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Headline

The basketball competition is approximately 7,000 meters
per game by walking, jogging, running, and sprinting (1).

Therefore, basketball performance requires a high endurance
ability for high-intensity intermittent performance, repeated
sprinting and change of direction ability (2-4).

The basketball positions include guard, forward, and center,
which have different roles. The guard requires high endurance
ability of the high-intensity repetition of sprinting and change
of direction on the ball carry (2,3). The forward requires drib-
bling, shooting, and rebounding. The center requires anthro-
pometry factors such as height and body weight (BW) for
rebounding and screen-outs (2,3). Therefore, we believe there
are differences in endurance ability due to the different roles
required by each position.

The 30-15 intermittent fitness test (IFT) consists of repeat-
edly running for 30 seconds and resting for 15 seconds until
all–out (5). We believe the motion mode is similar in bas-
ketball because it is repeated jogging, running, and sprinting
over a short period. Therefore, it is essential to assess the
high-intensity intermittent performance of basketball players
using the 30-15 IFT.

Aim
This study aimed to examine whether high-intensity intermit-
tent performance differs between positions.

Design
Cross-sectional design

Methods
Participants. Twelve male high school basketball players
participated in this study (Age: 16.6±0.5 years, Height:
178.9±7.5 cm, Body weight: 74.5±9.6 kg, Guard: n=4, For-
ward: n=5, Center: n=3). They were level of competition in
the national high school championships. Data for this study
were measured as part of basketball practice. We explained

the purpose of the study and data handling to the head coach
and obtained this approval to use the measured data.

Anthropometry. The height was taken from the values used
in the player registration for the competition. The BW was
recorded by self-report when measuring 30-15 IFT.

30–15 IFT. The 30-15 IFT was conducted with the 28 m
version (5). The running speed started at 8.0 km·h−1 and
increased progressively by 0.5 km·h−1. Participants ran a 28-
meter course with lines A, B (middle line), and C set up ac-
cording to the beep. Three-meter zones were set up in front
of lines A and C and on both sides of line B. The test contin-
ued if the participant was in the three-meter zone when the
beep sounded. During the 15-second rest period, participants
walked to the assigned starting line for the next stage. The
test was finished if the three-meter zone was not reached in
time three times during the same stage. In addition, maximal
oxygen uptake/BW (VO2max/BW) was calculated using the
final stage running speed, gender, age, and BW (5).

Statistical analysis. The effect size indicated Cohen’s d.
The thresholds for effect size were as follows; trivial (0 ≤ d
≤ 0.2), small (0.2 ≤ d ≤ 0.6), moderate (0.6 ≤ d ≤ 1.2),
large (1.2 ≤ d ≤ 2.0) and very large (2.0 ≤ d ≤ 4.0) (6).
The magnitude-based inference is indicated to assess the in-
fluence. The confidence interval was 90%, and the following
scale: 25–75% possibly; 75–95% likely; 95–99.5% very likely;
> 99.5% most likely (7). The SWC was set at 0.2 of the effect
size.

Results
The measurement values are presented as mean ± standard
deviation (SD) (Table 1). The guard was possibly different at
30-15IFT velocity (d = -0.18, trivial) and VO2max (d = -0.29,
small) compared to the forward (Figure 1). In addition, the
guard was most likely difference in 30-15IFT velocity (d = -
1.69, large) and VO2max (d = -2.11, very large) compared to
the center (Figure 2). The forward was the most likely differ-
ence in 30-15IFT velocity (d = -1.41, large) and VO2max (d =
-1.70, large) compared to the center (Figure 3).
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Table 1. All data of participants

ALL Guard Forward Center

Guard vs.
Forward

Guard vs.
Center

Forward
vs.

Center
Measurement variances n=12 n= 4 n= 5 n=3

Mean ± SD Mean ± SD Mean ± SD Mean ± SD d(95%CI) d (95%CI) d
(95%CI)

Height (cm) 178.9 ± 7.5 172.3 ± 7.0 179.0 ± 3.3 187.7 ± 2.9 1.25
(0.71–1.78)

2.90
(1.87–3.93)

2.82
(1.86–3.79)

Body weight (kg) 74.5 ± 9.6 67.4 ± 5.9 72.4 ± 5.0 87.7 ± 5.5 0.91
(0.40–1.43)

3.54
(2.39–4.70)

2.89
(1.92–3.87)

30-15 IFT Velocity
(km·h−1) 19.6 ± 1.0 20.0 ± 1.1 19.8 ± 1.1 18.7 ± 0.3 -0.18 (-

0.68–0.31)

-1.69
(-2.53–
-0.85)

-1.41
(-2.18–
-0.65)

VO2max (ml·min·kg−1) 50.4 ± 2.4 51.6 ± 2.3 50.9 ± 2.3 48.0 ± 0.7 -0.29 (-
0.79–0.20)

-2.11
(-3.01–
-1.21)

-1.70
(-2.50–
-0.90)

Fig. 1. The effect size and 90% confidence interval of Guard versus Forward

Fig. 2. The effect size and 90% confidence interval of Guard versus Center
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Fig. 3. The effect size and 90% confidence interval of Forward versus Center

Discussion
The guard confirmed a higher high-intensity intermittent per-
formance compared to the other positions. We believe that
the role of position has influenced high-intensity intermittent
performance. Scanlan et al. (1) reported that the guard had
significantly longer dribbling distances than the other posi-
tions. In addition, Köklü et al.(3) reported that the guard has
a significantly higher VO2max than the other positions. There-
fore, we believe the guard requires a higher high-intensity in-
termittent performance than other positions.

The center had lower high-intensity intermittent perfor-
mance than the other positions. The result of this study was
similar to the trend of previous studies (3,4). The center has a
significantly lower frequency and rate of high-intensity move-
ment per game than the other positions (8). In addition, the
center requires higher height and BW because this position re-
quires rebounding and screen-outs (2,3). Therefore, we believe
high-intensity intermittent performance of the center may be
lower than in other positions.

Practical applications
• There were differences in high-intensity intermittent per-

formance between positions. Therefore, the volume and
type of high-intensity training should be adjusted for each
position.

Twitter: Junpei Shiba (@Junpei_Shiba)
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