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Featured Application

This exploratory study provides preliminary information on biceps brachii and triceps
brachii activation during the execution and reception of the basketball chest pass. These
findings may contribute to future research on the neuromuscular demands of passing and
receiving actions in basketball.

Abstract

Understanding muscle activation patterns during sport-specific skills is essential for op-
timizing performance and training strategies. In basketball, upper limb actions such
as passing and receiving require precise coordination and effective neuromuscular con-
trol. The main goal of this study was to analyze and compare the muscle activity
of the biceps brachii and triceps brachii during the execution and reception of the
two-handed chest pass in basketball players with different levels of competitive experience.
Surface electromyography (EMG) data were collected from 14 federated athletes, aged
between 11 and 29 years, using the BioSignal Plux system. Participants were allocated into
two groups according to their playing experience. Muscle activation was analysed in
terms of activation time (AT) and percentage of muscle activation (%MA), normalised to
maximum voluntary contraction (MVC). A linear mixed model was used to evaluate the
effects of experience level, limb dominance, and their interaction while accounting for
repeated measures within participants. No significant differences were observed between
dominant and non-dominant limbs for any variable. Significant differences between expe-
rience/age groups were identified mainly in the triceps brachii, particularly for activation
time in the lateral head and %MA in the long head. In general, more experienced/aged
athletes demonstrated higher levels of neuromuscular activation and shorter activation
times, suggesting different motor control strategies. A significant positive association was
found between years of practice and %MA of the long head of the triceps brachii. These
findings provide novel insights into neuromuscular recruitment during both the execution
and reception phases of the basketball chest pass and may inform training strategies aimed
at enhancing technical efficiency across developmental stages.

Keywords: electromyography; muscle activation; upper limb biomechanics; basketball
performance; chest pass and reception
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1. Introduction
Basketball is one of the most widely practised sports worldwide, engaging players

across all age groups and levels of competition. According to the International Basket-
ball Federation (FIBA), more than 610 million people play basketball globally, including
professional, amateur, and recreational players [1]. Since its inclusion in the Olympic
Games in 1936, basketball has evolved into a high-intensity sport characterised by frequent
upper-limb actions requiring strength, coordination, and precision [2]. When it comes
to competition, in addition to technical and decision-making capacity, the precision and
effectiveness of movements depend on the muscular strength of the muscles involved,
especially in a highly skilled movement like the pass [3]. Among technical skills, passing
plays a central role in maintaining ball possession, ensuring effective teamwork, and creat-
ing scoring opportunities. Successful passing is inseparably linked to effective reception,
as secure ball control enables immediate continuation of offensive actions such as shoot-
ing, dribbling, or further passing [4]. A good pass reduces turnovers and facilitates the
creation of shooting opportunities [5]. Likewise, secure ball reception enables players to
respond quickly, whether by shooting, dribbling, or doing a subsequent pass. Together,
these fundamental skills contribute to controlling the pace of the game, enhancing team
organisation and increasing defensive difficulty for opponents. Passing and receiving
are among the most frequently performed actions during both games and training, with
approximately 284 passes per game reported in the 2020/21 NBA season (NBA stats).
Passing is considered the second most important technical skill in this game [3], with the
two-handed chest pass identified as the most commonly used technique [6]. Other studies
have consistently highlighted passing as a key determinant of team performance, ball
circulation, and tactical effectiveness in basketball [2,5,7,8]. Jia and Chen [9] proposed
a new method for evaluating the competitive performance of basketball players, with a
specific focus on passing technique, emphasising its relevance for training optimisation
and skill development. Shooting remains a critical component of the game [10,11], and its
effectiveness is closely dependent on the quality of the preceding reception.

Despite the abundance of biomechanical studies examining shooting and throwing in
basketball [11–17], comparatively few investigations have analysed passing mechanics, and
even fewer have addressed the reception phase of the pass. This gap is notable, considering
that failed receptions are a common source of turnovers, particularly among younger and
less experienced players.

From a biomechanical perspective, the two-handed chest pass involves rapid elbow
extension combined with shoulder flexion, while the reception phase requires controlled
eccentric action to decelerate the ball and reposition it close to the trunk. In both phases, the
biceps brachii and triceps brachii play key roles as primary elbow flexors and extensors, re-
spectively [6]. The timing and magnitude of their activation are expected to vary according
to technical proficiency, neuromuscular coordination, and accumulated experience.

Many players begin practising basketball at a young age in order to accumulate the
training hours required to refine the technical skills necessary for successful performance.
Previous studies [18–21] suggest that more experienced players demonstrate greater accu-
racy across a range of basketball-specific movements. However, no studies were identified
that specifically analyse the biomechanics of pass reception, despite its frequent occurrence
in the game and its association with a considerable number of unsuccessful actions. This
lack of success appears to be particularly evident in younger and less experienced players.

As technique is highly dependent on individual movement patterns, which are, in turn,
influenced by underlying muscle activity [22], it is reasonable to assume that performance
outcomes may be associated with the activation of key muscles involved in the task, such
as the biceps brachii and triceps brachii.
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Surface electromyography (sEMG) is a widely accepted method for investigating
muscle recruitment patterns in dynamic sports movements [23–30]. Previous research in
basketball and other sports [31–33], suggests that more experienced athletes often display
more refined neuromuscular activation strategies, characterised by optimised activation
timing and modulation of muscle recruitment.

However, evidence regarding upper-limb muscle activity during passing and recep-
tion, particularly across different developmental stages, remains scarce. Although several
studies have examined passing in basketball, no studies were identified that specifically
address ball reception, which is also a fundamental component of the game. Given the
central role of both passing and receiving in performance, it is important to characterise the
muscular activity associated with these actions. Therefore, the aim of the present study was
to evaluate and compare muscle activation time and normalised muscle activation of the
biceps brachii and triceps brachii during the execution and reception of the two-handed
chest pass in federated basketball players, considering different levels of competitive ex-
perience and limb dominance. It was hypothesised that more experienced players would
exhibit distinct neuromuscular activation patterns compared with less experienced play-
ers. In addition, it was hypothesised that no substantial differences would be observed
between dominant and non-dominant limbs during the two-handed chest pass, due to the
symmetrical and bilateral nature of the task.

2. Materials and Methods
The study was conducted in accordance with the Declaration of Helsinki to safeguard

the ethical principles of clinical research involving human subjects, with the approval
of the Ethics Committee (14_CEIPC2/2019). All participants provided written informed
consent prior to participation. For underage participants, consent was also obtained from
legal guardians.

Fourteen male amateur basketball players registered in the Portuguese Basketball
Federation volunteered to participate. Athletes were competing in under 12 and under
18 classes and senior categories. Participants were divided into two distinct groups accord-
ing to their years of federated experience. Group 1 (G1) ≤ 5 years of experience (n = 7) and
group 2 (G2) > 5 years of experience (n = 7). Descriptive characteristics, the average value
(X) and the standard deviation (SD), of both groups are presented in Table 1. It should be
noted that experience level was intrinsically associated with age and maturation, which is
considered in the interpretation of the results.

Table 1. Descriptive characteristics of both groups.

Group Age (Years) Height (cm) BMI (kg/m2) Wingspan (cm)

1 11.7 ± 1.63 148.7 ± 12.7 18.0 ± 2.9 149.2 ± 12.3

2 20.3 ± 4.82 184.1 ± 7.60 22.0 ± 3.0 187.4 ± 7.5
BMI—Body mass index.

A total of 14 participants were assessed for eligibility, and all met the inclusion criteria
and were enrolled in the study. Participants were allocated into two groups (n = 7 per
group). All participants completed the study and were included in the final analysis
(Figure 1).
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Figure 1. Participant flow diagram.

Participants performed a standardised two-handed chest pass against a rigid wall
positioned 3 m away. During the execution phase, athletes held the ball with both hands at
chest level and projected it forwards by extending the elbows and pushing the ball in the
intended direction. Following contact with the wall, participants executed the reception
phase by positioning the palms facing the ball, absorbing the impact through controlled
elbow flexion, and retracting the ball towards the chest. Each athlete performed a minimum
of seven valid repetitions of the pass-reception sequence, resulting in a total of 196 recorded
trials. To ensure consistency across participants, ball pressure was standardised for all
trials, and athletes were instructed to perform the task at a comfortable, game-like intensity.

A detailed description of the experimental procedures, task standardisation, the trial
validation criteria, the MVC protocol, electrode placement, and the EMG processing steps
is provided in Supplementary Materials S1.

Muscle activity was recorded using the BioSignalPlus sEMG system [34–36], with
a sampling frequency of 1000 Hz, with a wireless data acquisition unit attached to the
player’s clothing. The system featured a common-mode rejection ratio of 100 dB.

Bipolar surface electrodes (Al/AgCl) with a 20 mm inter-electrode distance were
placed bilaterally over the biceps brachii, lateral head of the triceps brachii, and long head
of the triceps brachii, following standard surface EMG recommendations [37]. For the
biceps brachii, electrodes were positioned on the anterior aspect of the upper arm, over the
muscle belly, and aligned with the longitudinal direction of the muscle fibres. For the lateral
head of the triceps brachii, electrodes were placed on the posterolateral aspect of the upper
arm, over the lateral triceps muscle belly. For the long head of the triceps brachii, electrodes
were positioned on the posterior-medial aspect of the upper arm, over the long head muscle
belly. In all muscles, electrodes were placed parallel to the presumed fibre orientation and
away from tendon regions. The placement of the electrodes is illustrated in Figure 2. The
reference electrode was placed on the clavicle. Skin preparation included shaving when
necessary and cleansing with alcohol to minimise impedance [37]. All cables and the
wireless acquisition unit were secured to the participant’s clothing to reduce movement
artefacts and allow the task to be performed as naturally as possible.
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Figure 2. Electrode placement in the athlete (biceps and triceps).

Maximum voluntary contractions (MVCs) were recorded for each analysed muscle
and limb, with three trials performed per muscle, and were used for EMG amplitude
normalisation. For the biceps brachii, MVC was obtained during resisted elbow flexion at
a right angle, with the forearm in supination. For the triceps brachii, MVC was obtained
during resisted elbow extension with shoulder at 90◦ abduction. Verbal encouragement was
provided during each trial, and rest periods were allowed between trials to reduce fatigue.
The highest MVC value obtained for each muscle and limb was used for normalisation.

EMG signals were visually inspected during processing, band-pass-filtered between
20 and 400 Hz, full wave-rectified and smoothed using a low-pass filter (Butterworth 4th
order digital filter) with the OpenSignals EMG Analysis add-on (BITalino/biosignalsplux).
For each detected muscle activation event, RMS-based amplitude parameters were extracted
from the processed EMG signal. The percentage of muscle activation (%MA) was calculated
by normalising the RMS amplitude value obtained during the task to the corresponding
MVC value of the same muscle and limb. The muscle activation time (AT) was obtained
using the automatic onset detection procedure available in the OpenSignals EMG Analysis
add-on, which identifies the start and end time of each muscle activation event (Figure 3).
Trials with evident movement or impact artefacts that compromised EMG interpretation
were excluded from the analysis. The same processing procedure was applied to all muscles,
limbs, and participants.

 

Figure 3. Example of muscle activity during 7 repetitions.

Statistical analyses were performed using IBM SPSS Statistics 26.0 (IBM Corporation,
New York, NY, USA) [38]. Descriptive data are presented as mean ± standard deviation.
A linear mixed model was fitted to account for the hierarchical and repeated-measures
structure of the data. Athlete identity was included as a random effect to account for
inter-individual variability, while hand side (dominant vs. non-dominant) was treated as a
within-subject repeated factor. Fixed effects included group (experience level), hand side,
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and their interaction. An appropriate covariance structure was selected based on model
fit criteria. Denominator degrees of freedom were estimated using the Kenward–Roger
approximation to improve inference in small samples. Effect sizes were reported as partial
eta squared. The significance level was set at p < 0.05.

3. Results
Table 2 displays the average value (X) and the standard deviation (SD) for muscle

activation time in seconds (AT) and percentage of muscle activity (%MA) normalized with
MVC of each muscle, where G1 refers to the group with the least experience and G2 to the
group with the most experience.

Table 2. AT and %MA considering the different experience groups.

G1
(Mean ± SD)

G2
(Mean ± SD)

Group
Effect (F, p)

Hand Side
Effect (F, p)

Group * Hand
Side Effect

(F, p)

Effect Size for
Group η2

p

RTLA_AT (s) 0.583 ± 0.043 0.478 ± 0.015 F = 3.810,
p = 0.075

F = 0.001,
p = 0.980

F = 0.000,
p = 0.991 0.240986717 Large

RTLA_%MA 69.555 ± 8.124 76.775 ± 5.206 F = 0.252,
p = 0.625

F = 1.438,
p = 0.254

F = 0.008,
p = 0.932 0.020568071 Irrelevant

RTLO_AT (s) 0.521 ± 0.211 0.472 ± 0.017 F = 2.794,
p = 0.120

F = 1.411,
p = 0.258

F = 0.683,
p = 0.425 0.188860349 Large

RTLO_%MA 51.274 ± 3.306 68.708 ± 5.019 F = 5.212,
p = 0.041

F = 1.944,
p = 0.188

F = 0.389,
p = 0.544 0.302811992 Large

RBB_AT (s) 0.582 ± 0.075 0.617 ± 0.058 F = 0.008,
p = 0.929

F = 4.044,
p = 0.067

F = 0.465,
p = 0.508 0.000666223 Irrelevant

RBB_%MA 53.954 ± 5.238 58.560 ± 5.450 F = 0.977,
p = 0.343

F = 4.242,
p = 0.062

F = 0.068,
p = 0.798 0.075287046 Irrelevant

LTLA_AT (s) 0.606 ± 0.045 0.493 ± 0.013 F = 3.635,
p = 0.081

F = 2.964,
p = 0.111

F = 2.909,
p = 0.114 0.232491206 Large

LTLA_%MA 65.365 ± 4.680 62.091 ± 6.049 F = 0.008,
p = 0.931

F = 0.297,
p = 0.596

F = 1.986,
p = 0.184 0.000666223 Irrelevant

LTLO_AT (s) 0.478 ± 0.026 0.493 ± 0.015 F = 0.137,
p = 0.717

F = 0.201,
p = 0.662

F = 5.415,
p = 0.038 0.011287798 Irrelevant

LTLO_%MA 52.680 ± 3.260 66.106 ± 5.119 F = 2.766,
p = 0.122

F = 0.324,
p = 0.580

F = 1.567,
p = 0.234 0.187322227 Large

LBB_AT (s) 0.610 ± 0.045 0.532 ± 0.031 F = 1.643,
p = 0.224

F = 1.917,
p = 0.191

F = 6.332,
p = 0.027 0.120428058 Moderate

LBB_%MA 51.566 ± 4.715 64.838 ± 5.140 F = 2.178,
p = 0.166

F = 0.563,
p = 0.468

F = 4.614,
p = 0.053 0.153618282 Moderate/Large

* RTLA—Right lateral triceps brachii; RTLO—Right long triceps brachii; LTLA—Left lateral triceps brachii;
LTLO—Left long triceps brachii; RBB—Right biceps brachii; LBB—Left biceps brachii; AT—Muscle activation
time; %MA—Percentage of muscle activation. η2

p = partial eta squared; For all F-tests (Group, Side, and Interaction),
degrees of freedom were df (1, 12).

A very significant interaction with a large effect size is observed in the case of LTLO
and LBB in terms of AT. In the case of LBB, in terms of %MA, the interaction does not reach
significance but also has a huge effect size.

More experienced athletes tended to demonstrate significantly shorter activation
times in the lateral head of the triceps brachii and higher %MA in the long head of the
triceps brachii. Although several additional variables did not reach statistical significance,
moderate-to-very-large effect sizes were observed, suggesting meaningful differences that
may not have been fully detected due to sample size limitations. Figure 4 illustrates the
difference observed for %MA for the 2 groups.
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Figure 4. Average %MA and SD for both groups (G1 and G2).

4. Discussion
The present study aimed to characterise upper-limb muscle activation during both

the execution and reception phases of the basketball chest pass across different expe-
rience levels. Given the high frequency and technical relevance of these actions in
basketball [3,39], a clearer understanding of their neuromuscular characteristics is of practi-
cal and scientific interest.

Skill acquisition in basketball is a complex and time-dependent process that involves
the progressive refinement of motor control strategies, including changes in muscle acti-
vation timing, magnitude, and inter-muscle coordination [15,21]. Despite the recognised
importance of passing, limited evidence exists regarding the neuromuscular demands of
the reception phase, which is critical for maintaining ball possession and continuity of play.
For this reason, muscle activation time (AT) and muscle activity (%MA) normalised to
maximal voluntary contraction (MVC), were analysed during the execution and reception
phases in athletes with different levels of experience.

The absence of differences between dominant and non-dominant limbs is consistent
with the bilateral nature of the two-handed chest pass. In this task, both upper limbs
contribute simultaneously and symmetrically to ball propulsion and control. From a
motor control perspective, this symmetry likely reflects the operation of a shared neural
control strategy governing both limbs during coordinated bilateral tasks. Consequently,
minimal asymmetry in neuromuscular activation would be expected, provided no injury
or functional limitation is present.

Most of the previous studies examining limb dominance in basketball have focused on
unilateral actions, such as shooting or dribbling, where preferential limb use may lead to
asymmetrical neuromuscular adaptations [40–42]. In contrast, the current results support
the notion that symmetrical technical skills promote balanced neuromuscular activation
patterns and do not necessarily lead to dominant–non dominant asymmetries. These
findings are in line with previous research reporting negligible dominant–non-dominant
differences during symmetrical upper-limb tasks [43], supporting the validity of pooling
limb data in further analyses.

Differences between groups were observed mainly in the triceps brachii. More ex-
perienced athletes tended to demonstrate shorter activation times and higher levels of
normalised activation, especially in the long head of the triceps brachii. These findings
suggest differences in neuromuscular activation strategies rather than direct differences in
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muscular strength. From a motor control perspective, shorter activation times may reflect
improved anticipatory control and more efficient timing of muscle recruitment, which are
characteristics commonly associated with higher levels of skill acquisition. Similarly, higher
normalised EMG amplitudes may indicate increased neural drive or more coordinated
activation patterns during task execution. However, these findings should be interpreted
with caution because the two groups differ not only in years of basketball experience, but
also substantially in age (11.7 vs. 20.3 years), which represents an important limitation of
the present study. Therefore, the differences observed cannot be attributed to experience or
expertise alone. They may reflect a combination of accumulated practice, biological matura-
tion, and age-related neuromuscular development. Since EMG activity and neuromuscular
control are strongly influenced by growth, biological maturation, and motor development,
it is not possible to attribute the observed differences exclusively to basketball experience
or training background. Therefore, the findings should be interpreted with caution, as
maturational factors may have contributed significantly to the EMG patterns identified.
Previous studies have suggested that practice experience and expertise may be associated
with changes in temporal coordination, muscle recruitment, and sport-specific motor per-
formance [18,44]. However, in the present study, the shorter activation times and higher
normalised activation values observed in the older and more experienced group should
be interpreted as between-group differences rather than isolated effects of expertise. This
interpretation is consistent with the exploratory nature of the study and with the known
influence of maturation on neuromuscular function.

The long head of the triceps brachii showed the most pronounced experience/age-
related differences. This observation is biomechanically plausible, as the long head plays
a key role in elbow extension when movements involve concurrent shoulder flexion, as
occurs during the chest pass [39,45]. In this movement, force generation occurs through
a proximal-to-distal kinetic chain, in which movement is initiated in the lower limbs and
trunk, transferred through the shoulder, and modulated distally at the elbow. In this
context, the primary contributors to force generation at the shoulder are the pectoralis
major and anterior deltoid, while the triceps brachii plays a key role in the final phase of
elbow extension and force transmission. Increased activation in this muscle may therefore
reflect improved coordination between shoulder and elbow joints in more experienced
players, contributing to smoother and more efficient force transmission along the kinetic
chain [46].

It should be emphasised that the group with greater basketball experience was also
substantially older and therefore more biologically mature. This represents a major limita-
tion of the study design. Consequently, the higher activation levels observed in the long
head of the triceps brachii may reflect a combination of accumulated practice, neuromus-
cular maturation, age-related changes in muscle morphology, and differences in motor
unit recruitment capacity, rather than experience alone. This distinction is important, as it
precludes causal attribution exclusively to training history or expertise.

Several variables did not reach statistical significance but exhibited moderate-to-large
effect sizes. Given the relatively small sample size, these findings may indicate meaningful
differences that were not fully detected due to limited statistical power. However, effect
sizes should be interpreted cautiously, as they may be inflated in small cohorts.

Effect size analysis (partial eta squared) indicated moderate-to-large effects for several
variables; however, these should be interpreted cautiously given the small sample size.

Correlation analysis revealed weak to moderate associations between years of prac-
tice and several neuromuscular variables. In particular, negative correlations between
experience and activation time (RTLA_AT and LTLA_AT) suggest a tendency for more
experienced/aged athletes to exhibit faster muscle activation, which is consistent with
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improved neuromuscular efficiency. Moderate positive correlations observed for long-head
triceps variables further support the role of this muscle in experience-related movement
adaptations, although the absence of statistical significance indicates that these trends
should be confirmed in larger samples.

Several limitations should be acknowledged when interpreting the findings of this
study. The sample size was relatively small, which limits statistical power and increases
the likelihood of inflated effect size estimates. Though multiple repetitions were collected
per participant, these observations are not independent and therefore do not increase
the effective sample size, which may limit the generalisability of the findings. Although
several variables exhibited moderate-to-very-large effect sizes, these results should be
interpreted with caution, as small cohorts may not fully capture inter-individual variability
in neuromuscular behaviour. The experience level was intrinsically confounded with
age and biological maturation. In addition, MVC normalisation should be interpreted
cautiously because the ability to produce a true maximal voluntary contraction may differ
between younger and older participants. Therefore, %MA comparisons between groups
may have been influenced not only by task-related muscle activation, but also by age-
and maturation-related differences in maximal voluntary activation capacity. The more
experienced group was substantially older than the less experienced group, meaning
that observed differences in muscle activation patterns may reflect not only accumulated
practice but also neuromuscular development, hormonal maturation, and age-related
changes in muscle morphology. Consequently, causality cannot be attributed solely to
years of basketball experience. The study included only male athletes, which limits the
generalisability of the findings to female basketball players. Sex-related differences in
neuromuscular control and upper-limb biomechanics have been reported in the literature
and should be examined in future research. The experimental task involved passing
against a rigid wall, which, although necessary for standardisation, does not perfectly
replicate the dynamic, interactive conditions of a real game. In particular, variations in
pass speed, teammate positioning, and perceptual–decision demands were not represented
and may influence muscle activation strategies during match play. The muscle activity
assessment using surface electromyography, despite being a valid and widely accepted
technique, is subject to limitations such as cross-talk, sensitivity to electrode placement,
and the inability to directly quantify muscle force. The reception phase may also introduce
movement- or impact-related artefacts due to ball contact. Although signals were visually
inspected, filtered, and trials with evident artefacts were excluded, the possibility of residual
mechanical noise cannot be completely ruled out. For this reason, activation time and
%MA values during reception should be interpreted with caution. Additionally, EMG
amplitude reflects neural activation rather than mechanical output; therefore, %MA should
not be interpreted as a direct measure of muscle strength. Finally, the analysis focused
exclusively on the biceps brachii and triceps brachii. Although these muscles are central
to elbow flexion and extension, passing and reception involve coordinated contributions
from the shoulder prime movers (e.g., pectoralis major and anterior deltoid), as well as
forearm musculature and trunk segments, which together contribute to force generation
through a proximal-to-distal kinetic chain. Inclusion of these segments in future studies
would provide a more comprehensive understanding of inter-segmental coordination
during basketball passing tasks. Despite these limitations, the study provides novel and
meaningful insight into upper-limb neuromuscular activation during both the execution
and reception of the basketball chest pass across developmental stages.

Taken together, the findings suggest that more experienced/older basketball players
adopt distinct neuromuscular activation strategies during chest passing and reception,
characterised primarily by modifications in triceps brachii activation. These differences

https://doi.org/10.3390/app16115385



Appl. Sci. 2026, 16, 5385 10 of 12

likely reflect an interaction between practice-related motor learning and neuromuscular
maturation, rather than isolated effects of experience alone.

Future studies should compare age- and maturation-matched groups, or statistically
control for maturation status, in order to better isolate the effects of basketball practice and
training experience on neuromuscular behavior.

5. Conclusions
Through this study and data analysis, several conclusions were drawn. No significant

differences were observed between the dominant and non-dominant limbs during the
execution and reception of the basketball chest pass. More experienced and aged basketball
players tended to demonstrate higher levels of neuromuscular activation and shorter
activation times in the triceps brachii, particularly in the long head; however, these findings
should be interpreted with caution, as differences in age and biological maturation may
have influenced the observed results. No significant experience-related differences were
identified in biceps brachii activation, suggesting a secondary or stabilising role during the
task. The most pronounced differences between groups were observed in the activation
time of the triceps lateral head and %MA of the triceps long head.

These findings highlight the importance of neuromuscular coordination in successful
passing and receiving actions and contribute novel evidence to a relatively unexplored area
of basketball biomechanics. From a practical perspective, the results may assist coaches and
practitioners in designing training programmes that account for developmental differences
in neuromuscular control.
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