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ABSTRACT 

The Yo-Yo Intermittent Recovery Test Level 1 (YYIR1) is a field-based assessment tool used globally to 
evaluate high-intensity, intermittent exercise capacity, a critical physiological attribute in soccer. This review 
study synthesizes and critically appraises the existing scientific literature to examine the validity and 
reliability of the YYIR1 test for soccer players. In this study systematic literature search was done through the 
following databases “Google Scholar, ResearchGate, PubMed and Scopus”. All the relevant articles 
investigate the validity and reliability of the test on young soccer players between the age of 11 to 21 years and 
that were published in English language from 2010 to 2024 in stated databases. The articles checked the 
reliability of the test which were conducted on professional, high-level licensed male soccer players. In all the 
articles Yo-Yo IR1 was employed to measure aerobic capacity or VO2 max, as well as the total distance 
covered, typically reported using mean and standard deviation (SD) values. Reviewed articles revealed that 
analysis of reliability of the YYIR1 generally demonstrates good-to-excellent test-retest reproducibility, using 
mean and standard deviation (SD) values. The study concludes that the YYIR1 is a reliable and valid 
instrument for assessing soccer-specific endurance, provided that rigorous administration protocols are 
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implemented and results are interpreted within the context of the population being tested. This test was 
physiologically proven to be the best test to measure the Cardiovascular fitness of the soccer players of 
different levels. The study concluded that Yo-Yo test has excellent reliability and it is a valid test to measure 
aerobic capacity or VO2 max of soccer players. 
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1. INTRODUCTION 

Yo-Yo Intermittent test has three variations – ‘Yo- 
Yo Intermittent recovery test level 1(YYIR1), level 2 

and the submaximal test’. The YYIR1is designed to 
measure an individual’s ability to perform high 
intensity aerobic work repeatedly. The present 

investigation focuses on YYIR1 test. The test requires 
the finishing of 20-meter shuttle run in time with 
beep sound. After each 20-meter shuttle there is 

active recovery period for 10 second in the 5-meter 
recovery zone marked at the starting point. The test 

administer monitors the recovery period and says 
“set” on the expiry of 7 second when the participant 
shall take the stationary position at the start line. 

Once the beep sounds again the subject will start next 
shuttle. In 1st missed shuttle, warning is given and, 

in the 2nd, consecutive missed attempt, participant is 
eliminated from the test. YYIR1 test lasts for 5 to 15 
minutes typically. The total distance run by the 

participant is calculated by multiplying the number 
of valid shuttles to 40 meter ( 20 x No of shuttle) 

(Saville.2025) [25]. 
VO2 max generally assesses the cardiorespiratory 

capacity. Many tests for measuring VO2 max are 
available such as - Queen college step test, Cycle 
ergometry, Astrand treadmill test, 2.4 km run test, 
multistage beep test (Yo-Yo Test) etc. Among these 
tests, Yo-Yo test is most popular and reliable test for 
measuring VO2 max. In many games and sports this 
test is applied to measure aerobic capacity. It is 
mainly used to evaluate the fitness and 
cardiovascular endurance capacity of an athlete. 
Danish soccer physiologist, Jean Bangsbo developed 
the Yo-Yo- test in early 1990’s. This test is a reliable 
and valid tool for measuring and evaluating an 

individual’s aerobic capacity and endurance [1]. This 

test has emerged as a popular measure of 
intermittent exercise performance, allowing coaches 
and researchers to quantity an athlete’s ability to 

recover from high intensity efforts [2]. The Yo-Yo IR1 

high-intensity intermittent exercise test offers a 
comprehensive evaluation of an athlete’s physical 
fitness enabling targeted training programs to 
enhance performance. The test has been widely 
adopted in various sports providing a standardized 
measure of fitness and providing a basis for 
comparison across different population and contexts 

[3]. 

The Yo-Yo IR1 test is also a precious tool for 
assessing the physical demands of intermittent sports 
providing insights into an athlete’s ability to recover 

from repeated high-intensity efforts [4]. Evaluating 

an athlete’s fitness level is crucial for optimizing 

performance and as already stated, this test offers a 
comprehensive assessment of cardiovascular fitness, 
muscular power and recovery capacity. It is a high- 
intensity intermittent exercise test and it is essential 
for evaluating an athlete’s ability to perform repeated 

sprints and recover from fatigue [5]. The test has 

become a gold standard for assessing intermittent 
exercise performance, providing valuable insights 
into an athlete's ability to recover from repeated 

high-intensity efforts [1][4]. Evaluating an athlete's 

fitness level is crucial for optimizing performance, 
and this test offers a comprehensive assessment of 
cardiovascular fitness, muscular power, and 
recovery capacity. Assessing an athlete's ability to 
recover from high-intensity exercise is critical for 
optimizing performance, and the test provides 
precious insights into an athlete's recovery capacity, 
informing training strategies and talent 

identification. [6]. This test is an essential assessment 

used to determine an athlete’s VO₂ max level and 

overall physical condition [14]. 

Soccer is a game that require high levels of 
endurance along with other physical components 

such as speed, agility, balance, and power [15]. 

Therefore, players must possess sufficient energy, 
endurance, and various physical fitness attributes to 

maintain optimal performance during matches [16]. 

The ability to sustain physical performance over an 

extended period is referred to as endurance [17]. 

Endurance serves as a basic component for 
developing good physical health and fitness and it is 
playing an important role not only for soccer players, 

but also for athletes in other sports [18]. It is a key 

physical attribute that should be enhanced through 
endurance-specific training, as it significantly 
supports the tactical and technical abilities of football 

players [19]. A high-level technique is required for 

good tactical performance in soccer [20][21]. 
The present review study aims to evaluate the 

validity and reliability of the YYIR1 test. The 
literatures reviewed shown that YYIR1 test is a valid 
and reliable method for measuring VO2 max and 

endurance capacity of football players [16]. 

2. METHOD 

Search Strategy and Data Source 

The Systematic search of the literature was made 
through the following databases: Google Scholar, 
Research Gate, Pub Med and Scopus. The Search 

databases using the following keywords “Yo-Yo 
Test, Yo-Yo Intermittent Test, Yo-Yo Intermittent 
Recovery Test, Yo-Yo Intermittent Recovery Test 

Level-1, Yo-Yo Intermittent Endurance Test” and 
also some dissertation papers in similar studies like 

https://www.scienceforsport.com/author/will-saville/
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Yo-Yo Endurance test, Yo-Yo Recovery Test Level-2 
were read by the researchers. All the retrieved 

articles were verified and screened. 

Eligibility Criteria 

The study investigated the validity and reliability 
of the test on soccer players between the ages of 11 to 

21 years who were included in this review. The 
referred articles were published in English from the 
year 2010 to 2024 in selected databases (Google 
Scholar, Research Gate, PubMed, Scopus). 

Researchers checked the distance covered by the 
soccer players calculated by this test (Yo-Yo 

Intermittent Recovery Test Level -1) and found the 
Mean & SD and checked the validity and reliability 
of the test. In all articles referred by the researcher Yo- 

Yo Intermittent Recovery Test Level -1 was 
employed to check the total distance covered by 

calculating the Mean and SD. The extract of this 
review study would likely to help the coaches and 

trainers to select players based on their fitness level 
and coaches can easily identify their endurance 

capacity and VO2 max level. 

Study Selection and Data Extraction 

The process of searching and selecting all the 
studies were individually performed by researchers. 
Reading of many articles and abstracts from the 
databases were made by the researchers and all the 

duplicate papers, research papers with similar digits 
of statistical figures & irrelevant papers were 

discarded. Every paper was read in complete 
including the abstracts; selected some experimental 
research articles which were considered for analysis 

and examination. 
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3. RESULT 

Study Selection 

All the studies were searched from databases of 

Google Scholar, ResearchGate, PubMed, Scopus etc. 
Total 50 papers were initially selected and read. Out 
of 50 papers, 25 papers were excluded from the 

review because authors presented duplicate data in 
these papers. These data were used in previous 
research, and also the same content was published in 

other journals. Out of remaining 25 papers, 8 papers 
were excluded after reading the abstracts, because 

the test selected by the present researchers was not 
matched with the tests employed in those 8 papers. 
So, 17 papers were selected and again from 17 papers, 

12 papers were excluded because the criteria did not 
match with the criteria of the present review. Finally, 

the total number of selected papers was only 5. 

Study Characteristics 

Most of the selected articles examined the 
reliability of the test employed to assess the 

cardiovascular endurance and intermittent recovery 

ability. The subjects of these studies were mostly 
professional high-level licensed male soccer players. 

The articles selected for analysis were published 
between the year 2010 and 2024. All studies utilized 

the Yo-Yo Intermittent Recovery Test Level 1 (Yo-Yo 
IR1) to measure aerobic capacity or VO2 max, as well 
as the total distance covered, typically reported using 

mean and standard deviation (SD) values. 

Participants 

The total population size was 505 and mostly the 
age group of the subjects was 11 to 21 years. 
Researchers classified the selected studies in three 
categories. In category 1, 1 study was included 

according to the age group of the subjects [8]. In 

category 2, 2 studies were included according to the 
players level (Elite, Sub elite, and non-athletic 

healthy male) [7][10]. In category 3, 2 studies were 

included based to the player’s position of the play [9] 

[11] 
Following table (Table -1) depicts the finding and 

conclusions of the studies which were finally 

selected for analysis. 

Table 1: Findings and conclusions of the selected studies. 
Author Name/ 

YEAR 
Duration Subjects Groups Mean & SD Age Group Result 

 
 
 
 
 
 
 
 

 
1. Deprez D 
et.al, (2014) 

 
 
 
 
 
 
 
 
 

YYIR1 
3 

WEEKS 

 
 
 
 
 
 

 
36 SOCCER 
PLAYERS- 

U15-22 players, 
U17-10 players 

and 
U19- 4 players 

 
 
 
 
 
 
 
 
 

3 GROUPS 
(U15, 

U17, U19) 

 
 
 
 
 

 
Mean of YYIR1 

performances of the 
U15, U17 and U19 age 
groups were 2024 ± 

470 m, 2404 ± 347 m, 
and 2475 ± 347 m, 

respectively 

 
 
 
 
 
 
 
 
 

 
13-18 Years 

The results revealed 
that the Typical Errors 
varied between 74 and 
172 m, Coefficients of 

Variation (CVs) 
between 3.0 and 7.5%, 

and Intraclass 
Correlation 

Coefficients (ICCs) 
was between 0.87 and 

0.95 across all age 
groups for this test. 
The test performance 
and the physiological 

responses have 
proven to be highly 

reliable in a sample of 
Belgian high-level 
soccer players, age 
range 13 to 18 years. 

 
 
 
 
 

 
2. Deprez D 
et.al, (2015) 

 
 
 
 
 

 
YYIR1 

2 
WEEKS 

 
Total 

population size 
was 228. 

(ELITE) level 
(1st division; n 

= 150), 
(SUB-ELITE) 
level (2nd and 
4th division; n 

= 58) and 
(NON-ELITE) 

level(n=20) 

 
 
 
 

 
Age groups- 

(U13 and 
U15) and 

(U17) 

 
 
 

 
The means and 

standard deviation of 
Yo-Yo IR1 distance for 
each age groups were 
890 ± 354 m, 1022 ± 
444 m and 1556 ± 478 

m respectively 

 
 
 
 
 
 

 
11-17 years 

Significant differences 
(P < 0.001) were found 

in the Yo-Yo IR1 
performance among 

elite 
(U13: 1270 ± 440 m, n 
= 44; U15: 1818 ± 430 

m, n = 57; 
U17: 2151 ± 373 m, n = 
49) and sub-elite (965 

± 378 m, n = 31; 
U15: 1425 ± 366 m, n = 
31; U17: 1640 ± 475 m, 

n = 11) youth soccer 
players. 
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3. James P. 
Veale et.al, 

(2010) 

  
 
 
 
 

 
Sixty (60) 

participants 
spread over 
three groups 

(elite, n = 20; 

sub-elite, n = 

20; non-athletic 
healthy males, 

n = 20). 

 
 
 
 
 

 
Three groups 

(elite, n = 20; 

sub-elite, n = 
20; non- 
athletic 
healthy 

males, n = 
20). 

 
 
 
 
 
 

 
Elite group: 1910* ± 

230 
sub-elite group: 1438∧ 

± 335 
non-athletic healthy 

males: 
774±358 respectively 

 
 
 
 
 
 
 
 
 

 
16-18 years 

An one-way ANOVA 
with Scheffe’s post 

hoc analysis revealed 
that the elite junior 

footballers had a 
significant higher 

value in total distance 

covered (p < 0.001) 

and a significant 
greater value in 
number of high- 

intensity efforts made 

(p < 0.001) in 

comparison to their 
sub-elite counterparts, 
whilst both, elite and 

sub elite groups 
performed 

significantly better (p 
< 0.001) than the non- 
athletic healthy males. 

 
 
 
 
 
 
 
 

 
4. Goran 

Markovic and 
Pavle Mikulic 

(2011) 

  
 
 
 
 
 

 
One-hundred 
and six (106) 
prospective 
young male 

soccer players 
(goalkeepers 

excluded). 

 
 
 
 
 
 
 
 
 

 
Age groups 
U13 to U19 

 
 
 

 
Cornerbacks (1,213 ± 

407 m) had 

significantly (all p< 
0.01) lower adjusted 
performance scores 

than centre 
midfielders (1,539 ± 

672 m), wide 
midfielders (1,504 ± 

492 m), and forwards 
(1,472 ± 526 m), but 

not fullbacks 
(1,375 ± 505 m) 

respectively 

 
 
 
 
 
 
 
 
 
 

 
12-19 years 

The ANOVA 
identified significant 
differences (F = 25.3; 
p< 0.001; Cohen’s d = 
2.84; observed power 

= 0.99) among age 
categories in Yo-Yo 

IR1. 
The ANCOVA 

identified significant 
differences (F = 3.1; 
p< 0.019; Cohen’s d = 
0.42; observed power 
= 0.80) in Yo-Yo IR1. 

The Yo-Yo IR1 test 
proved to be valid, 
reliable, and easily 

available 
measurement tool of a 

player’s soccer- 
specific endurance 

capacity. 

 
 
 
 
 
 

 
5. Serdar 

Bayrakdaroğlu, 
et.al, (2020) 

 
 

75 young 
soccer players 
at 5 different 

playing 
positions 

participated in 
study 

voluntarily 
(cornerback: 

n=15, fullback: 
n15 midfielder: 
n=15, winger: 

n=15, forward: 
n=15). The 

 
 
 

 
(cornerback: 

n=15, 
fullback: 

n=15 
midfielder: 

n=15, winger: 
n=15, 

forward: 
n=15). 

 

 
Midfielders covered 

more distance 
(2425,33±440,42 m) 

than forward 
(2146,67±339,64 m), 

winger 
(2137,33±615,18 m), 

fullback 
(2056,00±512,43m) 

&cornerback 
(1960,00±313,51 m) 

respectively 

 
 
 
 
 
 

 
Playing U-21 

category 

No significant 
difference was 

observed between 
young soccer players 
at different playing 

positions in terms of 
the VO2max, covered 

distance and 
maximum aerobic 

speed (MAS) values. 
The analysed results 

indicated that the 
midfielders had the 
highest test values 

than soccer players of 
other playing 

positions. 
 

In this present review players’ age range was 
mostly between 11- 21 years and few are below the 
stated age group. Researcher finally selected five 

studies for analysis based on three different criteria, 
such as age groups of the subjects, position of play 

and players’ level of participation. In all the studies 
every subject performed YYIR1 test. 

In the study conducted by Deprez D et.al, (2014) 

total number of players was 36 who performed the 
YYIR1 test. To analyse the effect of YYIR1 test on 36 
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subjects of three age groups, the Mean and SD values 
were considered, which were 2024 ± 470 m, 2404± 347 
m, 2475±347 m) for the U-15, U-17 and U-19 groups 

respectively [8]. 

In the study conducted by Markovic, G., & 

Mikulic, P (2011), the position wise data of YYIR1 

test of Centre back, Mid fielder, Forward, Fullback, 
Wingers, Cornerbacks and Goalkeepers were taken 
into consideration for analysis. Mean and SD of 106 
subjects in the positions of Cornerbacks, Centre 
midfielder, Wide Midfielder, Forward and Fullback 
were 1213 ± 407 m, 1539±672, 1504±492, 1472±526, 
and 1375±505 respectively [9].In the study conducted 
by Serdar Bayrakdaroğlu, et.al (2020) on 75 young 
soccer players of 5 different playing positions such as 

Midfielder, Forward, Wingers, Fullback and 
Cornerback, Mean and SD were 2,425.33 ± 440.42 m, 
2,164.67 ± 339.64 m, 2,137.33 ± 615.18 m, 2,056.00 ± 

512.43 m, and 1,960.00 ± 313.51 m, respectively [11]. 
In the study undertook by Deprez D et.al, (2015) 

on 228 subjects according to their level of 
participation, such as Elite Level, Sub-Elite Level and 
Non-Elite groups and the Mean and SD values of 
YYIR1 test were 890±354 m, 1022±444 m and 

1556±478 m respectively [7]. In another study 

conducted by, James P. Veale et.al, (2010) on 60 

subjects out of which 20 players belonged to Elite 
level, another 20 to Non-Elite Level and remaining 20 
to the Non-Athletic Healthy Male groups, Mean and 
SD values of YYIR1 performances were 1910±230, 
1438±335 and 774±358 for Elite, Sub elite and non- 

athletic healthy male groups respectively [10]. 

4. DISCUSSION 

Present review study investigates reliability and 
validity of the YYIR1 test. This test was 
physiologically indicated to be highly reliable for 
soccer players belonged to the age between 13 to 18 

years of Belgian Elite Youth Soccer players [7]. Also, 

that YYIR1 test was proven to be reliable in the 
age groups of U13 and U15 and highly reliable in the 

age group of U17 players [8]. This test was highly 

valid and reliable to measure the intermittent aerobic 
performance capacity of young football players and 
it can be used to measure sports -specific endurance 

capacity [9]. This test was very highly prominent test 

to measure performance abilities of elite junior 

players [10]. The performance of the midfielders had 

larger aerobic capacity than other players. The young 
midfielders covered more distance in Yo-Yo IRT1 test 
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