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Abstract.

BACKGROUND: Basketball is an intermittent sport were both neuromuscular and aerobic fitness are essential for the players.
Thereby, repeated sprint training seems to be a feasible training strategy to improve these physical attributes.

OBJECTIVE: The aim of the present study is to verify the effect of repeated sprint training on the anaerobic and aerobic
performance in basketball players.

METHODS: Seventeen college players were randomized into two groups, repeated sprint training (n = 9) and control group
(n = 8). The repeated sprint training group performed 2-3 sets of 6 x 30 m all-out sprints, twice per week, in addition to
the regular training routine. The control group performed only regular training routine during six weeks on the pre-season. The
dependent variables were aerobic fitness, vertical countermovement jump, repeated vertical jump ability, and repeated sprints
ability.

RESULTS: Repeated sprint training improve the best sprint time (p = 0.033), worst sprint time (p = 0.035), sprint decrement
(p = 0.04), CMIJ (p = 0.037), and peak speed in the incremental test (p = 0.008).

CONCLUSION: Repeated sprint training is effective in conditioning neuromuscular quality-related abilities of short sprint
speed, jump, and aerobic fitness in college basketball players during the last phase of the pre-season.

Keywords: Athletes, team sports, physical fitness, intermittent efforts, high-intensity interval training

1. Introduction

Basketball is a team sport with intermittent char-
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ging) [1]. It might be defined as a sport with a great
anaerobic and aerobic component [2]. Moreover, dur-
ing intense periods of the games, time-motion studies
have found that 28.5-46.1% of the actions are sprints,
and players often repeated these high-intensity actions
every 21-39 s [3,4]. Thereby, maintaining the maxi-
mum performance after several sprints is fundamen-
tal. Accordingly, the ability to preserve the best perfor-
mance over a sequence of sprints, defined as Repeated
Sprint Ability (RSA) is characterized by short high-
intensity sprints (< 10-s) with short recovery periods
(< 60-s) [5]. The RSA is commonly used as a specific
test of athletic performance in sports that involve run-
ning as the main form of movement [6].

Traditionally, in the pre-season, the main physical
components required in sports are emphasized during
training, including their physiological determinants [7,
8]. The energy system contribution to RSA is altered
according to the number of bouts and recovery peri-
ods, that is, a gradual increase in aerobic fitness occurs
as more sprints are added in the training [9,10]. Thus,
high aerobic fitness is described as a recovery op-
timization during high-intensity intermittent exercise,
a common trait in high-performance basketball play-
ers [2]. Furthermore, the relevance of aerobic fitness
in basketball players is observed in studies that show
the relationship between aerobic power and RSA [11],
game time spent at high-intensity performance during
the matches [3], and in high-performance athletes [12].
Thus, strategies that aim to improve the RSA physio-
logical determinants are needed.

Interestingly, previous studies have demonstrated
that Repeated Sprint Training (RST), was effective for
improving aerobic fitness in young basketball play-
ers without negative effects on lower limbs explosive
strength [13,14]. RST is a high-intensity aerobic inter-
val training method that aims at the improvement of
neuromuscular (i.e. sprints and jumps) and metabolic
function in the short-term period (2-6 weeks) [15,16].
In fact, it is well established that both movements
require a greater neuromuscular demand (i.e. motor
unit synchronization, recruitment of high-order motor
units, stretch-shortening cycle efficiency, and muscu-
lotendinous stiffness) to develop maximal power [17].
Accordingly, previous studies have reported a rela-
tionship between vertical jump height and the max-
imum speed achieved at a 30-m distance, indicating
that the relationship is attributed to the similar de-
mands of stretch-shortening cycle required in both
movements [18,19]. Thus, RST might be an interesting
strategy to include in training during the pre-season to

improve muscle power performance in basketball play-
ers.

A meta-analysis conducted by Taylor et al. [16]
demonstrated that RST enhanced RSA, high-intensity
running, and countermovement jump (CMJ) perfor-
mances. Although this meta-analysis [6] provided in-
teresting data regarding the improvement of several
fitness components related to sports performance fol-
lowing RST, some limitation could be pointed out in
this study, which in turn, reinforce the need of fu-
tures investigations on this topic. First, only 13 studies
were included in the final analysis while the authors
found a low to moderate heterogeneity of the studies
mostly because of the small sample size, which may
have affected both the magnitude and the uncertainty
of these effects [20]. Second, both controlled and non-
controlled trials were included in the analysis. For in-
stance, only two controlled trials investigated the ef-
fect of repeated-sprint training on vertical jump perfor-
mance and only three on sprint performance. Consid-
ering that during the pre-season several fitness compo-
nents are targeted to be improved, studies that add non-
controlled trials design make it difficult to isolate the
effects of RST. Thereby, any improvement in fitness
components should be considered with caution be-
cause it is still unknown if those changes occur as a re-
sult of technical-tactical training routine. Some studies
have demonstrated improvements in skills and phys-
ical performance following game-based training (i.e.
technical-tactical training routine) [21-23]. Thus, to
fully quantify and understand the effects of repeated-
sprint training on the athletic group, a controlled ran-
domized trial design is necessary. Additionally, due to
the high frequency of jumps during games and training
sessions in basketball [3,4], improvements in a single
effort jump performance may not reflect the real game
demand in sports with intermittent nature. For instance,
during a basketball game, an athlete might perform ~
44 jump actions [3].

Thus, it is important to identify strategies to im-
prove the ability to maintain jump power throughout
matches, which is crucial for high performance. How-
ever, data regarding the short-term effect of RST on re-
peated vertical jump ability (RVJA) in basketball play-
ers are still unavailable. Thus, the aim of this study was
to analyze the effect of 4 weeks of RST on the anaero-
bic and aerobic fitness of basketball players during pre-
season. Our hypothesis was that RST strategy might
improve the RSA, vertical jump, and aerobic fitness
in comparison to the traditional basketball technique
training.
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2. Methods
2.1. Participants

The sample size was estimated using a priori power
analysis that was conducted using the program G*Pow-
er version 3.0.10 (Heinrich-Heine-University at Dus-
seldorf, Germany). The repeated measures ANOVA
with an o = 0.05, 1 — 3 = 0.80, and partial 7* for
best RSA from a previous study [24] gave a statisti-
cal power of 97.07% and an estimated sample size of
18 subjects. Twenty male college basketball players
(age: 21.2 + 2.3 years, range 18-24; weight: 81.1 £
12.6 kg; height: 180 + 5.8; %body fat: 23.1 + 5.9;
fat-free mass: 62.1 £+ 7.1), who compete at the re-
gional and national college level were recruited to par-
ticipate in the study. No differences were observed in
baseline between groups. The inclusion criteria con-
sidered in the study were: a) being active in compet-
itive basketball for > 3 years, b) not presenting any
injury that could make the experimental protocol un-
feasible, ¢) not using ergogenic substances that could
influence data collection, and d) attending > 85% of
training sessions. At the end of the experimental proto-
col, three players were excluded (attendance < 85% in
the training sessions), resulting in 17 players analyzed.
The study was approved by the Ethics and Research
Committee local (CAAE: 58886816.2.0000.5537) fol-
lowing the ethical principles contained in the Decla-
ration of Helsinki (2008). All participants who volun-
tarily participated in the research signed in a Free and
Informed Consent Term.

2.2. Measures

2.2.1. Body composition

Body mass and height were measured at baseline us-
ing an electronic scale (Welmy®, Sdo Paulo, Brazil),
with an accuracy of 50 g, and a coupled stadiome-
ter, with an accuracy of 0.1 cm. Body composition,
%body fat, and fat-free mass were determined us-
ing dual-energy radiological absorptiometry (DEXA)
(Lunar®/G.E PRODIGY - LNR41.990, USA), fol-
lowing the standards adopted by Naimo et al. [25].

2.2.2. Incremental treadmill protocol

Participants performed a maximal incremental test
on a treadmill (Centurion 200®, Micromed, Brasilia,
Brazil) to assess maximal velocity (Viya.x) and
VO3 max- The protocol consisted of maintaining a
speed of 8 km.h~! during the first 3-min, increas-

ing 1 km.h™! every 1-min until voluntary exhaustion
in agreement with the protocol described by Alvarez
et al. [26]. All players received strong verbal encour-
agement during the test. Heart rate (RS800cx, Polar
Electro®, Oy, Kempele, Finland) and respiratory gas
exchange (Metalyzer 3B, Cortex Biophysik GmbH,
Leipzig, Germany) were continuously measured dur-
ing the test. The ventilatory analyses were averaged in
20-s epochs. To be considered maximum the test had
to achieve at least two of the following criteria: (a) res-
piratory exchange ratio R > 1.1; (b) peak heart rate
> 90% predicted by age (HRpax = 220 — age), and
(c) RPE > 19 reported by the Borg scale [27]. Before
each test, the flow, volume, and gases of the metabolic
chart were calibrated according to the manufacturer’s
recommendations. The temperature in the laboratory
was ~ 23° during the incremental test. Before the test,
participants were instructed not to engage in vigorous
physical activity on the last day before the test, not to
eat heavy meals, and not to drink caffeinated beverages
in the three hours preceding the test.

2.2.3. Repeated sprint ability (RSA)

The RSA test consisted of six repetitions of 30-m
all-out sprints with 20-s recovery between each spr-
int [28]. Each sprint was registered through a photocell
system (Speed Test 6.0 CEFISE®, Szo Paulo, Brazil)
positioned at every 10-m of the total 30-m on a bas-
ketball court. Immediately after a warm-up (~ 5-min)
consisted of running at RPE = 1214 (somewhat hard),
short burst sprints, and lower-body stretching, the play-
ers performed a 30-m maximum speed test. This test
was used as an approval criterion for the RSA protocol.
For avoiding pacing strategy, players were requested
to perform in the maximum effort during each sprint
and the first sprint score achieve at least 90% of the
maximal 30-m speed. Regarding performance, the fol-
lowing indices were identified: RSAg = the best per-
formance among all sprints; RSAyw = the worst per-
formance among all sprints; RSArr = total time of all
sprints; RSAsr = mean sprint time; and RSApgc =
sprint decrement performance. The last one was iden-
tified by the following equation:

Sprint decrement = {(Total time/ideal time)—1} x 100
Note: Ideal time = RSAg multiplied by six [5].
2.2.4. Repeated vertical jump ability (RVJA)
The RVJA test was analyzed through a jump plat-

form connected to the Jump System 1.0 software
(CEFISE®, Sio Paulo, Brazil). The players performed
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Fig. 1. Experimental design. RST = repeated sprint training; CMJ = countermovement jump; RVJA = repeated vertical jump ability; RSA =

repeated sprint ability.

the countermovement jump test (CMJ) before the re-
peated vertical jump protocol; also, two CMJs were
performed with a passive recovery of 1-min between
each jump, and the best performance was recorded. All
players were requested to perform the maximum ef-
fort during RVJA and at least 90% of their individual
CMIJ for the first jump score. The RVJA consisted of
four sets of continuous 15-s jumps with 20-s recov-
ery between each set, the recovery period was adapted
from 10-s [29] to 20-s in our study. In both jump tests,
players started from an upright standing position with
hands on the hips. The participants were instructed to
quickly bend the knees (knee angle of ~ 90°) and
then immediately jump as high as possible. During the
jump, the legs were kept extended, to avoid knee flex-
ion during the flight phase and the participants were
asked to land at the initial point [30]. The following in-
dexes were identified: RVJA;5 = the best 15-s average
jump; RVJAgy = 60-s average jump; and RVJApgc =
jump decrement performance. High levels of reliability
have been reported for those indicators [31].

2.3. Design and procedures

This is an experimental study with randomized
block design (1 x 1) for interventions and assessments.
Randomization was made using a calculator (available
at: http://www.graphpad.com/quickcalcs/randomizel.
cfm) by an independent researcher who abstained from
direct contact with participants and assessments. Col-
lege male basketball players were allocated either in
the RST group (RSTG; n = 9) or in the control group

(CG; n = 8) that performed traditional basketball tech-
nique training sessions (mainly technical-tactical bas-
ketball exercises). Both groups performed equal train-
ing volume (i.e., 2 hours per day, 3 days per week).
In order to equalize the total volume of training for
each session, in the first part of training, the RSTG
performed the repeated sprint training while CG per-
formed physical and technical exercises. Following,
both groups performed the same training routine (phys-
ical and technical exercises). This study was conducted
during the last phase of the basketball pre-season pe-
riod and lasted nine weeks (see Fig. 1). In the first
week, all the participants were familiarized with the
tests (i.e., RSA, CMJ, and RVJA). In the second week,
three evaluation sessions with intervals of 48-72 h
were performed: pre-test evaluations including body
composition, maximal incremental test, countermove-
ment jump (CMJ), RVJA, and RSA. The CMJ, RVIJA,
and RSA were performed on the same day with a
20-min recovery between jump and sprint tests. For
isolating training session effects, RSTG avoided spe-
cific neuromuscular training (i.e., strength training and
plyometric training).

2.4. Training sessions

The training sessions started one week after pre-
testing and consisted of 3—4 sessions per week, over
a period of six consecutive weeks, in which two non-
consecutive days were designated to the RST (on Mon-
days and Wednesdays). The sessions started with a
10-min warm-up that involved specific basketball ac-
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Table 1
Effect of six weeks training on physical performance (mean 4 SD)
Variables RSTG Control group Qualitative change
Pre Post Pre Post ES (90% CI) ES magnitude % chance to be
beneficial/trivial
/harmful
RSAg (s) 456 +£0.24 436+ 0.14%# 4.64 +0.24 4.61 +0.24 —0.74 (—1.28 to —0.20) Moderate 95/05/0
RSAw (s) 5.08 £0.47 477 £0.26% 5.09+0.29 5.10+ 0.24 —0.85(—1.44to —0.26) Moderate 96/03/0
RSAAaT (s) 4.83 £0.38 4.67 +£0.21 484 +£0.26 4.87+0.22 —0.57 (—1.10 to —0.04) Small 88/11/01
RSATT (8) 29.00 +2.30 28.07 +=1.28 29.08 £ 1.56 29.27 + 1.34 —0.58 (—1.11 to —0.05) Small 88/10/01
RSApgc (%) 6.40 £3.47 299+ 1.70%# 4.13+1.84 435+ 1.51 —1.22(—1.84to —0.59) Large 99/01/0
CM]J (cm) 3447 £4.75 37.94 £ 3.32%# 34.96 + 6.38 3529 +4.96 0.71 (0.26 to 1.16) Moderate 97/03/0
RVJA;15 (cm) 32.13 £5.28 34.02£295 31.83+4.73 32.17+5.04 0.55(—0.02to 1.11) Small 86/13/02
RVJAgo (cm) 2991 £5.52 3247 £330 3049 +4.91 30.07 +3.54 0.89(0.39 to 1.39) Moderate 99/01/0
RVJApgc (%) 7.01 £6.34 5.80+4.65 5.64 £2.38 6.03+4.57 —0.42 (—1.17 t0 0.34) Unclear 66/22/12
VO2 max (ml/min/kg) 49.24 +5.50 50.25 +4.62 4838 £4.34 4643 +2.62 0.61 (0.08 to 1.14) Moderate 90/09/01
Vimax (km/h—1) 1555 £2.18 17.44 + 2.12*# 1587 £ 1.12 16.5+ 1.60 0.73(0.31to 1.16) Moderate 98/02/0

ES = Cohen’ standardized differences; RSAp = best sprint time; RSAw = worst sprint time; RSAsr = average sprint time; RSAr = total
sprint time; RSApgc = decrease repeated sprint ability; CMJ = countermovement jump; RVJA15 = repeated vertical jump first 15”; RVJAgo
= repeated vertical jump 60”’; RVJApgc = decrease repeated vertical jump; VO2 max = peak oxygen uptake; Vmax = final speed achieved in

incremental treadmill test. *time effect (p < 0.05); # = interaction effect (p < 0.05):

tions (i.e., dribbling and shooting exercises) followed
by RST or physical-technical exercises (i.e., running,
field-goal shooting, offensive/defensive, and opposi-
tion exercises) depending on the group the participant
is allocated (RST for the RSTG and physical-technical
exercises for CG). The remaining time was dedicated
to specific and generic exercises according to player
positions (i.e., guard, forward and center). The rou-
tine of training sessions (18 sessions) was composed
of technical, tactical, and simulated games. The techni-
cal training included field-goal shooting, passing, drib-
bling, and rebound exercises. The tactical training in-
cluded zone, individual, and pressure marking, coun-
terattack movements, half-court, and offensive actions
exercises. Specifically, both groups were matched by
the total training time (~ 6 hours per week), includ-
ing similar warm-up, technical, tactical, and basic skill
drills. RSTG in the first week consisted of two sets of
6 x 30-m sprints all-out in a straight line, from the sec-
ond to the fifth week, three sets of 6 X 30-m; and in
the sixth week, two sets of 6 x 30-m. According to rest
intervals, it consisted of 20-s passive recovery between
sprints and 3-min of active recovery (defined as rating
of perceived exertion equal to 9-10 “easy” on the 6-20
Borg scale) [27].

2.5. Statistical analyses

A priori power analysis was conducted using the
program G*Power. The normality of the data distribu-
tion was verified by the Shapiro-Wilk test. Data were
reported as mean and standard deviation. A mixed
ANOVA for repeated measures was used to determine

differences in time between groups. The independent
variables included an inter-subject factor (control x
experimental) and an intra-subject factor (pre and post-
intervention). The assumption data sphericity was veri-
fied by the Mauchly’s test, and the Greenhouse-Geisser
correction was adopted when this assumption was vi-
olated. The standardized difference or the effect size
(ES) of changes in each fitness parameter between
the RSTG and the control group was calculated us-
ing the pooled pre-training standard deviation [32].
Threshold values for Cohen ES statistics were 0.2
(small), 0.5 (moderate), and 0.8 (large). In addition to
the null hypothesis testing, the magnitude-based in-
ference was used to examine the meaning of differ-
ences in the training response between pre-to post-
intervention for each training condition. The smallest
meaningful effect was used to determine whether the
observed changes were considered harmful, trivial, or
beneficial. The smallest worthwhile change was cal-
culated as 0.2 of the pooled between-group SD be-
fore training [33]. A 90% confidence interval was ap-
plied to the between-group difference using an online
spreadsheet [34] to calculate the probabilistic infer-
ence of each observed difference being greater than
the smallest meaningful effect, applying the thresholds
of 1%, almost certainly not; 1%—5%, very unlikely;
5%-25%, unlikely; 25%-75%, possibly; 75%-95%,
likely; 95%-99%, very likely; and > 99%, almost cer-
tain [34]. If the chance of having beneficial/better or
detrimental/poorer performances were both > 5%, the
true difference was assessed as unclear. The level of
significance was p < 0.05 and the analyses were per-
formed using the Statistical Package for Social Sci-
ences software version 20.0 (Chicago, IL, USA).
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Fig. 2. Efficiency of the RSTG compared with control group to im-
prove RSA and RVJA index. (A) RSAp = best sprint time; RSAw
= worst sprint time; RSAxr = average sprint time; RSApp = to-
tal sprint time; CMJ = countermovement jump; RVJA15 = re-
peated vertical jump first 15”; RVJAgo = repeated vertical jump 60”;
(B) RSApgc = decrease repeated sprint ability (%); RVJApgc =
decrease repeated vertical jump (%) (bars indicate uncertainty on
the true mean changes with 90% confidence intervals). Trivial areas
(shaded) were calculated from the smallest worthwhile change (see
methods). Note that for clarity, all differences are presented as im-
provements for each training, so that negative and positive changes
are presented in the same direction.

3. Results

Table 1 reports the relative changes resulting from
the intragroup analysis, after the RST sessions, for the
RSA and RVJA indices and aerobic fitness.
3.1. Repeated sprint ability (RSA)

Interaction (group versus. time) was observed in
RSAg (p = 0.033; partial n?> = 0.268), RSAy (p =

RSTG versus
Control Group

N
N

Likely beneficial 1 VO 2max

Very likely beneficial 1 Vmax

T T T
5 10 15 20

Beneficial

T T T T

=20 -15 -10 -5
Harmful Trivial

% Differences
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Fig. 3. Efficiency of the RSTG compared with control group to im-
prove aerobic fitness. VO2 max = peak oxygen uptake; vPeak = fi-
nal speed achieved in an incremental treadmill test (bars indicate un-
certainty in the true mean changes with 90% confidence intervals).
Trivial areas (shaded) were calculated from the smallest worthwhile
change (see methods).

0.035; partial n? = 0.263), and RSApgc (p = 0.04;
partial n° = 0.428). For the RSTG, the following
time effects were found: RSAp (F(;.5) = 11.63; p =
0.001; partial n° = 0.521; d = 0.72), RSAw (F(1.s)
= 15.04; p = 0.03; partial 772 = 0.458; d = 0.61),
and RSApgc (F(1.5) = 15.76; p = 0.004; partial 1)? =
0.663; d = 0.88). However, interaction was not ob-
served for RSAr and RSATT.

3.2. Countermovement jump (CMJ) and repeated
vertical jump ability (RVJA)

Interaction was observed for CMJ performance (p =
0.037; partial % = 0.260), related to the RSTG (F1.8)
= 11.0; p = 0.02; partial n?> = 0.475; d = 0.60). No
interaction effects were observed for RVJA 15, RVIAgg
and RVJADEc.

3.3. Aerobic fitness

The results did not present interaction for the
VO3 max (p = 0.064; partial 772 = 0.211). On the other
hand, there was a significant interaction (group versus
time) for the V,ax (p = 0.008; partial n?> = 0.386),
related to the RSTG (F(; gy = 5.25; p < 0.001; partial
n? =0.749; d = 0.62).

3.4. Between-group changes

Absolute changes and qualitative outcomes between
training conditions (RSTG vs control group) for RSA,
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RVIJA indices, and aerobic fitness are shown in Table 1,
Figs 2 and 3, respectively.

4. Discussion

The present study demonstrated that the RST im-
proved athletic performance compared to the common
technique of pre-season training in basketball players.
RST was “likely” and “almost certainly” more effec-
tive in improving the RSAg, RSAw, RSApgc, CMJ,
and Vy,ax. In addition, practical significance analyses
suggested that RSA o1, RSAtr, VO3 max, RVJA15, and
RVIAgy were “likely” to “very likely” beneficial for
the RST. These data add to the current body of knowl-
edge and confirm the hypothesis that RST provides
stimuli for improving the CMJ height, sprint speed,
and the ability of active muscles to preserve speed
decrement and maintain short-duration supra-maximal
exercise.

The effectiveness of RST is an interesting find-
ing within the team-sport context, specifically because
it confirms the improvements in actions frequently
required to players during the games (sprints and
jumps) [2,3]. Those improvements are supported by
a recent meta-analysis that demonstrated RST is ef-
fective on power, speed, RSA, and endurance in di-
verse athletic groups [16]. RSA and vertical jump
are important components of high-intensity perfor-
mance in team sports, including variables as accelera-
tion/deceleration, player ability to repeatedly produce
maximal sprint efforts and explosive strength capac-
ity that are fundamental parameters in competitive bas-
ketball games [2]. The results of the present study are
in agreement with those previous investigations report-
ing similar training type designed for young basket-
ball [13], soccer [35], and adult handball [36] players,
which had reported improvement on RSA and jumping
performance.

Noteworthy, this is the first study to investigate the
effect of RST on repeated vertical jump performance.
Despite non-significance on RVJA indices, practical
analyses suggested that RST provides stimuli from
“likely” to “very likely” for improving RVJA;5 and
RVIJAg, respectively. The mechanisms underlying the
improvement in RSAg, RSAw, and CMJ height during
RST may be a consequence of increased leg muscle
explosive power, improvements in motor unit synchro-
nization, and stretch-shortening cycle efficiency [37].
As previously reported, a strong correlation is reported
between CMJ and 30-m sprint time performance in

basketball players [18,19]. This is not a surprise, since
both CMJ and sprints movements, especially when the
player reaches the maximum speed, present character-
istics of the stretch-shortening cycle [38] as well as
greater leg muscle explosive power. Another possible
explanation for the improved performance on RSA in-
dices after RST may be related to the usual learning
effect of training exercise specificity between this ex-
ercise and RSA [39].

Basketball players perform 55-105 sprints move-
ments during a game, which can be repeated every
21-39 s [3.,4]. Those time-motion studies reinforce
the practical relevance of “almost certainly” beneficial
change (~ 53%) observed in the sprint performance
decrement after RST, which is supported by a similar
response in young sub-elite male soccer players after
five weeks of RST [35]. In the present study, physi-
ological measurements were not obtained, but previ-
ous studies demonstrated effects of RST on sarcoplas-
mic reticulum Ca®T release [40], autonomic func-
tion [41], and muscle oxygen uptake kinetics [42],
which affect repeated sprint performance. Moreover, it
should be noted that studies involving elite adult play-
ers [23,24] frequently failed to find positive responses
to RST. Therefore, the improvement in sprint perfor-
mance found in our study may be related to the com-
petitive level of players (college vs elite adult players).

Aerobic fitness parameters are also considered a
key component of physical fitness in basketball play-
ers [2]. Changes in VOg % and Vi were “likely”
to “very likely” beneficial following RST, respectively.
Both components are considered crucial for basketball
players due to the fact that aerobic fitness is related
to the player’s capacity to cope with external train-
ing load during daily training sessions [43]; also, it
was positively related with time spent at high inten-
sity during games in Under-19 basketball players [3].
Thereby, previous studies have found a higher percent-
age of change (%) in aerobic power following RST
with change of direction (180°) when compared to the
results of the present study [24,44]. In addition, Buch-
heit et al. [8] found greater cardiorespiratory demand
in repeated sprints with direction change (180°) when
comparing to sprints without it, which may explain
those differences. It should be noted that RST is a time-
efficient training strategy for enhancing aerobic power,
given to the lower volume session required by RST
when compared to other high-intensity aerobic interval
training. For example, Bravo et al. [44] demonstrated
similar aerobic adaptations between RST (~ 10-min)
and high-intensity aerobic interval training consisted
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of 4 sets of 4 min running at 90-95% of HR,.x
(~ 18-min), and greater improvement in RSAsr, de-
spite the lower volume of RST (~ two-fold). In our
study, a volume of ~ 2.5-min per session (without ac-
tive recovery) induced greater improvements in aerobic
fitness and neuromuscular components than the control
group.

Therefore, the prescription of RST seems to be
an interesting strategy for team sports. Our results
clearly show improvements in RSA, vertical jump,
and aerobic fitness. However, limited scientific re-
search investigated if the training-induced improve-
ments on those physical components might be ap-
plied in basketball-specific movements and competi-
tive game performance. Future research should aim to
provide data on those aspects, as well as, investigate
the effect of other training methods on repeated jump
capacity (i.e. repeated sprint with direction change and
plyometric training). From a practical perspective, the
RST lasting only a few weeks (i.e. six weeks) might
be applied as a specific training method for condi-
tioning in basketball performance-related physical fit-
ness attributes before seasons. Physical conditioning
coaches are strongly encouraged to include this strat-
egy into the preparation of regular basketball training
during pre-season, given that sprints and jump move-
ments are the most high-intensity actions performed
by players in games. Moreover, both are involved
in discrimination function related to basketball suc-
cess (i.e. blocks, rebounds, and field-goal shooting).
Furthermore, those short-term training-specific adap-
tations offer to coaches and practitioners the possibil-
ity to emphasize on technical-tactical exercises during
pre-season. Even with consistent and relevant results,
these data are specifically for college basketball play-
ers, thus, a generalization of the results should be per-
formed with caution. In regard to elite basketball play-
ers, the effects of RST on sprint, jump, and aerobic per-
formance should be explored.

5. Conclusion

The RST additional to a common technique basket-
ball training is effective for conditioning the neuro-
muscular quality-related abilities of short sprint speed,
jump, and aerobic fitness in college basketball players
during the last phase of the pre-season.
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