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 The Yo-Yo Intermittent Endurance Level 2 Test: Reliability  
of Performance Scores, Physiological Responses and Overload 

Characteristics in Competitive Soccer, Basketball  
and Volleyball Players 

by 
Konstantinos Papanikolaou1, Athanasios Chatzinikolaou2, Theodoros Pontidis2, 

Alexandra Avloniti2, Chariklia K. Deli1, Diamanda Leontsini2, Dimitrios 
Draganidis1, Panagiotis D. Tsimeas1, Lefteris Rafailakis1, Athanasios Z. Jamurtas1,  

Peter Krustrup3,4, Magni Mohr5,6, Ioannis G. Fatouros1 

The purpose of this study was to evaluate the reliability and reproducibility of the physiological and overload 
features of the Yo-Yo intermittent endurance test level 2 (Yo-Yo IE2) in competitive male soccer (n = 20), basketball (n = 
11), and volleyball players (n = 10). The participants completed Yo-Yo IE2 tests on three separate occasions with 
assessment of performance, heart rate, running speed, accelerations, decelerations and body load using GPS 
instrumentation. The intra-class correlation coefficient index, confidence intervals and coefficients of variation were 
calculated to assess the reliability of the test. Intra-class correlation coefficients for test-retest trials in the total sample 
ranged from large to nearly perfect (total distance: 0.896; mean speed: 0.535; maximum speed: 0.715; mean HR: 0.876; 
maximum HR: 0.866; body load: 0.865). The coefficients of variation for distance, mean speed, HR response, as well as 
acceleration and deceleration scores for test-retest trials ranged from 1.2 to 12.5% with no differences observed among 
particular sport disciplines. The CV for shuttles performed ranged from 4.4 to 5.5% in all sports. Similar results were 
obtained for the three different categories of players tested. These results suggest that the Yo-Yo IE2 test appears to be a 
reliable alternative for evaluating the ability to perform intermittent high-intensity running in different outdoor and 
indoor team sports. Players may need one or two familiarization tests to ensure valid assessment of intermittent 
endurance capacity. It appears that the Yo-Yo IE2 test incorporates accelerations and decelerations in a consistent and 
reproducible fashion. 

Key words: aerobic capacity, acceleration, deceleration, endurance, HR, running speed. 
 
Introduction 

Team sports such as soccer, basketball and 
volleyball are characterized by frequent  
 

 
changes in activity patterns, mostly consisting of 
repetitive high-intensity actions (e.g. sprints,  
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decelerations, accelerations, jumping, sliding, 
shooting and shuffling) interrupted by periods of 
low-to-moderate intensity or even standing still 
(McInnes et al., 1995; Mikołajec, 2012, 2017; 
Mroczek et al., 2014; Puente et al., 2017). 
Cardiovascular loading and muscle and blood 
responses during basketball and soccer games, 
indicate mobilization of all energy systems, i.e. 
oxidative phosphorylation, the ATP-
phosphocreatine (CP) system and glycolysis, with 
anaerobic loading being highly important during 
the most intense periods of play (Krustrup et al., 
2006; McInnes et al., 1995; Mohr et al., 2016). In 
team sports, endurance refers to the ability to 
continuously carry out moderate-to-high-intensity 
activities, and performance is strongly associated 
with oxidative capacity, glycolytic rate, removal of 
lactate and other metabolic by-products, along 
with regulation of ion homeostasis (Bangsbo et al., 
1995). Correlations between markers of these 
physiological systems and different match 
performance variables in a soccer game have been 
reported previously (Mohr et al., 2016). Improved 
sport-specific endurance is associated with more 
efficient match performance since players can 
cover greater distances and perform more high-
intensity actions in a game (Helgerud et al., 2001).  

The amount of high-speed running is a 
crucial factor in soccer and distinguishes between 
distinct levels of competency (Mohr et al., 2003; 
Krustrup et al., 2015). Fatigue is often expressed as 
a decline in high-intensity running over time and 
is associated with high blood and muscle lactate 
levels, impaired buffering capacity, perturbations 
in ion balance and glycogen depletion (Mohr et al., 
2015, 2016). Soccer, basketball and volleyball are all 
intermittent-type sports characterized by a high 
rate of high-intensity actions creating a 
considerable metabolic and physiological 
overload, but they differ in terms of duration, 
muscle recruitment patterns, regulations and 
pitch/court dimensions (Chatzinikolaou et al., 
2014; Draganidis et al., 2015; Narazaki, 2009).  

Although numerous tests have been 
developed to assess the conditioning level of team 
sport athletes, most of them are continuous and 
their relevance to intermittent team sports has been 
questioned (Krustrup et al., 2003, 2005). The Yo-Yo 
Intermittent Endurance test level 2 (IE2) has been 
extensively utilized in the literature to monitor the 
sport-specific intermittent endurance capacity  
 

 
level and training adaptations in soccer players 
and other athletes in intermittent-type sports such 
as soccer, basketball, and volleyball (Bradley et al., 
2011, 2014; Krustrup et al., 2015). The speed of the 
test progresses gradually, and the 2x20-m shuttle 
runs are followed by an active 5-s recovery phase. 
It has been stated recently that the Yo-Yo IE2 test 
scores have a positive correlation with running 
performance and HR responses in competitive elite 
male and female soccer players (Bradley et al., 
2011, 2014) and that the training-induced 
alterations in soccer-specific endurance capacity of 
elite male and female players during a competitive 
season affect performance during the test (Bradley 
et al., 2014; Heisterberg et al., 2013). In a recent 
study examining physiological responses of the 
Yo-Yo IE2 test in untrained men and trained soccer 
players, it was observed that the Yo-Yo IE2 test was 
a sensitive tool to discriminate between 
performances at different fitness levels and also to 
impose alterations in muscle glycogen and CP 
content as well as in multiple metabolites such as 
blood lactate and glucose, plasma potassium, 
ammonia and free fatty acids (FFAs) (Krustrup et 
al., 2015). The intermittent nature of the Yo-Yo IE2 
test makes it a valuable tool to evaluate endurance 
capacity of athletes participating in sports with an 
intermittent exercise pattern. The Yo–Yo IE2 is 
time- and cost-effective, easy to apply and 
frequently used by elite soccer teams to evaluate 
sport-specific endurance, but its validity and 
reproducibility have not been inadequately 
investigated even in soccer (Bradley et al., 2011). 
The Yo-Yo IE2 has been successfully utilized 
mostly in soccer, less often in basketball, and rarely 
in volleyball (Castagna et al., 2006). Despite 
basketball and volleyball being indoor team sports, 
they share common physiological elements, as the 
activity pattern of all these sports includes a variety 
of brief high intensity intermittent actions which 
tax the ATP-CP and glycolytic energy systems 
during practices and games and the oxidative 
phosphorylation system during the recovery phase 
(Sheppard et al., 2009). Hence, the Yo-Yo IE2 test 
could be utilized for the evaluation of sport-
specific endurance capacity in outdoor and indoor 
team sports with an intermittent nature of activity 
patterns. 

Although Yo-Yo IE2 performance has been 
shown to be correlated with maximal oxygen 
uptake (VO2max), mostly in soccer players and, to a  
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lesser extent, in basketball players, information for 
coaches and researchers regarding its reliability 
and reproducibility, especially in other team 
sports, is lacking (Bangsbo and Mohr, 2012). 
Therefore, the aim of this study was to (i) evaluate 
the reliability and reproducibility of both the 
physiological and overload features of the Yo-Yo 
IE2 in soccer, basketball and volleyball players; (ii) 
compare responses in overload variables of the test 
among testing trials in each sport discipline to 
determine whether a familiarization process is 
critical for this test; (iii) compare overall 
performance in this test among the three sport 
disciplines and its reproducibility across repeated 
trials; (iv) compare responses of overload variables 
of the test (i.e. distance covered, speed, 
acceleration, deceleration, heart rate, body load) 
across trials and between sport disciplines. We also 
hypothesized that heart rate, distance covered, 
speed, accelerations and decelerations would be 
reproducible in test-retest trials of the Yo-Yo IE2 in 
soccer, basketball and volleyball players and that 
there would be no differences between sport 
disciplines among sports in the responses of 
overload variables of the test. 

Methods 
Participants and experimental overview 

A preliminary power analysis (a power of 
0.9, effect size >0.55, probability error of 0.05) based 
on previous similar studies on Yo-Yo testing 
validity and reliability (Bradley et al., 2011; 
Krustrup et al., 2003) indicated a sample size of 18–
20 total participants. Consequently, 29 competitive 
male soccer players, 15 competitive male 
basketball players and 14 competitive male 
volleyball players from local clubs were initially 
approached/interviewed, yet 20 soccer players (SP: 
age 21.9 ± 1.5 years; body mass 74.2 ± 6.5 kg; body 
height 1.77 ± 0.06 m; BMI 23.5 ± 2.1 kg/m2; body fat 
16.6 ± 4.4%), 11 basketball players (BP: age 20.8 ± 
1.3 years; body mass 82.3 ± 6.6 kg; body height 1.86 
± 0.05 m; BMI 23.7 ± 1.2 kg/m2; body fat 19.8 ± 4.8%) 
and 10 volleyball players (VP: age 20.9 ± 1.1 years; 
body mass 80.5 ± 10.5 kg; body height 1.86 ± 0.08 
m; BMI 23.0 ± 4.4 kg/m2; body fat 18.6 ± 4.4%) 
finally volunteered to participate in this study.  The 
inclusion criteria were: (1) participation at the 
competitive level for ≥6 years (≥5 practices/week); 
(2) no recent history (≤12 months prior to the study) 
of muscle injury, illnesses/diseases; (3) no  
 

 
consumption of drugs, performance-enhancing 
supplements and medications. Written informed 
consent to participate in the study was provided by 
the participants after they had been informed 
about all risks, discomforts and benefits involved 
in the study. The procedures were in accordance 
with the 1975 Declaration of Helsinki, as revised in 
2000, and approval was received from the 
institutional ethics committee (University of 
Thessaly). 

A three-group, repeated-measures design 
was applied to evaluate the reliability of 
performance scores, physiological responses and 
overload characteristics to repeated (three trials) 
test-retest trials of the Yo-Yo IE2 tests. The study 
was performed one week following the completion 
of the participants’ in-season period while they 
were still accustomed to training and match loads. 
During the week that preceded the experimental 
phase no training was performed by the 
participants. Players were measured at the same 
time of day (anthropometric measurements: 09.00–
11.00 a.m.; Yo-Yo IE2: 6.00–8.00 p.m.) and under 
the same environmental conditions. Two 
familiarization sessions of the Yo-Yo IE2 were 
allowed before the study. Yo-Yo IE2 testing was 
performed on a soccer pitch for SP and on an 
outdoor court for BP and VP, three times with a 7-
day recovery period between testing trials. During 
testing, participants’ performance was monitored 
and their HR and overload characteristics (speed, 
accelerations, decelerations, distance, body load) 
were recorded. 
Measurements 

Body mass was measured to the nearest 0.1 
kg (Seca alpha 770, Vogel & Halke Hamburg, 
Germany) and body height to the nearest 1 mm 
(Seca bodymeter 208, Vogel & Halke Hamburg, 
Germany). Body composition was assessed using 
dual-energy X–ray absorptiometry (DXA, Lunar 
DPX PRO) as described (Vlachopoulos et al., 2017).  

The Yo-Yo IE2 was performed as 
previously described (Bradley et al., 2011). The HR 
was measured in 5-s intervals during the tests and 
data were subsequently analyzed using Polar 
Team2software (Polar team 2, Polar, Kempele, 
Finland). During testing, a high-time-resolution 
GPS device (15 Hz; GPSport, Canberra, Australia) 
was used to measure the distance covered, speed 
(mean and maximum), accelerations (mean values 
of covered distances at 0–2 m/s2, 2–3 m/s2 and  
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>3m/s2), decelerations (mean values of covered 
distances at 0–2 m/s2, 2–3 m/s2 and >3 m/s2), and 
body load (an arbitrary measure of total external 
mechanical stress using accelerometry data) 
(Cummins and Orr, 2015). 
Statistical Analyses  

One–way repeated measures ANOVA was 
used to detect differences in Yo-Yo IE2 
performance, HR and overload responses. When a 
significant interaction was detected, data were 
then analyzed using a Bonferroni post-hoc test. The 
intra-class correlation coefficient index (ICC) and 
coefficients of variation (CV) were used to analyze 
the reliability of the test. The magnitude for 
correlation coefficients was considered trivial (r < 
0.1), small (r = 0.1–0.3), moderate (r = 0.3–0.5), large 
(r = 0.5–0.7), very large (r = 0.7–0.9), nearly perfect 
(r > 0.9) or perfect (r = 1.0) (Hopkins et al., 2009). 
Confidence intervals (CI) were also calculated for 
all ICCs. Statistical significance was set at p < 0.05. 
Statistical tests were processed using SPSS 
software (SPSS Statistics for Windows, version 22, 
Chicago, IL, USA). 

Results 
Results are presented as means ± SD. While 

total body fat and was comparable between 
groups, SP had lower (p < 0.05) body mass and 
body height than BP and VP.  

Figures 1 and 2 compare the total distance, 
heart rate, body load, speed, acceleration and 
deceleration responses during the Yo-Yo IE2 
among trials and sport disciplines. In BP and VP, 
but not in SP, Yo-Yo IE2 performance increased (p 
< 0.05) during the second and third trials compared 
to the first one (Figure 1A). Yo-Yo IE2 performance 
of SP was greater (p < 0.05) compared to VP and BP 
in all trials. Performance of BP was greater (p < 
0.05) than that of VP in trials 2 and 3, but not in trial 
1 (Figure 1A). Mean HR (Figure 1B) in the total 
sample, as well as in individual groups, was 
similar in trials 1 and 2, but decreased (p < 0.05) in 
trial 3 (Figure 2A). No differences in mean HR 
response were detected between groups. Maximal 
HR (Figure 1C) and body load (Figure 1F) were 
similar between trials and groups during the test. 
Mean speed(Figure 1D) was similar among trials 
and groups, with the exception of BP which 
exhibited a greater value in trial 3 than in trials 1 (p 
< 0.05) and 2 (p < 0.05). Maximum speed (Figure 1E) 
was similar among trials and groups, except for BP  
 

 
who exhibited a greater value in trial 1 than in trials 
2 (p < 0.05) and 3 (p < 0.05). Mean distance covered 
with accelerations of <2 m/s2 (Figure 2A) was 
similar between groups in all trials. When the three 
Yo-Yo IE2 trials were compared, BP only 
demonstrated lower values in trial 1 compared to 
trials 2 (p < 0.05) and 3 (p < 0.05). Distance covered 
with accelerations at 2–3 m/s2 (Figure 2B) was 
smaller in VP than in SP in all testing trials (p < 
0.05). Distance covered with accelerations of >3 
m/s2 (Figure 2C) was similar between groups in all 
trials, except for the lower value in VP compared 
to SP in trial 3 (p < 0.05). No differences were noted 
among trials for all groups for distance covered 
with accelerations at 2–3 m/s2 and >3 m/s2. 
Distances covered with decelerations of <2 m/s2 
and 2–3 m/s2 (Figures 2D-E) were similar between 
groups in all trials. However, distance covered 
with decelerations of >3 m/s2 (Figure 2F) was lower 
(p < 0.05) in VP and BP than in SP in all trials. No 
differences were noted between trials for all 
groups for all deceleration zones.  

Table 1 provides the reliability coefficients 
(intra-class correlation coefficients and confidence 
intervals) for all variables tested. In SP, ICCs 
ranged from small to nearly perfect, i.e. 0.870 for 
total distance, 0.181 for average velocity, 0.519 for 
maximum velocity, 0.805 for mean HR, 0.848 for 
maximum HR and 0.888 for body load. In BP, ICCs 
ranged from small to nearly perfect, i.e. 0.767 for 
total distance, 0.127 for average velocity, 0.767 for 
maximum velocity, 0.931 for mean HR, 0.933 for 
maximum HR and 0.631 for body load. In VP, ICCs 
ranged from large to nearly perfect, i.e. 0.965 for 
total distance, 0.779 for average velocity, 0.790 for 
maximum velocity, 0.751 for mean HR, 0.593 for 
maximum HR and 0.966 for body load. The CVs for 
distance, mean speed, HR responses, and 
acceleration and deceleration scores for test-retest 
trials ranged from 1.2 to 12.5%, with no differences 
observed between different sport disciplines. 
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Figure 1 

Total distance covered (A), mean (B) and maximum (C) HR responses, mean (D) and 
maximum (E) speed recorded and body load (F) measured during the Yo-Yo IE2 test. 

SP, soccer players; BP, basketball players; VP, volleyball players; a significant difference 
between trials 1 and 2 (p < 0.05); b significant difference between trials 1 and 3 (p<0.05); 

e significant difference between SP and VP in trial 3 (p < 0.05). 
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Figure 2 

Mean distance covered with accelerations of <2 m/s2 (A), 2–3 m/s2 (B), and >3 m/s2 (C) 
and decelerations of <2 m/s2 (D), 2–3 m/s2 (E), and >3 m/s2 (F) during the Yo-Yo IE2 
test.  SP, soccer players; BP, basketball players; VP, volleyball players; a significant 

difference between trials 1 and 2 in BP (p < 0.05); b significant difference between trials 
1 and 3 in BP (p < 0.05); c significant difference between SP and VP in trial 1 (p < 0.05); 

d significant difference between SP and VP in trial 2 (p < 0.05); e significant difference 
between SP and VP in trial 3 (p < 0.05). 
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Table 1 
Intra-class correlation coefficients and confidence intervals for all variables tested. 

 
                  SP  BP VP 

 ICC 95% CI ICC 95% CI ICC 95% CI 

Variables  LB UB  LB UB  LB UB 

Total Distance 0.870 0.691 0.953 0.767 0.319 0.937 0.965 0.898 0.991 

Mean Speed 0.181 -0.945 0.702 0.127 -1.556 0.764 0.779 0.353 0.940 

Maximum Speed 0.519 -0.141 0.825 0.767 0.317 0.937 0.790 0.384 0.943 

Average HR 0.805 0.521 0.932 0.931 0.799 0.981 0.751 0.270 0.933 

Maximum HR 0.848 0.640 0.945 0.933 0.804 0.982 0.593 -1.191 0.890 

Body Load  0.888 0.734 0.959 0.631 -0.082 0.900 0.966 0.902 0.991 

Acc (0-2 m/s2) 0.251 -0.778 0.728 -0.192 -2.490 0.678 0.887 0.669 0.970 

Acc (2-3 m/s2) 0.454 -0.298 0.801 0.845 0.546 0.958 0.806 0.433 0.948 

Acc (>3 m/s2) 0.774 0.464 0.918 0.523 -0.398 0.871 0.656 -0.009 0.907 

Dec (0-2 m/s2) 0.772 0.459 0.917 0.623 -0.105 0.898 0.918 0.759 0.978 

Dec (2-3 m/s2) 0.799 0.523 0.927 0.879 0.646 0.967 0.900 0.706 0.973 

Dec (>3 m/s2) 0.780 0.478 0.920 0.870 0.619 0.965 0.899 0.703 0.973 

SP, soccer players; BP, basketball players; VP, volleyball players; ICC, Intraclass Correlation 
Coefficient; CI, Confidence Interval; LB, Lower Bound; UB, Upper Bound; Acc, Accelerations; Dec, 

Decelerations 
 
 
 
 
 
 
Discussion 

The principal finding in the present 
investigation suggests that the Yo–Yo IE2 test is a  
 

reliable protocol for evaluating intermittent  
endurance capacity in both indoor and outdoor 
sports, i.e. soccer, basketball and volleyball. It 
appears that HR and overload characteristics,  
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except for mean speed, are efficiently reproduced  
in repeated testing trials irrespective of the type of 
sport. Previous studies have evaluated the test–
retest reproducibility of the Yo-Yo IE2 test in elite 
female and male soccer players (Bradley et al., 
2012; Krustrup et al., 2003), but such data is lacking 
for basketball and volleyball players (Bradley et al., 
2011, 2012). This is the first study to examine the 
reliability and reproducibility of physiological and 
overload responses of the Yo-Yo IE2 test in 
competitive volleyball, basketball and soccer 
players. We revealed that Yo-Yo IE2 performance 
of BP and VP was comparable when this test was 
repeated just one week apart, demonstrating a very 
low coefficient of variation (CV of 4.5%), which is 
similar to that reported for elite male soccer players 
(3.9%) (Bradley et al., 2011) and the Yo-Yo IR1 test 
(5%) (Krustrup et al., 2003), but lower than that 
reported for the Yo-Yo IR2 test (8-10%) (Bangsbo et 
al., 2008; Krustrup et al., 2006). These low CV 
values are close to those reported for laboratory 
tests assessing VO2max and lactate threshold 
variables (Grant et al., 2002; Pfitzinger and 
Freedson, 1998).  

Yo-Yo IE2 performance was slightly lower 
compared to that reported by others for SP (Povoas 
et al., 2016), probably due to differences in 
participants’ levels of intermittent endurance 
capacity (Bradley et al., 2014). In general, SP 
performed better than VP and BP in this study, 
which agrees with the existing standards 
published for these sports (Rampinini et al., 2010). 
Overall, the reliability of total distance covered in 
repeated Yo-Yo IE2 trials was almost perfect for all 
groups, suggesting a high degree of 
reproducibility irrespective of the sport. In 
contrast, the reliability for mean speed was still 
large, but lower than the other performance 
variables for all groups. This may be attributed to 
a different running technique in players of 
different sports, which results in a versatile 
acceleration and deceleration running pattern. 
Considering the observed slightly better 
performance from test to test, the players became 
more familiar with the test and they developed a 
specific adaptation to the test, resulting in 
potentially better running economy (Folland et al., 
2017). Interestingly, performance was 
progressively improved from test to test, 
indicating that multiple familiarization trials are 
needed for the test to reflect the actual test  

 
performance. 

Maximum HR responses appear to be 
quite reliable and in accordance with other studies 
(Bangsbo et al., 2008; Bradley et al., 2011; Krustrup 
et al., 2015). The average HR responses observed in 
the study followed a downturn from the first to the 
third trial suggesting that the players acquired an 
adaptation to the test, probably as a result of better 
technique and control of accelerations, 
decelerations and turns during the test. This is also 
evident by the fact that all athletes exhibited high 
reliability scores for accelerations and 
decelerations, especially in those >2 m/s2. HR 
response demonstrated a progressive rise during 
the Yo-Yo IE2 test, suggesting a progressive rise in 
oxygen uptake (Bangsbo et al., 2008). This rise 
reached age-predicted maximal levels and was 
reproducible from trial to trial in all athletic 
groups. Although further validation of 
submaximal and maximal HR responses recorded 
during the Yo-Yo IE2 is needed, especially in BP 
and VP, it appears that athletes can reach maximal 
HR values with consistency in multiple trials 
performed one week apart.  

ICCs and CVs for the Yo-Yo IE2 were 
similar to those reported previously for SP on the 
Yo-Yo IR1 test (Krustrup et al., 2003) in terms of 
physiological and performance responses. 
However, mean speed ICC values were lower 
compared to those obtained for other performance 
measures, suggesting that competitive athletes, 
especially SP and BP, may have difficulty 
maintaining the same speed level across test stages. 
This issue may be resolved by introducing more 
familiarization trials. Interestingly, VP 
demonstrated higher ICC values for mean speed 
compared to SP and BP. 

For the first time, it has been shown that 
the Yo-Yo IE2 incorporates a considerable amount 
of low-, moderate-, and high-intensity 
accelerations and decelerations, which are 
considered of paramount importance for success in 
soccer, basketball and volleyball. In fact, all 
athletes demonstrated large ICCs and low CVs for 
accelerations and decelerations, suggesting 
consistent reproducibility of these elements during 
testing. Although there is a small number of 
studies suggesting that the Yo-Yo IE may be a valid 
and reliable test for BP (Padulo et al., 2016), no data 
exist for VP. It seems that GPS analysis of the 
activity data of this test further corroborates that it  
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may be used for BP and VP as it is already for SP. 

The Yo-Yo IE2 consistently confirmed a 
higher level of intermittent endurance capacity of 
SP compared to BP and VP and that of BP 
compared to VP, which has also been described in 
the literature, further corroborating the capacity of 
this test to consistently discriminate between 
different levels of intermittent endurance capacity 
(Deprez et al., 2015). 

In contrast to laboratory testing, the use of 
the Yo-Yo IE2 test enables practitioners to assess 
the intermittent endurance capacity of all players 
in a team more frequently, with minimal 
equipment, at low cost and in a time-efficient 
manner (Stolen et al., 2005; Svensson and Drust, 
2005). Moreover, it appears that the test is capable 
of quantifying the intermittent endurance capacity 
of players of different team sports (outdoors and 
indoors), such as soccer, basketball and volleyball, 
which share some common elements of the 
physiological overload. Accordingly, basketball 
and volleyball practitioners could acquire 
information for monitoring training adaptations 
and planning the training micro- and macro-cycle. 
In addition, the Yo-Yo IE2 test could be also a  
 

 
time-effective option of intermittent endurance 
exercise for coaches which can efficiently replace 
an endurance training session, given the fact that 
the test can highly tax all energy systems and 
impose multiple physiological responses 
(Krustrup et al., 2015). Furthermore, the Yo-Yo IE2 
test is reproducible not only in soccer, but also in 
basketball and volleyball players and thus may be 
a sensitive tool to differentiate between different 
levels of intermittent endurance capacity. 
However, it is essential for players to perform 
familiarization sessions prior to actual testing to 
obtain a concrete estimation of their performance 
level. 

Practical Implications 
The Yo-Yo IE2 appears to be a reliable 

alternative for evaluating intermittent endurance 
capacity among different codes of team sports. This 
test incorporates accelerations and decelerations in 
a consistent and reproducible fashion. Players 
should be adequately familiarized prior to actual 
testing to ensure valid assessment of intermittent 
endurance capacity. 
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