
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/391697468

Exploring the Use of 5 Different Yo‐Yo Tests in Evaluating V�O2max$$

\dot{\mathrm{V}}{\mathrm{O}}_{2\max } $$ and Fitness Profile in Team

Sports: A Systematic Review and Meta‐Analy...

Article  in  Scandinavian Journal of Medicine and Science in Sports · May 2025

DOI: 10.1111/sms.70054

CITATIONS

0
READS

284

8 authors, including:

Zhiyuan Tan

University of Belgrade

3 PUBLICATIONS   0 CITATIONS   

SEE PROFILE

Carlo Castagna

University of Urbino

272 PUBLICATIONS   25,162 CITATIONS   

SEE PROFILE

Peter Krustrup

University of Southern Denmark

539 PUBLICATIONS   38,411 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Zhiyuan Tan on 14 May 2025.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/391697468_Exploring_the_Use_of_5_Different_Yo-Yo_Tests_in_Evaluating_VO2max_dotmathrmVmathrmO_2max_and_Fitness_Profile_in_Team_Sports_A_Systematic_Review_and_Meta-Analysis?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/391697468_Exploring_the_Use_of_5_Different_Yo-Yo_Tests_in_Evaluating_VO2max_dotmathrmVmathrmO_2max_and_Fitness_Profile_in_Team_Sports_A_Systematic_Review_and_Meta-Analysis?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zhiyuan-Tan-4?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zhiyuan-Tan-4?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Belgrade?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zhiyuan-Tan-4?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carlo-Castagna-2?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carlo-Castagna-2?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Urbino?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carlo-Castagna-2?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Peter-Krustrup?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Peter-Krustrup?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Southern_Denmark?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Peter-Krustrup?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zhiyuan-Tan-4?enrichId=rgreq-e3c1e290d4688ea6dcb76ffc3ab7ba6c-XXX&enrichSource=Y292ZXJQYWdlOzM5MTY5NzQ2ODtBUzoxMTQzMTI4MTQzODY1NDkwN0AxNzQ3MjIzMTg2MDM2&el=1_x_10&_esc=publicationCoverPdf


1 of 13Scandinavian Journal of Medicine & Science in Sports, 2025; 35:e70054
https://doi.org/10.1111/sms.70054

Scandinavian Journal of Medicine & Science in Sports

REVIEW

Exploring the Use of 5 Different Yo-Yo Tests in Evaluating 
V̇O2max and Fitness Profile in Team Sports: A Systematic 
Review and Meta-Analysis
Zhiyuan Tan1   |  Carlo Castagna2,3,4   |  Peter Krustrup4,5,6   |  Del P. Wong7  |  Susana Póvoas4,8  |  Daniel Boullosa9,10,11   |  
Kai Xu12  |  Ivan Cuk1,13

1Faculty of Sport and Physical Education, University of Belgrade, Belgrade, Serbia  |  2Department of Education and Sport Sciences, Pegaso Telematic 
University, Naples, Italy  |  3Football Training and Biomechanics Laboratory, Technical Dept FIGC, Coverciano, Italy  |  4Department of Sports Science and 
Clinical Biomechanics, SDU Sport and Health Sciences Cluster (SHSC), University of Southern Denmark, Odense, Denmark  |  5Danish Institute for Advanced 
Study (DIAS), University of Southern Denmark, Odense, Denmark  |  6Sport and Health Sciences, University of Exeter, Exeter, UK  |  7College of Education, 
Psychology and Social Work, Flinders University, Adelaide, Australia  |  8Research Center in Sports Sciences, Health Sciences and Human Development, 
CIDESD, University of Maia, Maia, Portugal  |  9Faculty of Physical Activity and Sports Sciences, Universidad de León, León, Spain  |  10Integrated Institute 
of Health, Federal University of Mato Grosso Do Sul, Campo Grande, Brazil  |  11College of Healthcare Sciences, James Cook University, Townsville, 
Australia  |  12School of Athletic Performance, Shanghai University of Sport, Shanghai, China  |  13InterSynergy Research Center, Belgrade, Serbia

Correspondence: Carlo Castagna (castagnac@libero.it)

Received: 6 January 2025  |  Revised: 6 March 2025  |  Accepted: 1 April 2025

Funding: The authors received no specific funding for this work.

Keywords: aerobic capacity | athletes | correlation | endurance assessment | performance

ABSTRACT
This review aims to examine the relationship between five different Yo-Yo tests and V̇O2max as well as performance in various 
fitness tests, to provide practical guidance for fitness assessment. Thirty-three studies (n = 1362) were analyzed to qualitatively 
score correlation magnitude (r-values) between five different Yo-Yo tests with V̇O2max. The association between Yo-Yo tests and 
physical fitness tests were examined including 36 studies (n = 1262 participants). Large correlations were found between V̇O2max 
and Yo-Yo Intermittent Endurance level 1 (r = 0.67), and level 2 (r = 0.67), Yo-Yo Intermittent Recovery level 1 (r = 0.65), and level 
2 (r = 0.55). Yo-Yo tests showed moderate correlations with the jump tests (r = 0.40). Large associations were reported between 
Yo-Yo tests performance and treadmill endurance test (r = 0.59) and the field-based endurance tests (r = 0.66), respectively. These 
findings confirm Yo-Yo tests as reliable and valid tests for estimating V̇O2max and endurance performance in team sports, sup-
porting their integration in structured testing batteries. Coaches should supplement Yo-Yo tests with specific strength and sprint 
assessments for a comprehensive fitness evaluation of the team sport athletes.

1   |   Introduction

Team sports are characterised by short, intermittent activities 
such as high-speed running and sprinting, interspersed with 
periods of low-intensity exercise [1, 2]. Team sports athletes 
are required to repeatedly perform skillful actions at maxi-
mal or near-maximal effort, interspersed with brief recovery 

intervals [3, 4]. The physical demands are complex, requir-
ing athletes to have highly developed speed, agility, strength, 
power and endurance [5]. To support athletes in achieving 
peak physical fitness, various tests have been developed to 
objectively assess players' capabilities, optimize training pro-
grams, and provide valuable feedback to both athletes and 
technical staff [6–8].
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It is well established that assessing physical capacity of team 
sports athletes should include composite test batteries that 
target several factors in a short time [9, 10]. Indeed, labora-
tory testing combined with field-based testing are widely used 
physical fitness assessment. Field-based tests include jumping 
assessments, such as countermovement jumps (CMJ), to mea-
sure lower limb muscle power [11]. And sprinting tests, like 
10-m and 30-m sprints, to determine maximal sprint speed 
[12]. Agility tests, including the Agility T-test and Illinois 
Agility Run, to evaluate change-of-direction ability in pre-
planned movements [13, 14]. In laboratory conditions, pro-
gressive protocols on treadmill or bicycle ergometer are used 
to assess maximal oxygen uptake (V̇O2max), for evaluating 
maximal aerobic power, while force platforms are employed 
to analyze detailed jump mechanics and muscle power with 
high precision [15].

Laboratory testing of V̇O2max is widely regarded as the gold 
standard for evaluating aerobic capacity due to its high reli-
ability. However, it has limitations, including the need for 
requiring specialized equipment and personnel, and being 
time-consuming when testing groups of athletes in team 
sports [16]. These constraints have driven the development of 
reliable and valid field-based alternatives. Over the past two 
decades, Yo-Yo tests has gained significant recognition in both 
research and practical applications for team sports [17–20]. 
The Yo-Yo tests are widely used for estimating V̇O2max due to 
their simplicity, low cost (requiring only cones and speakers), 
and ease of implementation [17]. They have demonstrated high 
validity for assessing the ability of team sports athletes to per-
form high-intensity, repeated efforts [17, 20–23] and correlate 
very-largely with match performance in football and other 
team sports [4, 17, 24].

The Yo-Yo tests are maximal aerobic endurance fitness tests 
that involve running between markers placed 20 m apart at in-
creasing speeds until exhaustion [17] (see Figure 1). The Yo-Yo 
tests are mainly divided into three versions (i.e., endurance, 
YYET, intermittent endurance, YYIE, and intermittent recov-
ery, YYIR) each with two different levels of performance capac-
ity (e.g., YYET1, YYET2, YYIE1, YYIE2, YYIR1, and YYIR2). 
The main differences between these different versions relate to 
different starting speeds (i.e., 8–13 km/h), and recovery times 
between the 2 × 20 m shuttle runs (i.e., 0–10 s). Moreover, two 
modified Yo-Yo tests have been developed for assistant foot-
ball referees and futsal referees (Yo-Yo Sideways-Forwards IE2 
tests) [25, 26] and for children (YYIR1 children's test) [27, 28]. 
However, the two modified Yo-Yo tests were not included in this 

analysis due to the lack of existing studies concerned on the cor-
relation between two modified Yo-Yo tests and V̇O2max as well 
as fitness profile.

Although the Yo-Yo tests are widely used to determine the aer-
obic performance of team sport athletes, there have been some 
disputes about its association with V̇O2max. There still exists 
a lack of evidence to sustain a cohesive link between perfor-
mance in the Yo-Yo tests and V̇O2max, which may be related to 
its intermittent design. For example, Krustrup et al. [24] found 
a large correlation of (r = 0.56) between YYIR1 test and V̇O2max 
in female elite football players. Conversely, Michailidis et  al. 
[29] found no significant correlation between the YYIR1 test 
and V̇O2max. Chuman et  al. [30] found a small relationship of 
(r = 0.17) between the YYIR2 test and V̇O2max in young male 
football players. In contrast, Thomas et  al. [31] found a very 
large correlation (r = 0.87) between the YYIR1 test and V̇O2max 
in team sport athletes. In addition, there have been conflicting 
results concerning the relationship between the Yo-Yo tests and 
other physical fitness components. For example, Michalsik et al. 
[32] found a large negative relationship (r = −0.557) between 
the YYIR1 test and sprinting performance in male team hand-
ball players. However, Medeiros et al. [33] found no significant 
correlation between the YYIR1 test and sprinting performance 
in male young football players. In addition, Castagna et al. [18] 
found a large positive relationship (r = 0.50) between the YYIR1 
test and jump performance in male football players. In contrast, 
Medeiros et  al. [33] reported no correlation between the two 
tests in similar populations.

In the process of evaluating the physical capabilities, it is par-
amount to consider the relationship between different physical 
fitness tests to assess test interchangeability to avoid informa-
tion redundancy. Furthermore, implementing a comprehen-
sive testing battery at numerous stages during a training year 
is often problematic due to scheduled matches, athletes' fatigue 
and time requirements. A clearer synthesis of the conflicting 
findings regarding the Yo-Yo test's relationship with V̇O2max 
and other physical fitness measures would enhance its rationale 
for use. This improved understanding could provide more accu-
rate insights into players' physical capacities, enabling them to 
allocate more time to effective training and optimizing testing 
procedures.

 This systematic review and meta-analysis aimed to synthetise 
evidence on the relationship between V̇O2max, physical fit-
ness components and five different Yo-Yo tests in team sport 
players. The second aim of this study was to provide practical 

FIGURE 1    |    The Yo-Yo testing diagram.
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guidance to efficient physical fitness assessments for coaches 
and practitioners.

2   |   Methods

2.1   |   Design

This systematic review and meta-analysis was conducted fol-
lowing the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines [34]. This review title 
has been registered in the Open Science Framework (osf.​io/​
m29h7​), while the protocol registration was done after study re-
trieval and before data analysis.

2.2   |   Eligibility Criteria

We conducted a comprehensive review of the relationship be-
tween five different Yo-Yo tests, V̇O2max and physical fitness 
components in team sports, analyzing studies that examine 
their correlations. Studies were included in this systematic 
review if they (i) were published in peer-reviewed academic 
journals; (ii) were published in English; (iii) were available in 
full-text; (iv) described the Yo-Yo tests results; (v) described 
the V̇O2max and physical fitness tests results; (vi) described the 
correlation between physical fitness tests, V̇O2max and Yo-Yo 
tests; and (vii) the subjects of study were team sport athletes 
with no injury. Studies on both sexes were included. In ad-
dition, meta-analysis, review, abstract only, and commentary 
articles were excluded, and the search was not limited to a spe-
cific year.

2.3   |   Information Sources

Four electronic databases (e.g., PubMed, SPORTDiscus, Scopus, 
and Web of Science) were electronically searched across all publi-
cation years (i.e., from inception) up to and including September 
12, 2024. In addition to the structured database search, refer-
ence lists from relevant systematic reviews were examined to 
identify additional eligible articles.

2.4   |   Search Strategy

The search strategy combined terms related to team sports, Yo-Yo 
tests and fitness tests [35]. “Rugby” OR “Soccer” OR “Football” 
OR “Hurling” OR “Hockey” OR “Lacrosse” OR “Handball” 
OR “Team Sports” AND “YoYo” OR “Yo-Yo Test” OR “Yo Yo” 
were searched for examine the correlation between the Yo-Yo 
tests and V̇O2max in team sports. “Endurance” OR “Change of 
Direction” OR “Sprint” OR “Strength” OR “Power” OR “Jump” 
OR “Performance” OR “Agility” OR “Repeated Sprint Ability” 
OR “Shuttle Run” OR “Speed” OR “Intermittent Fitness Test” 
AND “Rugby” OR “Soccer” OR “Football” OR “Hurling” OR 
“Australian rules” OR “Camogie” OR “Hockey” OR “Lacrosse” 
OR “Handball” OR “Team Sports” OR “Ice Hockey” OR 
“Volleyball” OR “Basketball” AND “YoYo” OR “Yo-Yo Test” 
OR “Yo Yo” were searched to examine the relationship between 
the Yo-Yo tests and physical fitness tests in team sports. These 

keywords were truncated using the quotation marks. Search 
strategies were modified to meet the specific requirements of 
each database.

2.5   |   Selection Process

Two authors (Z.T. and K.X.) independently screened the titles, 
abstracts, and full text of these selected studies. Reference lists 
were also examined from the selected articles to identify any 
additional relevant studies. The screening process removed 
articles at each stage according to the inclusion and exclusion 
criteria, including duplicates, assessing the title, screening the 
abstract, and reviewing the full text. A third author (I.C.) adju-
dicated non-resolvable disagreements.

2.6   |   Data Extraction

The database search results were imported into the bib-
liographic management software (Endnote X9, Clarivate INC, 
Philadelphia, PA 19130, USA), and duplicate copies were re-
moved. Then, a rapid assessment was performed to analyze 
and discard articles based on title and abstract. Subsequently, 
articles that could be included were read as a whole to deter-
mine whether they were suitable for inclusion in this review. 
The selection process applied to the articles screened was based 
on the type of sport, language, result indicators, and correlation 
r-value.

Two authors (Z.T. and K.X.) independently conducted data ex-
traction from the included articles. The studies included in this 
review focused on the relationship between V̇O2max value, phys-
ical fitness tests results (e.g., sprint test, jump test, agility test, 
strength test, field-based endurance test, repeated sprint ability 
(RSA), treadmill endurance test, body anthropometry evalua-
tions) and the Yo-Yo tests performance. Furthermore, the fol-
lowing relevant aspects were included to analyze these studies: 
author, year of publication, the type of sport, Yo-Yo tests result, 
V̇O2max value, physical fitness tests result, participant charac-
teristics (e.g., number, gender, age, height, weight, and training 
levels), r-value, main assessment methods and main findings. 
Where missing data could not be determined, the authors of re-
spective studies were contacted via email to request individual 
and/or aggregate data.

2.7   |   Data Analysis

We considered the following versions of the Yo-Yo tests: YYET1, 
YYET2, YYIE1, YYIE2, YYIR1, and YYIR2. Due to the lim-
ited number of studies on YYET1 and YYET2, these were com-
bined into a single category, YYET. Physical fitness tests were 
categorized into sprint, jump, agility, strength, field-based en-
durance, RSA, treadmill endurance, body anthropometry, and 
team sports-specific tests. Additionally, meta-regression was 
performed to examine the relationship between V̇O2max, phys-
ical fitness tests performance and the Yo-Yo tests in the team 
sports. In addition, we performed subgroup analyses for the 
training level of the subjects. Specifically, training levels were 
classified into three categories: (i) recreationally active (RA), 

https://osf.io/m29h7/
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as individuals not engaged in regular sport practice or compe-
tition; (ii) trained (TR), as individuals practicing and competing 
at an amateur club, university, or college, or otherwise not ex-
plicitly identified as elite or professional, and (iii) highly trained 
(HL), as those practicing and competing professionally or semi-
professionally [36].

2.8   |   Risk of Bias Assessment

Two authors (Z.T. and K.X.) independently assessed the meth-
odological quality of each study with a third author (I.C.) to 
resolve discrepancies. The Agency for Healthcare Research 
and Quality (AHRQ) was used to determine the level of bias 
in all included cross-sectional studies [37]. This checklist has 
been shown to correlate highly with quality assessment scores 
[38]. AHRQ recommends using high, medium, and low-risk 
classification methods to assess the overall risk of bias in indi-
vidual studies [39]. A scoring system was applied where yes = 1, 
no = 0, and unclear to determine = 0. Scores of 0 to 3, 4 to 7, and 
8 tolls are generally defined as low, medium, and high quality, 
respectively.

2.9   |   Certainty of Evidence

Evidence of validity for each study was amalgamated with qual-
ity scores to facilitate discussion of the results. The Grading of 
Recommendations Assessment, Development, and Evaluation 
(GRADE) methodology was employed to assess the level of ev-
idence, ranging from very low to a high level of certainty [40]. 
The initial level of evidence was rated as high. Evidence was 
downgraded to low or very low for the following limitations: 
sample sizes below 400 (imprecision), lack of a clear direction 
in combined results (imprecision), high statistical heterogene-
ity (I2 > 50%, inconsistency), and indications of publication bias. 
Each limitation resulted in a one-level downgrade in the evi-
dence grade.

2.10   |   Statistical Analysis

To address the non-normal distribution of Pearson's correla-
tion coefficient, the r-value was transformed into Fisher's 
Z [41]. This transformation improves the normality of the 
distribution, enhancing the reliability and power of statisti-
cal tests. The z-transformed correlation coefficient was then 
meta-analyzed to obtain a weighted point estimate with 95% 
confidence intervals, and these were back-transformed into a 
Pearson correlation coefficient using an integral Z-to-r trans-
formation [42].

The formula for converting Pearson's r to Fisher's Z was:

Where r is Pearson's correlation coefficient. The standard error 
of Fisher's Z is calculated by use of the following formula [43]:

After pooling was completed, Fisher's Z was converted back to r 
using the inverse formula:

The Fisher's Z values were meta-analyzed using a random effects 
model because this approach accounts for the potential hetero-
geneity across studies, leading to more precise estimates [41, 43]. 
In the 15 analyses conducted, 13 of the analyses involved studies 
that reported multiple effect sizes within the same study. More 
importantly, multiple effect sizes from the same study may be 
more similar to each other than those from different studies. For 
instance, Alemdaroğlu et al. [44] conducted two different types 
of Yo-Yo tests on the same population using the same experi-
menters and data analysis methods. Including these effect sizes 
simultaneously would violate the independence assumption of 
traditional meta-analysis (two-level model). To address this, we 
employed a three-level meta-analysis (multilevel model) [45]. 
Multiple measurements and comparisons from the same study 
were nested within studies, so the variance of the observed ef-
fect sizes was decomposed into sampling variance, within-study 
variance (level 2), and between-study variance (level 3) [45, 46].

We employed cluster-robust variance estimation methods 
with small-sample adjustments to account for the within-
study correlations between effect sizes [47, 48]. Assuming a 
within-study correlation of 0.6, sensitivity analyses with cor-
relations of 0.4 and 0.8 showed no differences in the meta-
analysis outcomes. The three-level model was selected when 
its goodness-of-fit indices (e.g., Akaike Information Criterion, 
Bayesian Information Criterion) were higher than those of the 
traditional two-level model; otherwise, the two-level model 
was used.

For the remaining two analyses without nested structures (the 
correlation between YYET and V̇O2max, and the correlation 
between the Yo-Yo tests and strength), we used the traditional 
two-level analysis model. All model parameters were assessed 
using the restricted maximum likelihood estimation method, 
with tests of individual coefficients in all models and their 
corresponding confidence intervals based on a t-distribution. 
The “optim” algorithm was applied to resolve model conver-
gence issues by using the control setting control = list (opti-
mizer = “optim”) [49]. The weights were calculated using the 
inverse variance method based on the sample size. The analysis 
was performed in the metafor package in R studio (version 4.3.0, 
R Foundation for Statistical Computing) [50].

Correlations were interpreted as < 0.1 trivial; 0.1–0.29 small; 
0.30–0.49 moderate; 0.5–0.69 large; 0.7–0.89 very large; 0.9–0.99 
nearly perfect [41]. Cochran Q statistic was used to assess het-
erogeneity between studies, measuring differences in main 
effect between studies. The I2 statistic was also used to assess 
heterogeneity, with values greater than 50% indicating high het-
erogeneity. Publication bias was evaluated by the visual assess-
ment of funnel plots. When the number of included studies was 
≥ 10, Egger's regression test was used to identify the presence 
of highly influential studies that might have biased the analysis 
[51]. The visualization of the funnel plot was performed using 
the Metaviz package [52].

Fisher�s Z = 0.5 × In
1 + r

1 − r

SE =

√

1∕(n − 3)

r =
e−2Z − 1

e−2Z + 1
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2.11   |   Subgroup Analysis and Sensitivity Analyses

Considering that the relationship between the Yo-Yo test and 
V̇O2max, sprinting, jumping, and other performance outcomes 
may be influenced by participants' training levels [17], we con-
ducted subgroup analyses based on training level when the num-
ber of effect sizes per group exceeded five [53]. Leverage, outliers, 
and influence were assessed for all meta-analysis models by cal-
culating hat values, Cook's distances, and studentized residuals, 
respectively [54–56]. Potential outliers were flagged if their hat 
values and Cook's distances exceeded three times the mean, and 
if studentized residuals were > 3. After excluding these outliers, 
calculations were re-run. If the results remained unchanged, the 
original model was retained; otherwise, the model excluding the 
outliers was considered [57]. In addition, as per the reviewer's re-
quest, we applied Bayesian fitting methods and performed analy-
ses using both two-level and three-level models [43]. The detailed 
procedure can be found at (osf.​io/​m29h7​).

3   |   Results

3.1   |   Study Selection

The PRISMA flow diagram for the studies selection process is 
presented in Figure  2. Literature searches were performed in 
four databases, resulted in a total of 2922 articles, with 7 addi-
tional studies manually added after checking the references of 
eligible studies. Following the removal of 2770 duplicates, 159 
titles and abstracts were screened. A total of 67 full-text articles 
were identified for retrieval and screened for eligibility. Of these, 

33 studies were included in the quantitative analysis the correla-
tion between the five Yo-Yo tests and V̇O2max. In addition, 42 372 
articles were identified from the same four databases search for 
the correlation between the Yo-Yo tests and the physical fitness 
tests. Furthermore, five studies were manually added after re-
viewing the references lists. Following the removal of 24 570 
duplicates, 17 807 titles and abstracts were screened. A total of 
70 full-text articles were identified for retrieval and screened for 
eligibility, of which 36 studies were included in the quantitative 
analysis.

3.2   |   Methodological Appraisal of the Included 
Studies

Overall, these studies (n = 33) that included the relationship 
between the Yo-Yo tests and V̇O2max were of medium quality 
with a mean score of 6.15. None of the included studies had 
means score higher than 7 out of 11 points (Table S11). Most 
studies addressed the following items: indicate if evaluators 
of subjective components of the study were masked to other 
aspects of the status of the participants; explain any patient 
exclusions from analysis; if applicable, explain how miss-
ing data were handled in the analysis; summarize patient 
response rates and completeness of data collection; clarify 
what follow-up, if any, was expected and the percentage of pa-
tients for which incomplete data or follow-up was obtained. 
In addition, these studies (n = 36) that included the correla-
tion between the Yo-Yo tests and physical fitness tests were 
of medium quality with a mean score of 5.83. Similarly, none 
of the included studies had a mean score higher than 7 out of 

FIGURE 2    |    PRISMA flow diagram of study selection for the analysis on relationships between performance, V̇O2max, and Yo-Yo tests. CI, 
Confidence interval; K, Number of studies; N, Number of participants; Yo-Yo ET, Yo-Yo Endurance test; Yo-Yo IE, Yo-Yo Intermittent Endurance test; 
Yo-Yo IR, Yo-Yo Intermittent Recovery test.

https://osf.io/m29h7/
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11 points (Table S12). Most of studies addressed the following 
items: if applicable, explain how missing data were handled 
in the analysis; summarize patient response rates and com-
pleteness of data collection; clarify what follow-up, if any, was 
expected and the percentage of patients for which incomplete 
data or follow-up was obtained.

3.3   |   Study Characteristics

Studies that included the relationship between the Yo-Yo tests 
and V̇O2max in this review were published between 2001 and 
2024. In total, 1362 participants with varied training levels (e.g., 
high-level, trained, and recreational active), gender (1296 male 
and 66 female) and age (≥ 18 or < 18 years) were considered. 
Additionally, the team sports mainly included were associa-
tion football (soccer), football codes, basketball, hockey, cricket, 
rugby and futsal. The characteristics from the included studies 
were presented (Table S1).

Furthermore, studies that included the relationship between the 
Yo-Yo tests and physical fitness tests in this review were published 

between 2001 and 2023. In general, 1262 participants with varied 
training levels (e.g., high-level, trained, and recreational active), 
gender (1170 male and 92 female), and age (≥ 18 or < 18 year-old) 
were distributed. Additionally, the team sports mainly included 
were association football (soccer), football codes, basketball, 
hockey, cricket, rugby, and handball. The characteristics of these 
studies included in this review were presented (Tables S2–S10).

3.4   |   Risk of Bias Assessment

According to Egger's regression test analysis, which was per-
formed for results including more than 10 effect sizes, the re-
lationships between the two Yo-Yo tests and V̇O2max were as 
follows: YYIR1 (p = 0.32) and YYIR2 (p = 0.86). In addition, 
Egger's regression test analysis showed that the relationships be-
tween the Yo-Yo tests and physical fitness tests were as follows: 
jump tests (p = 0.07) and treadmill endurance tests (p = 0.52). 
The p values from the Egger's test for all analyses were > 0.05, 
and funnel plots for the analyses not subjected to the Egger's test 
were relatively symmetric. Therefore, no clear risk of publica-
tion bias was observed (Figures 3 and 4).

FIGURE 3    |    Correlation of YYIR1, YYIR2, YYIE1, YYIE2, and YYET with V̇O2max. CI, Confidence interval; IR1/2, Yo-Yo Intermittent Recovery 
Level 1/2; K, Number of studies N, Number of participants; RSA, Repeated Sprint Ability.
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FIGURE 4    |    Correlation of the various the Yo-Yo tests with physical fitness tests.
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3.5   |   Certainty of Evidence

In the included literature on the correlation between the five 
Yo-Yo tests and V̇O2max, the certainty of evidence ranged from 
low to high: YYET test (low), YYIE1 test (moderate), YYIE2 
test (low), YYIR1 test (high), and YYIR2 test (high). Moreover, 
in the included literature on the correlation between the Yo-Yo 
tests and the physical fitness tests, the certainty of evidence 
ranged from very low to high: sprint tests (low), jump tests 
(high), agility tests (low), body anthropometry tests (low), and 
between the YYIR1and YYIR2 (moderate), strength tests (low), 
field-based endurance tests (moderate), RSA (moderate), tread-
mill endurance tests (moderate), and team sports specific tests 
(very low) (Figures 3 and 4).

3.6   |   Meta-Analysis and Subgroup Analysis

Although the three-level model did not show a significantly better 
fit compared to the two-level model (Table S16), the data in our 
study included multiple effect sizes within each study, which likely 
exhibited dependencies. Therefore, we retained the results from 
the three-level model analysis. The meta-analysis conducted on 
the significant pooled results of the meta-analysis revealed that the 
five Yo-Yo tests were all effective methods for assessing V̇O2max 
(Figure 3): YYET (n = 36, r = 0.65, large), YYIE1 (n = 178, r = 0.67, 
large), YYIE2 (n = 221, r = 0.67, large), YYIR1 (n = 963, r = 0.65, 
large) and YYIR2 (n = 463, r = 0.55, large) (Table S13). However, 
after performing Bayesian analysis on the YYET, the results 
changed, with the credible interval crossing zero, suggesting a lack 
of significant correlation in this model.

Furthermore, the meta-analysis of the significant pooled re-
sults demonstrated that there were correlations between Yo-
Yo tests and jump performance (n = 524, r = 0.40, moderate), 
field-based endurance performance (n = 147, r = 0.66, large), 
and treadmill endurance tests performance (n = 245, r = 0.59, 
large). Additionally, the pooled results of the meta-analysis also 
revealed a positive correlation between the YYIR1 and YYIR2 
(n = 231, r = 0.69, very large) (Table S14).

The results of the subgroup analysis showed that the correlation 
between Yo-Yo tests and V̇O2max as well as physical fitness tests 
were presented in the Table 1. It is worth noting that, in the HL 
population, the correlation between the Yo-Yo tests and RSA 
was significantly higher than that with TR (p = 0.04).

In all analyses, excluding outliers did not affect the results (see 
https://​osf.​io/​c7nmd​). Bayesian analysis showed that only the 
correlation between YYET and V̇O2max changed, while all other 
results were robust (see Table S15).

4   |   Discussion

To the best of our knowledge, the present study is the first sys-
tematic review and meta-analysis to examine the correlation 
of the five Yo-Yo tests and V̇O2max as well as physical fitness 
components in team sports and to provide practical reference 
to systematic physical fitness assessments for coaches and 
practitioner.

Our results showed that the four different Yo-Yo tests (e.g., 
YYIE1, IE2, IR1, and IR2) were large correlated with V̇O2max, 
indicating they are effective tests for estimating V̇O2max. Among 
them, the YYIR2 test has the lowest correlation. This could be 
attributed to the rate of lactate production towards the end of the 
YYIR2 test which was reported to be higher than that during 
the YYIR1 test [20]. Indeed, the YYIR2 test was designed to 
examine the capacity to perform intense intermittent exercise 
with a large anaerobic component in combination with a signif-
icant aerobic contribution [58]. This was further confirmed by 
previous study showing higher peak blood lactate concentration 
during the YYIR2 test as compared to that during the YYIR1 
test [58]. In addition, the results of sensitivity analysis showed 
that lack of significant correlation between YYET and V̇O2max 
due to the limited number of studies. Therefore, practitioners 
should exercise caution when assessing V̇O2max with YYET in 
practice.

Treadmill and bicycle ergometer tests for assessing V̇O2max in 
laboratory settings are widely regarded as the gold standard 
for evaluating the aerobic capacity of team sports athletes [59]. 
Nonetheless, laboratory-based V̇O2max testing is expensive, 
requiring advanced equipment, specialized and experienced 
staff [60]. Moreover, such tests are time-consuming compared 
to field-based alternatives, which limits their practicality for 
certain applications in team sports [61]. Thus, there is real 
interest in field-based tests to examine team sport players' 
aerobic power. However, conflicting results concerning the re-
lationship between the Yo-Yo test and V̇O2max in team sports 
have been observed in the previous studies [19, 24, 31, 62, 63], 
which led to uncertainty regarding the use Yo-Yo testing as a 
valid tool to monitor aerobic capacity of athletes in team sports. 
The findings of this review may contribute to clarifying the ac-
tual correlation between the Yo-Yo test and V̇O2max, thereby 
serving as a valuable resource for practitioners and researchers 
utilizing the Yo-Yo test to evaluate V̇O2max level. Overall, the 
Yo-Yo tests can be recommended as an effective practical tool 
for practitioners, for assessing the specific aerobic capacity of 
team sport athletes.

This review found a correlation coefficient of 0.40 between 
jump ability and performance in the Yo-Yo Intermittent tests 
(e.g., YYIE1, IR1, and IR2), indicating a moderate relationship. 
The findings reflect the demands of competitive team sports, 
where players frequently perform activities involving turning 
and changes of direction at varying intensities, requiring signif-
icant muscle power and strength [64]. Additionally, studies have 
shown that jump performance is competitive level-dependent in 
team sports [65], suggesting that a player's level of maximal mus-
cle power, expressed during muscle fiber fast stretch-shortening 
actions, affects performance during high-intensity intermittent 
running. A previous study by Wong et al. [66] implemented a 12-
week strength and power training together with regular team 
training, resulting in a significant improvement in YYIE1 per-
formance after intervention. Generally, both jump performance 
and the Yo-Yo test are essential components for success in team 
sports. The interaction between these two physical attributes 
can aid coaches in designing more effective testing and train-
ing protocols, ultimately helping athletes achieve higher levels 
of physical fitness. The current study revealed only a moderate 
correlation between explosive strength and Yo-Yo Intermittent 

https://osf.io/c7nmd
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tests performance in team sports, highlighting that explosive 
strength and aerobic intermittent exercise performance are dis-
tinct physical qualities, both essential for athlete performance in 
training and match play.

A very-large (r = 0.69) correlation coefficient between YYIR1 
and YYIR2 was found in our pooled results. This correlation 
magnitude can be attributed to several factors, including the 
fact that both tests share an identical testing process over the 
same distances. The crucial difference between the two tests 
was the stimulation of the anaerobic system, both during and 
towards the end of the tests. In the YYIR2, the CP levels at the 
end of the test were lower, and the rate of CP utilization in the 
last phase of the test was significantly higher compared with 
the YYIR1 [67]. Furthermore, the muscle lactate concentration 

at the end of the test was higher in the YYIR2 test than in the 
YYIR1, and the rate of lactate accumulation in the last phase of 
the test was about five times higher [58]. Accordingly, muscle 
pH was lower at exhaustion in the YYIR2 than in the YYIR1 
[20]. In addition, in the YYIR2, the rate of lactate accumulation 
in the blood during the last phase of the test and the peak blood 
lactate concentration were higher compared to the YYIR1 [1]. In 
general, the rate of anaerobic energy production and lactate pro-
duction rate towards the end of the YYIR2 were higher than the 
YYIR1 [17]. The YYIR1 focuses on the capacity to carry out in-
termittent exercise leading to maximal activation of the aerobic 
system, whereas the YYIR2 determines an individual's ability to 
recovery from repeated exercise with a high contribution from 
the anaerobic system [17]. Although there are numerous physiol-
ogy differences between the YYIR1 and YYIR2, several studies 

TABLE 1    |    The results of subgroup analysis.

Test type
Studies 

(k)
ES 
(n)

Participants 
(n) Fisher's Z 95% CI Pearson r p-values

p-value 
difference

YYIR1

HL 6 9 255 0.73 [0.42; 1.05] 0.63 < 0.001 Intercept

RA 7 9 292 0.84 [0.52; 1.15] 0.68 < 0.001 −0.3256

TR 10 14 387 0.73 [0.47; 0.98] 0.62 < 0.001 −0.3745

YYIR2

HL 4 5 69 0.63 [0.11; 1.15] 0.56 0.020 Intercept

RA 1 2 30 0.73 [−0.002; 1.47] 0.63 0.051 −0.5925

TR 5 8 345 0.58 [0.25; 0.92] 0.53 < 0.001 −0.6141

Sprint

HL 4 12 455 0.22 [−0.32; 0.77] 0.22 0.410 Intercept

TR 3 11 424 −0.18 [−0.66; 0.30] −0.18 0.440 0.262

Jump

HL 3 11 402 0.51 [0.09; 0.93] 0.47 0.020 Intercept

RA 1 5 148 0.55 [0.06; 1.03] 0.50 0.030 −0.5418

TR 6 10 321 0.34 [0.02; 0.66] 0.33 0.040 −0.6665

IR1 and IR2

HL 3 4 81 0.89 [0.29; 1.48] 0.71 0.010 Intercept

RA 1 2 33 0.81 [0.02; 1.59] 0.67 0.040 0.8368

TR 3 6 145 0.85 [0.38; 1.32] 0.69 0.001 0.9116

RSA

HL 3 6 70 −0.64 [−1.15; −0.14] −0.57 0.020 Intercept

TR 4 10 335 −0.08 [−0.46; 0.29] −0.08 0.640 0.0361

Treadmill

HL 2 3 41 0.80 [−0.02; 1.63] 0.67 0.060 Intercept

RA 1 6 130 0.89 [0.28; 1.50] 0.71 0.010 0.8342

TR 9 12 205 0.56 [0.14; 0.98] 0.51 0.010 0.5846

Note: Bold indicates the statistical significance of p < 0.05.
Abbreviations: CI, Confidence Interval; ES, effect size; HL, High Level; IR, Intermittent Recovery; RA, Recreationally Active; RSA, Repeated Sprint Ability; TR, 
Trained; YY, Yo-Yo test.
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have shown a significant correlations between both [60, 68, 69]. 
Based on these findings, we recommend that coaches use the 
YYIR2 to evaluate athletes' anaerobic intermittent exercise ca-
pacity, while the YYIR1 or YYIE2 are better suited for estimat-
ing aerobic intermittent exercise capacity.

The pooled results of this review indicated large correlation 
coefficients between the Yo-Yo Intermittent tests (e.g., YYIE1, 
IR1, and IR2) and field-based endurance tests (r = 0.66) and 
the treadmill endurance test (r = 0.59). Commonly used to as-
sess endurance performance, these tests include the Multistage 
Fitness Test (MST), 20-m Multistage Shuttle Run (MSR), and 
30–15 Intermittent Fitness Test (30–15 IFT). Physiological mea-
surements during treadmill tests are often considered the gold 
standard for aerobic assessment [63]. Field-based endurance 
tests and Yo-Yo Intermittent tests are both validated measures 
of maximal aerobic exertion in team sports. Their testing for-
mats and processes, such as the MST, MSR, and 30–15 IFT, are 
similar, involving running between set markers at progressively 
increasing speeds until exhaustion [63, 70]. The key distinction 
between Yo-Yo Intermittent tests and treadmill endurance tests 
lies in their structure: the Yo-Yo tests incorporate short recovery 
intervals, reflecting the intermittent demands of team sports, 
whereas treadmill tests are continuous, with speeds increas-
ing steadily until exhaustion. Therefore, the Yo-Yo Intermittent 
tests align more closely with the specific intermittent recovery 
characteristics of team sports. In general, the Yo-Yo Intermittent 
tests, field-based endurance tests, and treadmill endurance tests 
are all effective methods for measuring aerobic capacity in team 
sport athletes. However, given the unique characteristics and 
practical demands of team sports, we recommend that coaches 
and researchers prioritize the Yo-Yo Intermittent tests (partic-
ularly YYIE1, IE2, and IR1) as valid and sport-specific aerobic 
capacity assessment tools.

The results of the subgroup analysis showed that the correla-
tion between YYIR1, YYIR2 as well as V̇O2max were not af-
fected by the training level of the participants. The subgroup 
analysis results can be attributed to the several factors. Firstly, 
YYIR1 primarily assesses an individual's ability to perform re-
peated high-intensity aerobic exercise. Its design is based on in-
termittent progressive speed running, and the test is completed 
through energy metabolism dominated by the aerobic system 
[17]. YYIR2 places more emphasis on the contribution of the 
anaerobic system, requiring subjects to complete the test at a 
higher initial speed (13 km/h), and therefore relies more on an-
aerobic capacity (such as lactate tolerance) [17, 58]. As a core 
indicator of aerobic capacity, V̇O2max mainly reflects cardio-
pulmonary function and muscle oxygen utilization efficiency 
[71]. Since YYIR1 focuses more on aerobic metabolism, its cor-
relation with V̇O2max is significantly higher than that of YYIR2 
[17]. This difference stems from the physiological demands of 
the test rather than the subject's training level. Secondly, The 
formula (V̇O2max = distance × coefficient + constant) proposed 
by Bangsbo et al. [17] has been widely validated and is appli-
cable to groups with different training levels. The formula is 
based on a large sample of data (including athletes of different 
training levels), and its generalizability suggests that training 
level has little impact on the correlation. Lastly, the strong cor-
relation between YYIR1 and V̇O2max is mainly due to its aerobic 

metabolism-dominated design, while the correlation of YYIR2 
is weaker due to its mixed metabolic characteristics [58]. This 
difference is determined by the physiological demands of the 
test itself, not the subject's training level.

The results of the subgroup analysis of the correlation between 
the Yo-Yo tests and the physical fitness tests showed that the Yo-
Yo tests and the sprint tests, jump tests, and treadmill endurance 
tests were not affected by the training level of the subjects, and 
there were no differences between groups. However, it is worth 
noting that in the HL group, the correlation between the Yo-Yo 
tests and the RSA was significantly higher than that in the TR 
group (p = 0.04). The results of the subgroup analysis are mainly 
attributed to the following factors. Firstly, the Yo-Yo tests primar-
ily evaluate an athlete's aerobic endurance, which is crucial for 
sustained performance [17]. High-level athletes typically exhibit a 
stronger aerobic base, enabling them to recover more efficiently 
during high-intensity activities like the RSA [72]. This is because 
aerobic capacity supports the replenishment of creatine phosphate 
stores, which are essential for repeated sprints [73]. Secondly, 
high-level athletes undergo specialized training that integrates 
both aerobic and anaerobic exercises. This dual focus enhances 
their ability to perform well in both the Yo-Yo tests (aerobic) and 
RSA (anaerobic). For instance, aerobic training improves recovery 
rates, while anaerobic training directly boosts sprint performance 
[74]. Lastly, high-level athletes are often at their physiological peak, 
with well-developed aerobic and anaerobic systems. This maturity 
allows them to perform consistently across different types of tests, 
including the Yo-Yo tests and RSA.

4.1   |   Practical Applications

This systematic review highlights several practical applications 
of Yo-Yo tests for assessing and improving athletes' physical 
performance. Coaches are encouraged to use Yo-Yo tests (e.g., 
YYIE1, IE2, IR1, and IR2) to estimate V̇O2max levels and inform 
training design. Integrating lower limb power tests with Yo-Yo 
Intermittent tests (e.g., YYIE1, IR1, and IR2) can enhance the 
efficiency of physical fitness assessments. Specifically, YYIE1, 
IE2, and IR1 are effective for estimating aerobic performance, 
while YYIR2 is better suited for evaluating high-intensity in-
terval recovery capacity. Yo-Yo Intermittent tests, along with 
field-based endurance tests (e.g., MST, MSR, 30–15 IFT) and 
treadmill endurance tests, are validated methods for measur-
ing aerobic capacity in team sports.

4.2   |   Limitations

Meta-analysis is a powerful tool for synthesizing and review-
ing existing quantitative studies to address research questions. 
However, this review has several limitations that must be consid-
ered, as they could impact the results. Firstly, this systematic re-
view and meta-analysis is a cross-sectional observational analysis 
and, therefore, cannot establish causality. Secondly, the limited 
number of female participants in the included studies restricts 
the generalizability of the findings. Lastly, while the funnel plot 
and Egger's test results indicate no significant risk of publication 
bias, a potential bias remains. Among the included studies, 78% 
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reported a significant correlation between Yo-Yo tests and V̇O2max 
while 69% found a significant correlation between Yo-Yo tests and 
physical fitness tests. This suggests that studies reporting signifi-
cant correlations may have been more likely to be published.

5   |   Conclusion

This is the first systematic review and meta-analysis to ex-
amine the usefulness of five Yo-Yo tests in estimating V̇O2max 
and the physical fitness profile of team sport athletes. All four 
Yo-Yo tests (e.g., YYIE1, IE2, IR1, and IR2) were found to es-
timate V̇O2max though YYIR2 demonstrated the weakest cor-
relation. Moderate correlations were observed for field-based 
endurance tests, but low correlations were found for explosive 
tests. Coaches can use Yo-Yo tests as reliable tools for estimating 
V̇O2max and endurance performance, while explosive strength 
should be assessed separately. Future research should explore 
the correlations between V̇O2max, physical fitness tests, and Yo-
Yo tests performance across different players' playing positions. 
More studies are needed to investigate testing in female athletes, 
players under the age of 18, and variations in correlations during 
different stages of the competitive season.
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