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Purpose: This study aimed to evaluate the effect of executing different pick-and-roll (PnR) actions and performing different
defensive strategies on workloads during basketball small-sided games. Methods: Twelve male basketball players (age: 21 [3] y;
stature: 192 [5] cm; body mass: 84 [9] kg) completed 4 randomized small-sided games including PnRs executed on 2 court
positions (ie, middle and side PnR) and 2 defensive strategies (ie, aggressive [ie, trap] and containing [ie, drop and ice for middle
and side PnR, respectively] strategy). PlayerLoad and number of accelerations, decelerations, and changes of direction are
classified as low (<2.5 m-sfz), medium (between 2.5 and 3.5 m'sfz), and high (>3.5 m~372), and jumps categorized as low
(<40 cm) and high (=40 cm) were used as external-load measures, while rating of perceived exertion was used as an internal-load
measure. Results: Higher PlayerLoad values were found when playing middle PnR compared with side PnR (P = .046; effect size
[ES]=0.6; 95% CI, 0.0-1.2; moderate). Furthermore, trap defense showed moderately higher values of PlayerLoad (P <.001;
ES=1.1; 95% CI, 0.5-1.7), high accelerations (P =.006; ES =0.8; 95% CI, 0.3—1.4), medium changes of direction (P =.047;
ES =0.6; 95% CI, 0.0-1.2), and high changes of direction (P =.050; ES =0.6; 95% CI, 0.0-1.2) compared with drop and/or ice
defense. No effects of court position and defensive strategy were found in rating of perceived exertion (P> .05). Conclusions:
When planning small-sided games with tactical target, basketball coaches are advised to use middle PnR and aggressive

defensive strategies to increase player’s external load compared with side PnR and containing defensive strategies.
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The rise of the ball screen play as a cornerstone of basketball
strategy has been a prevailing trend since the imposition of the 24-
second shot-clock limitation in 2000. Teams continually seek ways
to create space advantages for their key players, with pick-and-roll
(PnR) being a prominent method used among the various ball screen
strategies for inducing defensive miscommunication or increasing
the decision-making load.!? In fact, a previous study showed that
PnR represent the 17.5% of all finishing actions including ball
screens with points made observed across 12 play-off games of the
male German 1st division during the 2016/17 season.?

Two of the most coached and used PnR actions are middle and
side PnR, which are played on the top of the key and close to the
sideline, respectively. As PnR has become one of the focal points of
teams’ offensive strategies, defensive PnR actions have also become
fundamental. Middle and side PnR can be defended using defensive
strategies such as drop (ie, the defender on the ball handler follows
the assigned opponent, while the defender of the screener drops in
the lane) and ice (ie, the ball handler’s defender anticipates the screen
and forces the ball to baseline), respectively. Furthermore, both PnR
actions can be defended with a more aggressive defense such as trap
(ie, the 2 defensive players double on the ball handler). Previous
research identified that, in elite male German basketball league,
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44.8% and 43.4% of the actions including ball screens were
defended using various drop defensive actions (eg, stepping over
screen and sagging under screen and sliding through screen) for
winning and losing teams, respectively, and 7.2% and 8.1% of the
actions were defended using trap and/or ice defenses in winning and
losing teams, respectively.? Considering the importance of these
defensive strategies to counter the offensive PnR actions, it is
fundamental to stimulate in-game behavior by performing PnR
defensive tasks throughout the basketball season.

Coaches implement basketball drills specifically designed to
train the defensive performance on PnR. Usually, these drills are
played in form of small-sided games (SSGs), which represent game-
based drills to optimize training approaches and prepare players for
competition.*> While most research examining the workload gener-
ated by basketball SSGs focused on manipulating different contex-
tual variables including the number of players involved,®’” court
size,® rules adopted,” work-to-rest ratio,® and training regimens,'?
only a limited number of studies investigated the impact of using
defensive strategies on load measured during SSGs.!!"12 To the best
of our knowledge, only 1 previous investigation'? focused on the
external and internal loads generated using different defensive
strategies on the middle PnR actions during SSGs showing that
trap defense was imposing a higher perceived demand and external
load measures compared with drop and switch defenses. Neverthe-
less, no previous study investigated the effect of applying different
defensive strategies during various typically used PnR actions such
as middle and side PnR on the external and internal load during
SSGs. Since different movement patterns are required across various
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PnR defensive strategies, it is important to quantify players’ work-
load while performing different PnR scenarios during SSGs. Overall,
this information would be beneficial for basketball coaches and
practitioners to better manipulate exercise load during SSGs de-
signed with different defensive strategies during PnR actions,
ensuring optimal preparation for competition. Therefore, this study
aimed to evaluate the effect of executing different PnR actions and
performing different defensive strategies on workloads during bas-
ketball SSGs.

Methods

Participants

Twelve male basketball players (age: 21 [3] y; stature: 192 [5] cm;
body mass: 84 [9] kg; playing experience: 14 [3] y) belonging to a
Lithuanian male team competing in the 4th division (RKL—B
divizionas—competitive level 3 according to previous categoriza-
tion'3) were recruited for this study. Players were practicing 4 or 5
times and playing 1 or 2 official games per week. Moreover, only
players with no injuries in the 4 weeks preceding the data collection
were included in the study. Players were informed of the purpose,
benefits, and risks of the study by the research staff and signed the
informed consent before their participation in the study. Ethics
approval was obtained from the Institutional Scientific Board for
Research of the Kaunas Regional Research Ethical Committee
review board (number: BE-2-97).

Design

This observational study was conducted during the 2020/21 post-
season period (starting the first week following the end of the in-
season period). In the months proceeding the experimental period
(in-season period from October 2020 to March 2021), players were
familiarized with the devices to quantify their external load and the
adopted scales to assess their recovery status and internal load as they
were regularly used during training sessions. Moreover, players were
familiarized with each SSGs included in the study since they were
regularly adopted in training sessions during the in-season period.
Successively, players completed 4 SSGs in separate randomized
sessions in which the focus was to defend on PnR executed on 2
court positions (ie, middle and side) while adopting aggressive
(ie, trap) and containing (ie, drop and ice for middle and side PnR,
respectively) defensive strategies. Therefore, the 4 experimental
sessions were organized as follows: session 1—middle trap; session
2—middle drop; session 3—side trap; and session 4—side ice. The
SSGs were played across 3 weeks and were scheduled at the
beginning of the training session. Each experimental session was
preceded by 24 hours of rest, and, to avoid any possible circadian
effect, they were carried out in a similar time of the day (~3.30 PM).

Procedure

During experimental sessions, each SSG was preceded by a 10-
minute general warm-up including mobility and running exercises
and basketball-specific movements. All SSG formats were played 3
versus 3 on half court using 1 basket for 4 sets of 3 minutes
interspersed by 1.5 minutes of rest.!> The rest periods were
characterized by passive recovery in which players were allowed
to stand or sit and drink water ad libitum.

The 4 played SSGs including the defensive strategies adopted
to defend on the middle and side PnR actions are displayed in
Figure 1.

A detailed description of the defensive strategies adopted on the
middle and side PnR offensive action (middle PnR—drop, side PnR
—ice, and middle and/or side PnR—trap) are presented in Table 1.

In each SSG, the same rules were used, as described in a
previous investigation.'? Briefly, each ball possession started
from the coach positioned as shown in Figure 1A and 1D for
middle and side PnR, respectively. Drill continuity was assured
for the offensive team in case of a scored basket or offensive
rebound, while the defensive team was getting a new ball
possession in case of steal, turnover, out of bounds, defensive
rebounds, or offensive foul.!? In any case, the new ball possession
started after passing the ball to the coach and after players
repositioning on the court as shown in Figure 1A and 1D for
middle and side PnR, respectively. No free throws were called in
case of foul to guarantee the continuity of the drill, and players
were instructed to complete the offensive phase as soon as
possible, with no shot clock used.!? Finally, to keep players with
a high motivation, the score was communicated during each drill
together with a constant verbal encouragement.'> The 12 players
participating in the SSGs were allocated into 4 balanced teams by
the coaching staff, according to their initial playing positions with
each team including 2 among guards, and small forward (1-2
positions and 3) and one power forward and/or center (positions
4-5). To increase the standardization of the SSGs, each team
played against the same opponent across each SSG.

Before starting the warm-up, players were asked to quantify
their perceived recovery level based on a modified 10-point total
recovery scale (TQR), which has been adopted in previous basket-
ball studies.!*!> In the TQR scale, higher scores indicate better
perceptions of recovery (eg, 3 = poor recovery; 7 = very good recov-
ery). To provide their TQR score, players were instructed to pay
attention to psychophysical cues of recovery (eg, mood states,
soreness, and heaviness) according to previous indications.!®

During each SSG, external load was monitored using inertial
movement units (ClearSky T6, Catapult Innovations). Before the
beginning of each experimental sessions, players were required to
wear neoprene vests including a pocket paced between the scapulae
in which the inertial movement unit was positioned. The inertial
movement units included a triaxial accelerometer to register the
dynamic movements in all 3 planes (transverse, coronal, and
sagittal) sampling at 100 Hz. The PlayerLoad (PL), which repre-
sents the square root of the sum of the squared instantaneous rate of
change in acceleration across the transverse, coronal, and sagittal
planes (x, y, and z, respectively) was used as one of the external
load measures since its large use in basketball research!’-2° and
since it possesses a good reliability (within-device coefficient of
variance = 0.91%-1.05%; between-device coefficient of variance =

1.02%-1.90%).?! Furthermore, the number of accelerations (ACC),
decelerations, and changes of direction (COD), classified based on
their intensities as low (<2.5 m-s’z), medium (between 2.5 and
3.5 m:s ), and high (>3.5 m-s ), were included as external load
measures.'? Finally, the number of low (<40 cm) and high (=40 cm)
jumps were measured.!? All the data were processed and exported on
a personal computer using the Open Field software (version 1.18,
Catapult Innovations). For each exercise, only the four 3-minute
periods were accounted for the analysis (total of 12 min), while the
recovery phases were excluded.

As a measure of internal load, the rating of perceived exertion
(RPE) was collected at the end of each SSG using the paper and
pencil method avoiding any possible peer influence.!*!> Specifi-
cally, the CR-10 scale modified by Foster et al,>> which showed
good validity in basketball, was used.
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Figure1 — Scheme of the middle and side pick-and-roll (PnR) action. (A) General representation of the start and execution of each possession from an
offensive point of view of the middle PnR. The drill begins with a direct pass from ® in the middle and the top of the court to the coach located in the wing
position and then follows with a cut to the opposite corner. Successively, © from the opposite corner of the ball cuts to the top of the key (@’s initial
position) and receives the ball from the coach. ® then moves from low post to the top of the key to execute the middle PnR action together with ©. After the
screen, ®rolls to the basket ® and can take a shot or execute a roll pass to ® or an extra pass to @. (B) Drop defense in which /®\ stays in the paint (3s area)
while 2O\ follows @©. (C) Trap defense in which A®\ and AO\ team up © while O\ is the safety player. (D) General sequence of the beginning and
execution of each offensive possession for side PnR. ® passes the ball to the coach and receives a back screen from ® and moves to the opposite corner.
® executes a V-cut and lift up to the wing position and receives a pass from the coach. Immediately after, ® runs to execute the side PnR with ©. After the
screen, ® rolls to the basket and can take a shot or execute a roll pass to ® or an extra pass to @. (E) Ice defense in which A®\ denies © the drive to the
baseline while 2O\ sided @ (ie, forcing the offensive player on one side). (F) Trap defense in which /@GN and A&\ double-team the © while AGN is the help
side player. Note: @, ®, and ® indicate the offensive players; A\, AGN, and /BN, defensive players; @ and $9), players with the ball; @, coach; —»,
movements without the ball, ~~», movements while dribbling the ball, ——, movements to make a screen, ---», pass.

Table 1 Defensive Strategies Commonly Used Against Middle and Side Pick-and-Roll Actions

Defensive

Court position strategy Definition

Middle Drop The ball handler’s defender steps over the screen and the screener’s defender drops into the paint to
(or trail and sag) protect the basket. Can be high or low drop.

Side Ice The ball handler’s defender anticipates and gives a side to the screen while the screener’s defender

drops high out of the paint to protect the dribble.
This defensive action is directed to force the ball to baseline.

Middle and/or side  Trap (or double-team) The defenders from both players involved in the screen double-team the ball handler while the help
side takes care of the player who rolls to the basket (generally from the weak side).
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Statistical Analysis

Mean and SD were calculated as descriptive statistics. To assess the
differences in TQR values between the 4 conditions (2 court
positions [ie, middle and side] and 2 defensive strategies
[ie, trap and drop/ice]), a Friedman test was adopted. Successively,
for all the other dependent variables (ie, external load measures
and RPE), separate linear mixed models were used including the
court position and defensive strategy as fixed effects and player as
arandom effect. All random effects were considered with random
intercept and fixed slope. The assumption of normality for residual
values was checked using the Shapiro—Wilk test. Post hoc analysis
with Bonferroni correction was used in case of significant inter-
actions between the fixed effects. Finally, Cohen d effect sizes
(ESs) were also calculated for statistically significant post hoc
analyses and interpreted as follows: trivial <0.20, small=0.20 to
0.59, moderate=0.60 to 1.19, large=1.20 to 1.99, and very
large >2.0.23 An alpha level of P<.05 was set at a priori for
statistical significance, and all statistical analyses were performed
using the Jamovi software (the Jamovi project, version 2.3.21.
0, 2024).

Results

No differences were found across conditions for the TQR collected
before each SSGs (P =.509). Descriptive statistics for each external
load measure are displayed in Table 2.

Low COD was the only external load measure showing a
statistical interaction between court position and defensive strategy
(P =.047), although no statistical differences were found in the post
hoc analyses (P> .05). An effect of court position (P=.046) and
defensive strategy (P <.001) was found for PL, with higher values
found in middle position (ES=0.6; 95% CI, 0.0-1.2; moderate)
compared with side position and in trap defense (ES=1.1; 95% CI,
0.5-1.7; moderate) compared with drop defense. Moreover, an
effect of defensive strategy was found in high ACC (P =.006;
ES=0.8; 95% CI, 0.3-1.4; moderate), medium COD (P =.047,

ES=0.6; 95% CI, 0.0-1.2; moderate), and high COD (P =.050;
ES =0.6; 95% CI, 0.0-1.2; moderate), with higher values found in
trap compared with drop defense.

The analysis of RPE showed no difference between court
positions and defensive strategy (P >.05; Figure 2).

Discussion

Basketball represents the intersection of several components of the
game including physical and physiological factors, technical fun-
damentals, and tactical strategic choices. To the best of our
knowledge, this is the first study to evaluate the effect of different
defensive strategies (trap vs ice/drop) used to counter PnR played
on different court positions (ie, middle and side) on external and
internal loads during basketball SSGs. Considering court positions,
higher PL values were registered during middle PnR drills com-
pared with side PnR. Analyzing the defensive strategies adopted,
higher values of PL, high ACC, and high COD were recorded in
trap defense compared with other defensive strategies. Finally, no
effect of court position or defensive strategy was found on players’
RPE. These results provide valuable information for basketball
coaches to manipulate exercise workload across various PnR
scenarios in order to optimize training approaches and prepare
players for competition.

Our findings showed a higher PL when defending middle PnR
compared with side PnR during basketball SSGs. It should be noted
that having an effective defense on middle PnR is harder compared
with side PnR actions. In fact, for PnR executed on the central zone
more space and consequently more possibilities for triangle passes,
give and go actions or passes to open teammates are available
compared with side PnR actions.?* The lateral positions adopted
during side PnR reduce the offensive possibilities reinforcing the
defenders’ anticipation when denied or guide the ball screen close
to the sideline.?* Therefore, during middle PnR actions, defensive
players directly involved in the PnR (ie, defender on the ball
handler and on the screener) have a larger area to cover to
effectively pressure the offensive players consequently producing

Table 2 Means (SD) for the External-Load Measures for Each Court Position (Side vs Middle) and Defensive

Strategy (Trap vs Ice/Drop)

Side PnR Middle PnR P

External-load Court Defensive

measure Trap Ice Trap Drop position strategy Interaction
PlayerLoad 146.2 (14.3) 136.4 (13.6) 157.7 (11.4) 140.9 (18.0) 046 <.001 421
Low ACC 15.9 3.7) 16.8 (6.2) 26.0 (21.0) 18.1 (6.4) .098 302 194
Medium ACC 7.3 (2.3) 5.3 (2.9 7.7 (4.2) 6.1 3.5) 493 .054 .846
High ACC 7.0 (3.8) 4.1 2.4) 5.7 (3.6) 4.5 (1.6) 578 .006 262
Low DEC 30.0 (14.8) 25.5 (17.4) 23.6 (6.9) 28.1 (10.4) 620 936 212
Medium DEC 11.6 (9.6) 9.3 (6.3) 12.0 (15.9) 6.3 (3.1) .601 .056 .364
High DEC 4.9 (3.3) 4.1 (3.6) 6.4 (10.3) 3.4 (2.6) 770 174 435
Low COD 132.5 (15.4) 138.2 (16.5) 146.0 (16.9) 128.2 (27.2) .823 236 047
Medium COD 36.4 (11.6) 33.4 (10.0) 42.9 (14.0) 33.1 (8.9) 292 047 247
High COD 14.4 (6.7) 12.3 (6.1) 18.4 (14.3) 11.5 (4.9) 392 .050 216
Low JUMP 20.0 (6.4) 20.3 (6.1) 20.6 (8.6) 18.8 (4.5) .822 .503 458
High JUMP 3.7 (3.3) 4.8 3.4 4.8 (3.2) 3.6 (2.9 .658 .874 113

Note: PnR, pick-and-roll; Acc, accelerations; Low ACC, ACC<2.5 m~s’2; Medium ACC, ACC between 2.5 and 3.5 m~s’2; High ACC, ACC>3.5 m-s’z; DEC,
decelerations; Low DEC, DEC <2.5 m-s_>; Medium DEC, DEC between 2.5 and 3.5 m-s2; High DEC, DEC >3.5 m-s%; COD, change of direction; Low COD,
COD <2.5 m-s%; Medium COD, COD between 2.5 and 3.5 m-s™%; High COD, COD >3.5 m-s%; Low JUMP, jump <40 cm; High JUMP, jump >40 cm.
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Figure 2 — Rating of perceived exertion for side and middle pick-and-roll actions, mean (SD).

a higher external load (ie, PL). Moreover, during middle PnR, the
third defender (ie, the safety player) is required to help inside the
center of the lane to defend on possible pass to the roller and, if
needed given the situation, run back to his assigned player. Instead,
during side PnR, the third defender has less area to cover since he
can deny the pass to the center and recover on his assigned player
quickly since the PnR action happened closer to his initial defen-
sive position. Therefore, when monitoring external loads during
SSGs adopting middle or side PnR actions, basketball coaches and
practitioners should consider the higher PL induced by middle
rather than side PnR.

Trap is considered an aggressive and surprising defense to be
used in special moments of the match (ie, after time out or the last of
ball possession of the quarter). In fact, it has been shown that trap
defense on PnR represented 1% of the defensive options adopted
during the 2020 Olympic Games.?’A possible reason for this little
use of this defensive strategy is the high physical demand required
to properly execute it. Indeed, a previous investigation'? showed a
moderately higher PL and high ACC during SSG played with trap
defense on the middle PnR compared with switch and drop
defenses in female basketball players. Our results are in line with
those previously reported'? with higher PL, high ACC, and high
COD found when playing SSGs using trap defense compared with
drop and ice defenses, regardless of the court position (ie, middle or
side PnR offense). The higher number of high ACC and high COD
during trap defense can be explained by the high-intensity move-
ments required from the defender on the screener to double team
the ball handler compared with the action required during drop
(middle PnR) and ice (side PnR) defenses in which the screener
defender is only required to perform movements around the lane to
protect the paint from the roller. Furthermore, during the trap
defense, since an offensive advantage is created for the roller (who
does not have a direct defender on him), the third defender has to
perform a defensive help to protect the paint. Therefore, a greater
number of high-intensity movements are required compared with
drop and ice defense, in which the third defender is only tasked to
support the defensive actions of the other 2 defensive players
involved directly in the PnR actions. Overall, our findings support
the idea of the higher physical load required during SSGs including
trap defense, reinforcing the direct link between tactical and
physical demands in basketball.

Monitoring internal load during SSGs can also provide an
interesting information for basketball coaches and practitioners
about the internal responses of the body to the proposed load. Our
results indicate no effect of PnR court position or defensive strategy
on players’ RPE. This result is surprising since it does not reflect
the differences found in the external load measures. Moreover, our
findings are in contrast with a previous investigation'? showing that
female basketball players perceived higher exertion in SSGs
including trap defense on the middle PnR compared with drills
including switch and drop defenses. The different outcomes across
the 2 studies might be explained by likely different player’s training
status. Indeed, in the study of Qarouach et al,'? the recruited female
players were training twice a week and playing 1 weekly game.
Differently, in the current study, participants were training 4 to 5
times per week with 1 or 2 weekly games. This difference in
training schedule might mirror a different training status, which has
been shown to be a factor influencing the RPE responses.?®
Therefore, highly trained players might not feel a different percep-
tion of effort between SSGs including different defensive strategies
on PnR compared with players with a lower fitness level, who can
perceive the drills including trap defense as more demanding.
Indeed, drop defense elicited average RPE scores of ~4 arbitrary
units (AU) across the 2 studies, while higher average RPE values
were found for trap defense in the study of Qarouach et al'?
(ie, ~6.5 AU) compared with the current investigation (ie, ~5 AU).
Therefore, further studies are required to assess the potential effect
of training status on the internal responses produced during SSGs
played with different PnR options and defensive strategies.

Although this study provides interesting findings for basket-
ball coaches and practitioners, some limitations should be ad-
dressed. First, some of the defensive strategies typically
executed on middle and side PnR have not been investigated such
as hedge and switch from both the middle and the side PnR, which
might lead to different physical and perceived loads. Additionally,
although PnR is one of the most adopted offensive strategies
including ball screens, other offensive strategies are currently used
and trained by basketball coaches including pick and pop, pick and
flare, and pick and repicks. Therefore, future studies should focus
on the analysis of external and internal loads of SSGs including
other PnR defensive strategies and picks with different finishing
than the roll.
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Practical Applications

Following the current results, male basketball coaches can manip-
ulate the external loads imposed on their players during SSGs by
designing various tactical scenarios when defending the PnR on the
middle or the side. Specifically, SSGs including middle PnR can be
used to target higher PL, while the use of drills including trap
defense should be used to produce higher values of PL and higher
number of high ACCs and CODs compared with drop or ice
defense on middle and side PnR, respectively. Nevertheless, using
the proposed defensive strategies on the middle and side PnR does
not modify the perceived internal load, suggesting the use of
different SSG variations that can alter players’ perceived responses.
Overall, these practical applications can be considered fundamental
for basketball coaches, sport scientists, and practitioners to design
SSGs to control and develop players from a tactical, technical, and
physical standpoints.

Conclusions

The present findings showed that small-sided games (SSGs) includ-
ing middle pick-and-roll (PnR) actions induced a higher external load
(ie, PlayerLoad) compared with SSGs including side PnR actions.
Moreover, including trap defense during SSGs resulted in greater
PlayerLoad and high accelerations and changes of direction com-
pared with drop and ice defenses during middle and side PnR,
respectively. The differences in external load did not reflect the
differences in ratings of perceived exertion. These results provide
interesting insight for basketball coaches using SSGs to develop
players’ physical condition while adopting various tactical aspects of
the game (ie, PnR defense).
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