and female football, using Boolean 

operators “AND” between terms and “OR” between synonyms. The search phrase was 

structured as follows: ("physical performance"[Title/Abstract] OR "physical 

fitness"[Title/Abstract] OR "athletic performance"[Title/Abstract]) AND ("female 

soccer"[Title/Abstract] OR "female football"[Title/ Abstract]). Based on this search 

routine, searches were carried out in the following databases: MedLine (via PubMed), 

SPORTDiscus, Web of Science, ScienceDirect, Scopus, Lilacs (via VHL), and SciELO, 

in December 2022 without any search filter by time. 

After searches, all references were exported to an online EndNote library shared 

between three researchers who excluded duplicates. From there, two experienced 

researchers independently read the title and abstract to assess whether it would be 

included in reading the full text. In case of any divergence, a third researcher was 

consulted. In the next step, all articles included based on the inclusion criteria were read 

in full. 



 

 

 

Methodological Quality 

Methodological quality was assessed using the Critical Appraisal Skills Program 

(CASP) (CASP, 2018) tool, available at: http://www.casp-uk.net/casp-tools-checklists. 

The CASP tool contains 12 questions to be answered with “yes”, “no”, or “can't tell”. 

Between 10 and 12 “yes” answers were considered as high quality, seven to nine as 

moderate quality, and zero to six as low quality, as recommended by Smith et al. (2016). 

With the intention of having greater rigor in the evaluation, the tool was created to 

consider possible biases that may be contained in a scientific article in the context of the 

research. Thus, two researchers integrated with the subject of the study carried out the 

evaluation that could affect the quality of the articles. A third researcher was requested 

when there was divergence during the evaluation. 

 

Data extraction 

 To analyze the studies, the following data were extracted: authors, year of 

publication, country, number of participants, age, competitive level, period of the data 

collection season, and maturation. In addition to these, data related to physical tests, 

assessment instruments, familiarization, and results were analyzed. 

 

Results 

In total, 934 studies were found following the search methodology (PubMed = 76; 

SPORTDiscus = 72; Web of Science = 193; ScienceDirect = 81; Scopus = 254, VHL = 

240; SciELO = 18). After applying the eligibility criteria, 19 studies were included in this 

systematic review (Figure 1). 



 

 

 

Figure 1. PRISMA flowchart of the study selection procedure. 

 

Table 1 shows the descriptive characteristics of the studies included in this review. 

The studies were developed in 13 different countries, showing heterogeneity in the 

countries where research on the subject is carried out. The country with the most studies 

included was the United Kingdom, with 4 studies. When stratified by continent, Europe 

stood out with 12 studies. The year of publication of the studies ranged from 2011 to 

2021. Most studies (n = 14; 74%) were performed between 2018 and 2021. Of these, three 

were from 2021(Bishop et al., 2021; Pardos-Mainer et al., 2021b; Ramos et al., 2021), 

which can demonstrate an increase in searches with football played by women in recent 

years. The sample size in the studies ranged from 11 to 499 players aged between 9 and 

17 years with different competitive levels, in which 9 studies were divided into categories 

by age (Emmonds et al., 2020; Emmonds et al., 2018; Jeras et al., 2020; O’Brien-Smith 

et al., 2020; Pardos-Mainer et al., 2021a; Póvoas et al., 2016; Ramos et al., 2021; Romero-

Caballero et al., 2021; Vescovi et al., 2011) in the table 1. 

 

Table 1. Characteristics of the selected studies. 

Authors Year Country Sample (n) Age (years) 
Competitive 

level 

Period of 

the 

season 

Maturatio

n 



 

 

Adigüzel et 

al. 
2020 Turkey 11 15.9 ± 0.3 National and 

international 

NI No 

Bishop et al. 2021 UK 19 10 ± 1.1 Elite NI No 

Datson et al. 2020 UK 282 12.7–15.3 Elite NI Yes 

Emmonds et 

al. 
2018 UK U10: 30 

U12: 38 

U14: 43 

U16: 46 

U10: 9.25 ± 

0.58 

U12: 11.41 ± 

0.98 

U14:13.22 ± 

0.65 

U16: 15.05 ± 

0.64 

NI Start of 

season 

No 

Emmonds et 

al. 
2020 UK U10: 30 

U12: 38 

U14: 43 

U16: 46 

U10: 9.25 ± 

0.58 

U12: 11.41 ± 

0.98 

U14: 13.22 ± 

0.65 

U16: 15.05 ± 

0.64 

NI Start of 

season 

Yes 

Haag et al. 2016 Germany NBP: 8 

BP: 10 

NBP: 15.8 ± 

0.71 

BP: 15.9 ± 0.99 

1st, 2nd, 3rd 

national 

league 

division 

NI No 

Hammami et 

al. 
2020 Tunisia 24 16.5 ± 0.4 National  End of 

season 

Yes 

Höner et al. 2019 Germany 499 11.4 ± 0.3 NI NI No 

Jeras et al. 2020 Netherlan

ds 

U12: 20 

U15: 24 

U17: 16 

U12: 10.6 ± 0.6 

U15: 13.1± 0.8 

U17: 16.8 ± 1.3 

National and 

international 

Mid-

season 

No 

Jeremic et al. 2019 Serbia II: 2 

DD: 14 

ID: 11 

RR: 7 

XX: 5 

RX: 15 

14–18 National 

team 

Pre-

season 

No 

 Lyle et al. 2015 USA 14 16.1 ± 0.8 High school NI No 

Manson et al. 2014 New 

Zealand 

18 16–18 Elite End of 

season 

No  

Merino-

Muñoz et al. 

2021 Chile 17 16.4 ± 0.75 National Pre-

season 

No 

O’Brien-

Smith et al. 

2020 Australia FSAG: 21 

FSG: 36 

FIG: 20 

FSAG: 11.1 ± 

0.6  

FSG: 13.3 ± 0.8 

FIG: 16.2 ± 0.9 

National Start of 

season 

Yes 

Pardos-

Mainer et al. 

2021

a 

Spain U18: 18 

U16: 21 

U14: 15 

U18: 16.9 ± 0.5 

U16: 14.9 ± 0.5 

U14: 13.7 ± 0.6 

National NI No 

Póvoas et al. 2016 Portugal U12: 24 

U14: 20 

U16: 21 

U12: 9.7 ± 0.7 

U14: 12.5 ± 0.9 

U16: 14.8 ± 0.8 

Regional NI No  

Ramos et al. 2021 Brazil U15: 46 

U17: 49 

U15: 14.7 ± 0.5 

U17: 16.5 ± 0.5  

National  Start of 

season 

No 



 

 

Romero-

Caballero et 

al. 

2021 Spain U19: 17 U19: 15.43 ± 

1.32 

National, 

regional, and 

local 

2nd month 

of the 

season 

No 

Vescovi et al. 2011 USA U13: 78 

U16: 223 

U13: 12.6 ± 0.5 

U16: 15.3 ± 1.0 

National and 

regional 

Start of 

season 

No 

BP: back pain group; DD: homozygote power; FIG: female investment group; FSAG: female sampling 

group; FSG: female specialization group; ID: heterozygote; II: homozygote resistance; NBP: no back pain 

group; NI: not informed; RR: power gene; RX: mixed gene; UK: United Kingdom; USA: United States of 

America; XX: resistance gene; U: under. 

 

Table 2. presents data on the instruments used, familiarization with the tests, tests 

used, and results of each selected study. 

 

Table 2. Data extraction from the studies.  

Studies Instruments FAM Test: attempts Results 

Adigüzel et 

al. (2020) 

NI NI SEBT: 3 SG > VG in posterolateral and lateral (right leg) 

SG > VG in medial and posterior (left leg) 

Bishop et 

al. (2021) 

My Jump; 

Electronic 

timing gates  

Yes SLCMJ: 3 

SLH: 3 

SLHT: 3 

SLHC: 3 

S5, S10, S20m: 3 

Asymmetry (p<0.05) entre SLCMJ (right) > SLCMJ 

(left) (p>0.05). 

Greater asymmetries were associated with longer sprint 

reading times (p>0.05).  

SLCMJ asymmetry was associated with reduced 

vertical jump performance.  

Asymmetries in SLHT were associated with shorter 

horizontal jump distances (p>0.05). 

Datson et 

al. (2020) 

Contact 

platform; 

Electronic 

timing gates 

Yes CMJ: 3 

S20m: 3 

YYIR1: 1  

50 evaluated were selected for U17 and U20.  

YYIR1 was the best test to predict those selected for 

U17 and U20. 

Emmonds 

et al. (2018) 

Force 

platform; 

Electronic 

timing gates; 

OptoJump 

Yes IMTP: 2 

CMJ: 3 

505COD: 3 

S10 e S30m: 3 

YYIR1:1 

PF: U16 > U14 > U12 > U10  

CMJ: U16 > U14 > U12 > U10 

505COD: U16 > U14 > U12 > U10 

YYIR1: U16 > U14 > U12 

 

Emmonds 

et al. (2020) 

Force 

platform; 

Electronic 

timing gates; 

OptoJump 

Yes IMTP: 2 

CMJ: 3 

505COD: 3 

S10 e S30m: 3 

YYIR1: 1 

Higher maturational age categories performed better in 

PF, RFP, CMJ, 505COD 

 

Haag et al. 

(2016) 

Isokinetic 

dynamometer 

Yes YBT: 3 

MIMST: 2 

SOT: 1 

NBP > BP in SOT dynamic lateral flexion in plank 

position for the right and left 

Hammami 

at al. (2020)  

Electronic 

timing gates; 

OptoJump  

Yes CMJ, SJ: 3 

S5, S10, S30m: 3 

TT: 2 

 YYIRI1: 1 

CMJ, SJ, S5, S10, S30m < International standards data. 

TT and YIRI1 = International standards data. 

Höner et al. 

(2019) 

Electronic 

timing gates 

Yes S20m: 2 

ATW e ATB: 

2 

BCT: 2 

AT: 1 

For all NT > RA > NS tests, except for the AT test, 

where NT > RA = NS 



 

 

Jeras et al. 

(2020) 

Force 

platform; 

Linear 

transducer 

Yes CMJ: 2 

SJ: 2 

DJ: 2 

For the 3 groups height of CMJ > SJ > DJ 

U17 > U12 e U15 height CMJ, SJ, and DJ 

U17 > U15 > U12 PP from CMJ;  

U3 > U2 e U12 PP from SJ 

U17 < U15 < U12 CT and RSI from DJ 

Jeremic et 

al. (2019) 

Electronic 

timing gates 

Yes S5, S20m: 3 

Zig-zag: 3 

SJ: 3 

CMJc: 1 

YYIRI1: 1 

DD and ID > RR, XX, RX, and II on the S5m 

 

RR and RX > DD, ID, XX and II in CMJc  

Lyle et al. 

(2015) 

Force 

platform; 

isokinetic 

dynamometer

; Vertec 

Yes LED: 2 

MIMST: 2 

CMJ: 3 

CAT: 6 

Strong association between LED and unilateral and 

bilateral CAT (p<0.05) 

 

MSG > WSG in CMJ and one-sided CAT 

Manson et 

al. (2014) 

Isokinetic 

dynamometer

; motorized 

treadmill 

No MIMST: 2 

SKK: 1 

SLH: 3 

SLL: 3 

IFT: 1 

U17 < U20 and Adult group for CHE, CHF, EKF 

U17 < U20 and Adult group for RPTHE 

U17 < U20 and Adult group for CT, FT, SF, SL 

Adult group > U20 and U17 for SLH and SLL 

Adult group > U17 and U20 for VIFT and VO2max  

Merino-

Muñoz et 

al. (2021) 

Contact 

platform; 

Electronic 

timing gates 

No CMJ: 2 

S10, S30m: 2 

COD180º: 4 

Young group < Adult group in CMJ, COD180°, and 

CODD 

 

O’Brien-

Smith et al. 

(2020) 

Swift 

Performance; 

Smart Speed 

Timing Gate 

System  

No DM: 2 

CMJ: 2 

S5, S30m: 2 

TT: 2 

YYIRI1: 2 

FSG > FSAG and FIG for TT and YIRI1 

 

FIG > FSG and FSAG for CMJ, S5m and S30m 

Pardos-

Mainer et 

al. (2021a) 

OptoJump; 

Electronic 

timing gates 

Yes SLCMJ: 3 

SLHT: 3 

S10,20,30 e 

S40m: 3 

COD180º: 3 

U18 > U14 for SLCMJ and COD180º with left leg  

 

U16 > U14 for S40m and COD180º 

Póvoas et 

al. (2016) 

NI No YYIRI1: 1 

YYIE1: 1 

YYIE2: 1 

U12, U14 and U16 (all trained) > U12, U14, U16 (all 

untrained in soccer) for YYIR1, YYIE1, YYIE2 

Ramos et 

al. (2021) 

Contact 

platform; 

Electronic 

timing gates 

Yes CMJ, SJ: 3 

S20m: 3 

YYIRI1: 1 

U15 = U17 for CMJ, SJ, S20m, and YIRI1 

Romero-

Caballero et 

al. (2021) 

My Jump2 No CMJ: 3 

LEGER:1 

CMJ: 20.65 ± 5.05 cm 

Leger test: 4.76 ± 1.75  

MLEGER: 10.38 ± 0.87 km/h 

VO2max: 39.87 ± 5.01 LO2/min 

Vescovi et 

al. (2011) 

Electronic 

timing gates; 

Contact 

platform  

No CMJ: 3 

S9.1, S18.3, 

S27.4, S36.6m: 3 

IAT: 3 

PAT: 3 

U13 < U16 for CMJ, S9.1; S18.3; S27.4; S36.6; IAT 

and PAT 

AT: agility test; ATB: agility test with ball; ATW: agility test without ball; BCT: ball control test; BP: back 

pain group; CAT: cross-agility test; CHE: concentric hip extension; CHF: concentric hip flexion; CMJ: 

countermovement jump; CMJc: seven continuous jumps; 505COD: left/right, change of direction test; 

COD180º: modified version of the 505COD; CODD: deficit in the COD180º; CT: contact time; DD: 



 

 

homozygote power; DJ: drop jump; DM: decision-making; EKF: eccentric knee flexion; FAM: 

familiarization; FIG: female investment group; FSAG: female sampling group; FSG: female specialization 

group; FT: flight time; IAT: Illinois agility test; ID: heterozygote; IFT: intermittent fitness test; II: 

homozygote resistance; IMTP: isometric midthigh pull; LED: LED test; LEGER: incremental run test; 

MIMST: maximum isometric muscle strength test; MLEGER: maximum speed in Leger; MSG: men's 

football group; NBP: no back pain group; NI: not informed; NS: not selected; NT: youth national team; 

PAT: Pro-agility test; PF: peak force; PP: peak power; RA: regional association team; RFP: relative force 

peak; RPTHE: relative peak torque hip extension; RR: power gene; RSI: reactive strength index; RX: mixed 

gene; SEBT: Star Excursion Balance Test; SF: step frequency; SG: soccer group; SJ: squat jump; SKK: 

sprint kinetics and kinematics; SL: step length; SLCMJ: single leg countermovement jump; SLH: single 

leg horizontal jump; SLHC: single leg triple hop test crusader; SLHT: single leg triple hop test; SLL: single 

leg lateral jump; S5m: speed 5 meters; S10m: speed 10 meters; S20m: speed 20 meters; S30m: speed 30 

meters; S40m: speed 40 meters; S9,1m: speed 9,1 meters; S18,3m: speed 18,3 meters; S27,4m: speed 27,4 

meters; S36,6m: speed 36,6 meters; SOT: Swiss Olympic Test; TT: T-test change of direction; Vertec: heel 

height measuring device; VIFT: Velocity in the intermittent fitness test; VG: volleyball group; VO2max: 

maximum oxygen uptake; U: under; XX: resistance gene; YBT: Y Balance Test; YYIE1: Yo-Yo 

intermittent endurance level 1; YYIE2: Yo-Yo intermittent endurance level 2; YYIR1: Yo-Yo intermittent 

recovery test level 1; WSG: women's soccer group; Zig-zag: Zig-zag agility test. 

 

Table 3 shows the result of the methodological quality analysis carried out with 

the CASP tool. All studies showed high methodological quality, as scores were equal to 

or greater than 11. 

 

Table 3. Methodological quality of the selected studies (CASP). 

Study 1 2 3 4 5a 5b 6a 
6

b 
7 8 9 10 11 12 Score 

Adigüzel et al. (2020) S S S S S S S S S NI S S S S 11 

Bishop et al. (2021) S S S S S S S S S S S S S S 12 

Datson et al. (2020) S S S S S S S S S S S S S S 12 

Emmonds et al. (2018) S S S S S S S S S N S S S S 11 

Emmonds et al. (2020) S S S S S S S S S S S S S S 12 

Haag et al. (2016) S S S S S S S S S N S S S S 11 

Hammami et al. (2020) S S S S S S S S S N S S S S 11 

Höner et al. (2019) S S S S S S S S S S S S S S 12 

Jeras et al. (2020) S S S S S S S S S N S S S S 11 

Jeremic et al. (2019) S S S S S S S S S N S S S S 11 

Lyle et al. (2015) S S S S S S S S S N S S S S 11 

Manson et al. (2014) S S S S S S S S S S S S S S 12 

Merino-Muñoz et al. (2021) S S S S S S S S S S S S S S 12 

O'Brien-Smith et al. (2020) S S S S S S S S S N S S S S 11 

Pardos-Mainer et al. (2021a) S S S S S S S S S S S S S S 12 

Póvoas et al. (2016) S S S S S S S S S S S S S S 12 



 

 

Ramos et al. (2021) S S S S S S S S S N S S S S 11 

Romero-Caballero et al. (2021) S S S S S S S S S N S S S S 11 

Vescovi et al. (2011) S S S S S S S S S S S S S S 12 

1 = The study addressed a clearly focused question; 2 = The cohort was recruited in an acceptable manner; 

3 = Exposure was accurately measured to minimize bias; 4 = The result was accurately measured to 

minimize bias; 5a = Authors identified all important information, confounders; 5b = They took confounders 

into account in the design and/or analysis; 6a= Follow-up of subjects was complete enough; 6b = Follow-

up of subjects was sufficient; 7 = What are the results of this study; 8 = How accurate are the results; 9 = 

You believe in the results; 10 = Results can be applied to the local population; 11 = The results of this study 

are adequate with other evidence (discussion); 12 = What are the implications of this study for practice. S 

= yes; N = no; NI = not informed. 

 

Discussion and Implication 

 This review aimed to analyze the characteristics of physical performance in young 

female soccer players. Of the 19 included studies, 9 (64%) aimed to compare performance 

on physical fitness tests in different categories. In 7 of these studies, better performance 

was demonstrated in older age categories, regardless of the assessed physical capacity 

(Emmonds et al., 2020; Emmonds et al., 2018; Jeras et al.,2020; O'Brien-Smith et al., 

2020; Pardos-Mainer et al., 2021a; Romero-Caballero et al., 2021; Vescovi et al., 2011). 

However, only the study by Emmonds et al. (2020). divided the categories by 

maturational age. O'Brien-Smith et al. (2020) evaluated the maturational age, but the 

division of age groups by chronological age was consistent with the maturational age of 

the groups. 

Four studies (Manson et al., 2014; Merino-Muñoz et al., 2021; Ramos et al., 2021; 

Romero-Caballero et al., 2021) compared the performance of young athletes with adults. 

The studies by Manson et al. (2014), Merino-Muñoz et al. (2021), and Ramos et al. (2021) 

obtained statistically superior results in adult athletes compared to young athletes in 

different types of tests. However, Romero-Caballero et al. (2021) did not observe 

performance differences between adult and young athletes. The authors reported that 

these results may have occurred due to the competitive level of the athletes, who were 

regional and local (Romero-Caballero et al., 2021). 

The studies by Romero-Caballero et al. (2021), O'Brien-Smith et al. (2020), and 

Lyle et al. (2015) also compared performance between boys and girls. In the study by 

Romero-Caballero et al. (2021), male athletes from the U16 and U19 categories obtained 

better results than the female U19 category in the countermovement jump (CMJ) and 

maximum oxygen uptake (VO2max). In turn, in the study by O'Brien-Smith et al. (2020), 



 

 

girls performed better in the sampling categories (9–11 years old) than boys for the yo-

yo intermittent recovery test level 1 (YYIR1). However, in the specialization (12–14 

years old) and investment (15–17 years old) phases, boys achieved better results in the 

speed, jump, and YYIR1 tests. Lyle et al. (2015) identified greater performance for boys 

in agility tests when compared to girls. 

Two studies (Datson et al., 2020; Höner et al., 2019) aimed to identify the physical 

fitness test as a predictor of talent selection. In the study by Datson et al. (2020), the 

YYIR1 was the main test to determine the probability of international success in young 

female soccer players and Höner et al. (2019) observed that the athletes designated for the 

U17 selection presented better performances in speed and agility in comparison with 

athletes from the regional association, who, in turn, obtained better performances than the 

non-selected ones. 

Three (Bishop et al., 2021; Lyle et al., 2015; Pardos-Mainer et al., 2021a) of the 

selected studies were dedicated to investigating the relationships between physical 

performance tests. Bishop et al. (2021) analyzed the correlation between the asymmetry 

in the performance of the vertical and horizontal jump with the linear sprint, in which the 

result shows a correlation between greater asymmetries and lower performance in the 

sprint. Additionally, it was found that greater asymmetries correlated with lower 

performances in CMJ and horizontal jump (Bishop et al., 2021). The study by Lyle et al. 

(2015) identified a strong negative correlation between the unilateral and bilateral agility 

test and the unilateral lower limb strength test. Pardos-Mainer et al. (2021a) investigated 

the relationship between asymmetry in jumps and the change of direction test and 

observed that there was no correlation between these variables. 

Four studies (Adigüzel et al., 2020; Haag et al., 2016; Jeremic et al., 2019; Póvoas 

et al., 2016) compared different groups of athletes. Haag et al. (2016) compared athletes 

with and without low back pain in an isometric and dynamic strength test and balance 

test, noting differences only in the dynamic strength test of lateral trunk flexion. Jeremic 

et al. (2019) divided the athletes into groups of genes. One group with a predominance of 

strength and power and the other group with resistance predominance. The strength and 

power predominance group performed better in the vertical jump and the initial 5m sprint. 

However, the study by Adigüzel et al. (2020) compared the performance of soccer and 

volleyball players in the Star Excursion Balance Test (SEBT), resulting in smaller ranges 

for female soccer players. Póvoas et al. (2016) analyzed the performance of female soccer 



 

 

players and non-athletes of different age groups in three variations of the yoyo test. In all 

age groups, girls trained in soccer performed better. 

The players' performance was analyzed in different types of physical tests, with a 

greater variety related to neuromuscular performance. To assess power, the vertical jump 

was used in 15 studies. Of these studies, CMJ was performed in 11 (Datson et al., 2020; 

Emmonds et al., 2018; Emmonds et al., 2020; Hammami et al., 2020; Jeras et al., 2020; 

Lyle et al., 2015; Merino-Muñoz et al., 2021; O'Brien-Smith et al., 2020; Ramos et al., 

2021; Romero-Caballero et al., 2021; Vescovi et al., 2011), in which 5 studies 

demonstrated better performance in older age categories (Emmonds et al., 2018; Jeras et 

al., 2020; O'Brien-Smith et al., 2020; Romero-Caballero et al., 2021; Vescovi et al., 

2011). Only in the study by Ramos et al. (2021) no difference was observed in CMJ 

performance between categories U15 and U17. Unilateral vertical jump was performed 

in 2 studies (Bishop et al., 2021; Pardos-Mainer et al., 2021a). Both studies presented 

similar data of asymmetry between limbs 12.5% and 11.6%, respectively. The jump squat 

was performed in 2 studies (Jeras et al., 2020; Ramos et al., 2021). In both studies, the 

average performance values of the jump squat were lower than the CMJ. Three studies 

(Bishop et al., 2021; Manson et al., 2014; Pardos-Mainer et al., 2021a) used horizontal 

jumps in their analyses. However, all performed them unilaterally. The bilateral 

horizontal jump test was performed only by Bishop et al. (2021). 

Another widely used test was the linear sprint to assess the speed of athletes. 

Among the studies included in the review, 12 of them used this test with different 

distances analyzed: S5m(Bishop et al., 2021; Hammami et al., 2020; Jeremic et al., 2019), 

S10m(Bishop et al., 2021; Emmonds et al., 2018; Emmonds et al., 2020; Hammami et al., 

2020; Merino-Muñoz et al., 2021; Pardos-Mainer et al., 2021a), S20m (Bishop et al., 

2021; Datson et al., 2020; Höner et al., 2019; Jeremic et al., 2019; Pardos-Mainer et al., 

2021a; Ramos et al., 2021), S30m (Emmonds et al., 2018; Emmonds et al., 2020; 

Hammami et al., 2020; Merino-Muñoz et al., 2021; O'Brien-Smith et al., 2020; Pardos-

Mainer et al., 2021a), S40m (Pardos-Mainer et al., 2021a), and Vescovi et al. (2011) 

analyzed the distance in yards. 

To assess the ability to change direction, different tests were performed in nine 

studies (Emmonds et al., 2018; Emmonds et al., 2020; Hammami et al., 2020; Jeremic et 

al., 2019; Lyle et al., 2015; Merino-Muñoz et al., 2021; O'Brien-Smith et al., 2020; 

Pardos-Mainer et al., 2021a; Vescovi et al., 2011). 505 COD was performed in 2 

investigations (Emmonds et al., 2018; Emmonds et al., 2020), while two other studies 



 

 

performed the 180º COD (Merino-Muñoz et al., 2021; Pardos-Mainer et al., 2021a), 

which is a modified version of the 505 COD test. Two other studies used the T-test to 

assess agility (Hammami et al., 2020; O'Brien-Smith et al., 2020). Jeremic et al. (2019) 

performed the zig-zag agility test, Lyle et al. (2015) used the crossed agility test, and 

Vescovi et al. (2011) took two different agility tests: Illinois and pro agility. 

To assess strength, the maximum voluntary isometric contraction was used in 5 

studies (Emmonds et al., 2018; Emmonds et al., 2020; Haag et al., 2016; Lyle et al., 2015; 

Manson et al., 2014), evaluating it in different ways focusing on lower limb strength. 

However, Haag et al. (2016) evaluated trunk extension and lateral flexion strength. Two 

studies evaluated the dynamic balance of athletes, using SEBT by Adigüzel et al. (2020) 

and its shorter version, the YBT, was used by Haag et al. (2016) 

Cardiorespiratory tests were used in 10 studies, the yoyo being the most 

predominant. test, which was performed in 8 of these studies (Datson et al., 2020; 

Emmonds et al., 2018; Emmonds et al., 2020; Hammami et al., 2020; Jeremic et al., 2019; 

O'Brien-Smith et al., 2020; Póvoas et al., 2016; Ramos et al., 2021). YYIR1 was used in 

all of them. Only Póvoas et al. (2016) used YYIE1 and YYIE2, in addition to YYIR1, 

which differs in the interval time, being shorter between round trip cycles. Manson et al. 

(2014) performed another type of cardiorespiratory fitness test: the intermittent fitness 

test (IFT) 30;15, which consists of walking, in 30 seconds, 40 meters with a passive 

interval of 15 seconds with an increase in speed at each 40-meter cycle. Furthermore, 

Romero-Caballero et al. (2021) used the incremental run test (LEGER), which also 

consists of incremental running over a 20-meter course going back and forth with 

increments of speed throughout the test. 

 A wide variety of age groups, including girls between 9 and 17 years old, found 

in the included studies can be considered as one of the limitations of the present review. 

In addition, only cross-sectional studies were analyzed. Thus, it was not possible to infer 

which training methods interfere with the performance of the analyzed tests. In cross-

sectional studies, only four were designed to investigate relationships between tests. This 

limit determining the performance relationship between them, which could provide 

relevant information to coaches as to which test may interfere with the performance of 

another. In practical terms, this relationship can reduce the number of tests to be used in 

the training context, since these interactions can be positively associated. Other limiting 

factors were the maturational state, the menstrual cycle, the season period, and the playing 



 

 

position of the participants, which were not always informed. Only Emmonds et al. (2020) 

related the maturational level with test performance. 

 

Conclusion 

Most of the analyzed studies were published in the last four years, but with a 

concentration on the European continent. Neuromuscular tests, especially jump, linear 

velocity, and change of direction, are more used in the context of soccer practiced by 

women to determine performance in young athletes, being sensitive in detecting the 

difference in performance in different age categories. However, tests of cardiorespiratory 

fitness are used to a lesser extent, with mastery of the YYIR1 and its performance being 

considered the main test to determine the likelihood of new talent. Nevertheless, no study 

has investigated the relationship between neuromuscular and cardiorespiratory tests, 

highlighting the need for further research to investigate these relationships. 
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