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Summary.—The progress that a 6-wk. preseason training has on specific endurance 
in a professional basketball team, the intensity of the intervals of effort, and recovery was 
evaluated through a progressive and maximal interval field test (TIVRE-Basket). After 
carrying out the test at the beginning and at the end of the preseason, there was a 9% 
increase in the intensity identified as the anaerobic threshold. Since the effort required 
9% less of the HRmax, the percentage of recovery was 3% better. The percentage of re-
covery after the intensity threshold was significantly lower, although it was higher after 
the preseason. The TIVRE-Basket test simultaneously identifies progress in different 
intensities of effort, in aerobic endurance, and in the capacity for recovery in critical 
periods of training.

As basketball is an acyclic and discontinuous sport, a progressive, and 
maximal interval field test has been designed and validated (TIVRE-Basket) 
for the evaluation of the specific endurance of basketball players, allowing for 
the monitoring of effort at standardized intensities and for assessing recovery 
(Vaquera, Morante, García-López, Rodríguez-Marroyo, Ávila, Mendonça, & 
Villa, 2007).

Basketball requires both the aerobic and anaerobic systems simultaneously 
to carry out maximal (sprints, jumps) and submaximal (moderate running) 
efforts. It demands large repetition of intense anaerobic activity and requires 
capacity for recovery, so evaluating specific endurance is important. The in-
tensity of practice sessions and/or competitions as monitored by the heart rate 
(HR) reflects higher energy demands than expected (McInnes, Carlson, Jones, 
& McKenna, 1995; Abdelkrim, El Fazaa, & El Ati, 2007). The goal of this study 
was to verify the improvements from preseason training to the intensities of  
effort and recovery by means of the TIVRE-Basket field test in a professional 
basketball team.

 
 

1Address correspondence to Dr. José Gerardo Villa Vicente, Department of Physical Education 
and Sports, University of Leon, 24071 León, Spain or e-mail (jg.villa@unileon.es).
2This study was made possible thanks to a research project subsidized by the Spanish High Coun-
cil for Sport and in which the Spanish Federation of Basketball collaborated.
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Method

The interval test for the evaluation of specific endurance in basketball 
(TIVRE-Basket) allows up to 12 players to take part in a field test on a basket-
ball court simultaneously. Players run at the same speed (with auditory stimuli 
to guide them), and the test is specific (with changes of speed and direction), 
interval (players complete 3 laps on a 96 m circuit, separated by cones at a dis-
tance of 8 m from each other, followed by a recovery period of 30 sec.), progres-
sive (initially 7.8 km/hr.; every interval increases 0.6 km/hr.), and maximal (un-
til exhaustion).

Forty-eight to 72 hr. after taking part in a treadmill stress test with VO2max 
analysis, 10 professional basketball players, each with 5 to 12 years of national 
and international experience (Spanish first—ACB and second—LEB) profes-
sional divisions and national teams) took part in the TIVRE-Basket test while 
wearing a heart rate monitor (Polar Vantage NV®). The maximum and mini-
mum HR of every interval of effort were identified using the Polar software 
Precision Performance Version 3.01. The interval which corresponds to the an-
aerobic threshold (ATi) was identified when there was an inflection in the pro-
gression of the maximum heart rate (HRmax) according to the speed of the inter-
vals of effort, as done in the methodology of Probst (García, Villa, Rodríguez, 
Morante, Del Palacio, & Jover 2003). The differences between variables were 
analyzed utilizing the statistical package SPSS Version 14.0.

Results and discussion

After the preseason, results from the TIVRE-Basket test demonstrate more 
intervals completed (14.6 vs. 14.7), meters covered (4596 vs. 4654), and more 
players completing intervals. There were no significant differences in HRmax 
(184 vs. 180), which reached 96.4% and 94.2% of theoretical HRmax, respective-
ly for subjects 29 years of a          ge (Fig. 1).
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Fig 1. Heart rate of effort and recovery in TIVRE-Basket test at the beginning (evaluation 1) 
and end of preseason (evaluation 2). *Significant differences from previous intervals (p < .05); 

+Significant differences between Evaluation 1 and Evaluation 2 (p < .05); n = number of players in 
interval; ATi = interval (km/h y bpm) in which the anaerobic threshold is identified.
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The capacity of the basketball player with a high VO2max (54 ml/kg/min.) 
to carry out the highest number of actions at maximal intensity with scarce pe-
riods of recovery is essential for identifying optimal physical conditioning, al-
though the relationship with recovery is not yet clear (McInnes, et al., 1995).

After the preseason, the HRmax at all the intervals was an average of 9.7% 
lower. It was significantly lower at the first seven intervals, which had a lower 
intensity than the anaerobic threshold (Fig. 1). For Vaquera, et al. (2007), this 
signifies progress in physical conditioning.

The anaerobic threshold is considered to be valid and sensitive for evalu-
ating the specific aerobic endurance in medium duration (10–30 minutes) and 
long duration (more than 30 minutes) efforts, so it is often used to differenti-
ate subjects according to their physical conditioning and to plan and program 
training loads.

The TIVRE-Basket test has proved to be effective for this, as it has been 
observed that anaerobic threshold increases 7.3% after a 6-wk. preseason (Fig. 
1). This indicates that certain anaerobic actions will be less fatiguing when sus-
tained at a higher aerobic endurance (Vaquera, et al., 2007).

TABLE 1

Interval Velocity (km/h) Evaluation-1 Recovery (%) Evaluation-2 Recovery (%)

1 7.8 18.87 ± 3.37 17.89 ± 1.81

2 8.4 16.15 ± 1.15 20.40 ± 2.10

3 9 15.46 ± 1.40 18.07 ± 1.32

4 9.6 15.44 ± 1.60 18.18 ± 1.44

5 10.2 12.50 ± 1.67 * 18.23 ± 1.92

6 10.8 15.2 ± 1.21 17.95 ± 1.91

7 11.4 13.00 ± 0.63 * 15.59 ± 1.44 *

8 12 11.51 ± 0.70 14.69 ± 1.37

9 12.6 10.13 ± 0.95 * 13.31 ± 0.95

10 13.2 9.21 ± 0.72 14.22 ± 1.55

11 13.8 8.24 ± 1.18 10.78 ± 0.80*

12 14.4 7.85 ± 0.67 10.58 ± 0.76

13 15 7.03 ± 0.69 9.76 ± 1.17

PreATi 10.2 ± 0.54 11.48 ± 0.61 12.97 ± 1.14 #

PostATi 14.1 ± 0.38 8.15 ± 0.66 10.31 ± 0.89 #
Percentages of recovery in TIVRE-Basket test at the beginning (Evaluation 1) and end (Evaluation 
2) of preseason. Values Means ± SEM. *Significant difference with the previous interval (p < .05). 
# Significant difference between percentages (%) of recovery in intervals before (PreATi) and after 
(PostATi) the anaerobic intervallic threshold (p <  .05).

All percentages of recovery at every interval were on average 3% greater 
after the preseason, as seen in Table 1. It is also observed that near the anaero-
bic threshold interval, the percentage of recovery was significantly lower with 
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regard to the previous interval. At the beginning and end of the preseason the 
percentage of recovery was significantly lower at intensities above the threshold 
(Table 1), although recovery was much better after the preseason, even in near 
maximal intervals of effort (Vaquera, et al., 2007)
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