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Abstract

Background. The several types of running in the team sports such as basketball, soccer and rugby, vary according
to physical characteristics and sports. In particular, in the basketball the running is characterized by continuous
acceleration and deceleration phases, which entails greater energy expenditure. This study aimed to assess the
strength decrease of the lower limbs and energy expenditure at different running conditions (n=4) with/without the
ball during Linear running and Shuttle run (180°) in two groups (male: n=15; female: n=15).

Materials and methods. Experimental approach required the following tests/devices: Squat Jump to assess the
strength of the lower limbs before/after each test, and a portable Metabolimeter was used to assess the metabolic
parameters. The T-test was used for independent samples and Two-way repeated measures ANOVA was used to
assess the significant differences for each variable between each running conditions.

Results. Initial hypothesis has been confirmed, showing a significantly different strength decrease in different
running conditions (Linear Running and Shuttle run with and without ball) and between the two teams considered
(male and female). In addition, different energy expenditure between the two groups increases even more during the

running with the ball compared to running without the ball.

Conclusions. The results of this study could be useful for coaches to optimize training with different training load
related to gender and to the running conditions (with and without the ball), but also to optimize the work load of
young players in relation to the abilities, skills and experiences of players.

Keywords: physical fatigue, strength decrease, training load, performance.

Introduction

The match analysis showed that basketball players
perform sprint at different velocities (Ben Abdelkrim et
al., 2007), over distances between 10 and 20m, within a
limited timeframe of up to 20 sec. (Narazaki et al., 2009),
changing direction with and without ball; indeed, basketball
is characterized by multiple high-intensity actions and it
represents a multi-task sport (Sanchez-Sanchez et al., 2019).
All these displacements on field determine considerable and
different energy expenditure (Ben Abdelkrim et al., 2010).
In addition, in basketball has been considered fundamental
(Altavilla et al., 2022) since physiological demands under
stress can negatively alter players’ performance. Therefore,
is important to understand fatigue adaptations, because the
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players must be able to effectively perform specific tasks under
physical fatigue during training and match (Kamandulis et
al,, 2013). The several types running in the team sports such
as basketball, soccer and rugby, vary according to physical
characteristics and sports (Esposito et al., 2019). Continuous
acceleration and deceleration phases characterized the
running in the basketball, which entail a greater energy
expenditure. In team sports is essential to optimize the
training program through the study and workload analysis.
These activity, generally, limited to the overall load and they
not assess the different running conditions related at gender
and to the positions by players. Researches are not many
that concern the physiological load, due to accelerations
and decelerations during changes of direction every 15 m.
Specifically, we will verify both the decrease in strength of
the lower limbs that the energy expenditure in two different
running conditions (Linear run and Shuttle run), with and
without changes of direction, with and without the ball
between two teams of young basketball players (male and
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female). The analysis of decrement of the strength and the
energy expenditure in different running conditions can be
useful to differentiate the training load. It can contribute to
the improvement the learning process on a specific motor
task and to comprise how the energy expenditure change to
the quality of the task performed. The purpose of this study
is to assess the level of decrement of the strength and the
energy expenditure in different running conditions: Linear
running and Shuttle running between two youth basketball
teams (male and female). The hypothesis formulated is as
follows: the strength of the lower limbs may decrease more
in the running with ball and between two groups (male and
female); while the energy expenditure should be different
in four running conditions with ball compared to running
without ball.

Materials and methods

Study participants

The subjects who participated were thirty young
basketball players aged 20+1. They represented two teams
(male n=15 and female n=15). All players had at least
five years of training experience and they participated
voluntarily. The variables detected were the following: Jump
performance (cm) and mechanical work (j-(kgm)"). Data
collection required the use of the following devices and tests:
Lower limb muscle strength assessed with Optojump (Bosco
et al., 1983), Yo-Yo endurance test (Bangsbo et al., 2006);
Linear running and Shuttle running (Vaquera et al., 2016)
assessed with Metabolimeter K4b2. In table 1 showed the
anthropometric characteristics of the two groups considered
(male and female). The mean age of the male group was
19.8 + 0.6 years, the body height was 191.4 + 4.2 cm, the
body weight was 82.3 + 2.9 kg, the body mass index was
22.4 + 2.7 kg/m? (indicated as normal value). The mean age
of the female group was 19.5 + 0.5 years, their body height
was 180.1 + 3.8 cm, the body weight was 75.2 £ 3.1 kg, the
body mass index was 23.2 + 2.9 kg/m>.

Table 1. Anthropometric and physiological characteristics
of the two teams

Variables Male team (n=15) Fen(1;iel ;e)am
Age (years) 19.8 0.6 19.5+0.5
Height (cm) 1914 +42 180.1 + 3.8
Weight (kg) 823429 752+ 3.1
BMI (kg/m?) 24+27 232429
VO,max (ml-kg'-min) 504 +2.6 426 +2.4
Heart rate max (b/min) 181.3+24 1835+ 2.6

Procedures

At the two teams were provided explanations on the
protocol to follow. The study envisaged five testing sessions
on seven-day period and with two-day rest in-between. In
the first session, the participants did an indirect continuous
multistage field test to determine VO,max (Léger & Bouch-
er,1980) to set the relative intensities of the next experimen-
tal sessions. The two teams have performed two sessions of
running without ball: in-line continuous running, Shuttle

running on 15 meter with directional changes at 180°. The
same sessions, were repeated with ball. All players were re-
quired to run at an intensity at 80% of VO,max, this intensity
was controlled with a frequency meter; while, beep sounds
and track markers were used as spatiotemporal indicators.
The tests were carried on a flat 100m course on a synthetic
rubber base. All players performed at least 10 minutes of
a warm-up before carrying out each test. After one week
all tests were repeated to verify the reliability of measure-
ments. The Yo-Yo endurance test has been performed by
each participant, as an incremental test (di Prampero et al.,
2009) to detect the VO,max. After wards, the Squat Jump
(S]) has been performed, for each running condition, to as-
sess the muscle strength decrement. Optojump evaluated
lower limbs muscle strength before and after each running
conditions, with and without ball, from the two teams (male
and female). Finally, All participants were tested (on 1000m
at 80% of VO,max) and they were randomly selected. Each
group performed randomly and evaluated in the different
running conditions with and without the ball (n=4).

Statistical analysis

All data are presented as mean and standard deviation
(Mean + SD). The normality of the data distribution was
verified by means of the Shapiro-Wilk test, while the
homogeneity of the variances was verified with the Levene
test. Intra-class correlation coefficient (Hopkins, 2000) was
calculated to assess the reliability of the measures for each
running condition. Regarding the energy expenditure,
the t-test for independent sample was used to assess the
significance of the differences in the different running
conditions (with and without the ball). Instead, for lower
limbs strength was used the two-way 2x2 between-within
ANOVA to assess the main effect of the between-subjects
factor Group (male and female), within-subjects factor
Treatment (Pre and Post) together with the factorial
interaction GroupxTreatment. While for the measure of the
effect size was used partial eta squared (n?). The significance
level was fixed at P <0.05. All statistical tests were conducted
through IBM SPSS Statistics version 23.

Results

The results of the study confirmed the initial hypothesis.
The T-test was used for independent samples to verify any
significant differences on the energy expenditure for each
running condition between the two groups (with the ball
and without the ball). Table 2 shows significant differences
both two teams analyzed (male and female) depending for
each running conditions: LR without the ball with p=0.01;
SR without the ball with p=0.01; LR with the ball with p=0.00
and SR with the ball with p=0.00. The homogeneity of the
variance was confirmed through the use of Levene’s test.
The values of Intraclass Correlation Coeflicient was verified
for the reliability of the measures of the energy expenditure
were excellent, showing a range from 0.90 to 0.97. Regarding
the men’s team these are the outcomes: LR without the ball
0.97; SR without the ball 0.94; LR with the ball 0.95 and SR
with the ball 0.92. While the women’s team these are the
outcomes: LR without the ball 0.96; SR without the ball 0.93;
LR with the ball 0.94 and SR with the ball 0.90.
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Table 2. T-test for independent samples: Energy expenditure for each running condition (n=4)

Mean male Mean female

Levene’s test

Variables . . t-value df Levene’s test
C_[j(kgm)'] C_[j(kgm)'] P Fadp P
LR without the ball 5.12+£0.20 5.28 £0.26 -2.81 28 0.01 0.633 0.452
SR without the ball 5.30+0.34 5.50 £0.33 -2.77 28 0.01 0.466 0.524
LR with the ball 6.02 £ 0.27 6.40 +0.28 -2.43 28 0.00 0.008 0.932
SR with the ball 6.50 £ 0.45 6.96 = 0.42 -2.90 28 0.00 0.564 0.454
LR - Linear Running; SR - Shuttle Run; p - p value.
Table 3. Two way (between-within) 2x2 ANOVA in four running conditions
LR without the ball SR without the ball LR with the ball SR with the ball
Effects Partial Partial Partial Partial
eta-squared (%) eta-squared (%) eta-squared (n?) eta-squared (%)
Groups 0.01 0.16 0.00 0.30 0.00 0.18 0.00 0.36
R1 0.00 0.70 0.00 0.50 0.00 0.82 0.00 0.75
R1* Groups 0.20 0.04 0.14 0.08 0.36 0.03 0.18 0.08
LR - Linear Running; SR - Shuttle Run; p — p value; n* - effect size; R1 - Treatment.
The results shown in table 3 demonstrate the effects and
interactions between two factors (Treatment-Groups) and 7
the dependent variable (lower limb strength). Significant Ny
evidence was detected between the groups (p=0.01; p=0.00; '
p=0.00; p=0.00) and in treatments “R1” (p=0.00; p=0.00; - 6
p=0.00; p=0.00); while the interaction between the groups £ F=5.50
and treatments (R1*Groups) are not significant (p=0.20; E Mooy Fo5.28 M=5.30
p=0.14; p=0.36; p=0.18). Finally, the size of the partial effect o
for regarding the groups is small, while in the case of the
treatments “R1” they result to be medium-sized. 45
. E SR

Discussion

The strength’s decrease and the energy expenditure
between the two groups (male and female) in the Shuttle run
result more expensive compared to linear running (Bekraoui
et al,, 2020). In the shuttle run with the ball a significant
difference was detected between the two groups, as it
required more muscular work due to the deceleration and
acceleration action on each change of direction and at more
motor control of the ball (table 2, p = 0.00). Male group,
in all different running conditions (n=4) showed lower
energy expenditure values than female group. In this study,
the results obtained offers new information that allows an
estimate of the energy expenditure due to acceleration and
deceleration. The effects and interactions between the factors
“Treatment and Groups” and the dependent variable (lower
limbs strength) are shown in table 3. shows the effects and
interactions between two factors (Treatment-Groups) and
the dependent variable (lower limbs strength). There were
significant differences between the two groups (Groups:
0.01; 0.00; 0.00 and 0.00) and in the treatments (R1: 0.00;
0.00; 0.00 and 0.00). For every running conditions (n=4)
the result showed a significant difference in the decrease of
strength in the comparison between the male and female
groups, and so too in the before and after tests in each
group. Finally, the interactions between the groups and the
treatment did not provide significant outcome in the four
running conditions (p: 0.20; 0.14; 0.36; 0.18). In this study,
the multiple decelerations and accelerations require greater
physiological demands at the players compared to linear

Fig. 1. Energy expenditure of running without ball between two
teams (M = Male; F = Female; LR = Linear running;
SR = Shuttle run)
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Fig. 2. Energy expenditure of running with ball between two
teams (M = Male; F = Female; LR = Linear running;
SR = Shuttle run)

running (Buglione & di Prampero, 2013). In addition, the
different and significant energy expenditure between the
two groups (male and female) increases even more in the
running with the ball than that without the ball (Figures
1 and 2). This could be justified by an additional demand
necessary both for the motor control of the ball and both
due to possession of some quantitative and qualitative skills,
result of specific training and also for gender characteristics.
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Therefore, the evaluation trainingand continuous monitoring
of the physiological aspects become an important aspect for
the control of the performance.

Conclusions

Inlightoftheseresults, it could be useful todesign training
loads adapted to the effective energy and physiological needs
of the game situations and in relation to the different of
position in field, of gender, conditional and coordinating
capacities requests. Therefore, it is necessary to differentiate
and to customize the training load. For example, intervening
on the variables such as exercise duration, distance, intensity
and recovery time.
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PISBHA BUBYXOBA CUJIA TA PI3HI OI310JIOTN4YHI BUMOT U MI2K
HONOBIYUMU TA KIHOYUMU BACKETBOJIbHUMU KOMAHAOAMU

Taetano Antasimma'*®, Tiniana [I’I3ant0?*"Y, Taerano Paiona®**’, ®panuecka [I’Emisa?AC

"Yuisepcurer CaneHTo
*YuiBepcuret CanepHo

ABTOpCHKNMIT BKIAJ;: A — Iu3aiis gocnipkenns; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E — 36ip komrris

Pedepar. Crarts: 5 ¢, 3 Tabn., 2 puc., 15 mxepern.

Icropis muranus. Kinbka tumnis 6iry B KOMaHZHUX BUJIAX CIOPTY, TaKuX 5K 6acket6os1, GyT6on i perdi, BinpisHAThCS 3a-
JIOKHO Bif (isMYHMX XapaKTEePUCTHUK 1 BUAIB crIopTy. 30KpeMa, y backeT6osi 6ir Xapakrepusyerbcs OesmepepBHUMHU (azamMu
IIPUCKOPEHHS Ta YIOBiIIbHEHHS, 1[0 TATHE 3a c06010 6inpmIi BUTPATHU eHeprii. MeTo 1IbOTro JOCTiIPKEHH 6y}10 OLIiIHUTY 3HVDKEH-
HSI CIUIU HIDKHIX KiHI[IBOK i BUTpaTI eHepril 3a pisHUX yMOB 6iry (n=4) 3 M’siueM Ta 6e3 M’s19a Iifj 4ac IpsIMOIiHiHOrO 6iry Ta
4OBHMKOBOTO 6iry (180°) y ;BOX rpymax (qomoBiku: n=15; xiHku: n=15).

Marepianu Ta MeToau. ExcriepyMeHTa/IbHMIA MifXifl BMMaraB HaCTYIIHMX TECTiB/IPUCTPOIB: [ OLIHKM CUIM HIUDKHIX
KiHI[iBOK JJO/IIC/IsI KOXKHOTO TECTY BYKOPUCTOBYBA/IM CTPUOKM 3irHYBIIN HOTY, a /IS OLIHKM MeTabo/MiYHNX ITapaMeTpiB BUKO-
PUCTOBYBa/IM IIOPTATUBHUIT MeTabonimeTp. s Hezane)XHUX BIOIpOK BUKOpUCTOBYBanu t-Kputepiit CrblofieHTa, a /IS OLiHKI
CTATUCTUYHO 3HAYYIIVX BiIMIHHOCTEI /1A KOKHOI 3MiHHOI Mi>K KOXXHJMIMY YMOBaMJ BUKOHAHH:A BIUKOPUCTOBYBaIN JBO(AKTOP-
HUJ JUICTIEPCIVIHII aHa/li3 TOBTOPHMX BUMiPIOBaHb.

Pesynprarn. [ToyaTkoBa rimoresa Oya miaTBep/pKeHa, IOKa3yI04M CTATUCTUYHO 3HAYYILIO PisHe 3HIDKEHHS CUIM B PI3HUX
ymoBax 6iry (psiMosiHiitHMit 6ir i YoBHMKOBMII 6ir i3 M'st4eM i 63 HbOro) i MiX FBOMa PO3I/ISTHY TUMI KOMaHaMM (40/IOBIYOI0 Ta
iHo4ow). Kpim Toro, pisHuIs BUTpaTy eHeprii M fBOMa rpymami 1ije 6ijblire 361Ib1UIyeThCA i 9ac 6iry 3 M’ A4eM IOPiBHAHO
3 6irom 6e3 M’s14a.

BucHoBKM. Pe3y/IbTaTit IbOro TOCII/PKEHHA MOXYTb Oy TH KOPMCHUMM JyIs TPEHepiB /LA ONTUMI3alil TpeHyBaHb i3 pisHUM
TpeHyBaJbHMM HaBaHTa)KEHHAM 3a/IeXKHO BiJ| CTaTi Ta yMOB 6iry (3 M’s1aeM i 6e3 HBOTO), @ TAKOX YIS ONITUMI3alil po60o4oro Ha-
BaHTA)XEHHs MOJIOAMX I'PABLiB 3aJIOKHO Bif 3i0HOCTeIT, HABUYOK i JOCBiAY rpaBIiB.

KirouoBi croBa: disuuna BToma, 3HIDKEHHS CUIN, TPEHYBa/IbHE HABAHTA)XXEHHSI, Pe3y/IbTaTUBHICTD.

Information about the authors:

Altavilla, Gaetano: gaetano.altavilla@unisalento.it; https://orcid.org/0000-0001-8436-7819; Department of Biological and
Environmental Science and Technologies, University of Salento, Piazza Tancredi, 7, 73100 Lecce LE, Italy.

D’Isanto, Tiziana: tizidisanto@libero.it; https://orcid.org/0000-0001-7151-7486; Department of Human, Philosophical and
Education Sciences, University of Salerno, Via Giovanni Paolo II, 132, 84084 Fisciano SA, Italy.

Raiola, Gaetano: graiola@unisa.it; https://orcid.org/0000-0002-7659-1674; Department of Political and Social studies, University
of Salerno, Via Giovanni Paolo II, 132, 84084 Fisciano SA, Italy.

D’Elia, Francesca: fdelia@unisa.it; https://orcid.org/0000-0003-1441-8101; Department of Human, Philosophical and Education
Sciences, University of Salerno, Via Giovanni Paolo 11, 132, 84084 Fisciano SA, Italy.

Cite this article as: Altavilla, G., D’Isanto, T., Raiola, G., & D’Elia, F. (2023). Different Explosive Strength and Physiological
Demands Between Male and Female Basketball Teams. Physical Education Theory and Methodology, 23(2), 271-275.
https://doi.org/10.17309/tmfv.2023.2.16

Received: 26.02.2023. Accepted: 03.04.2023. Published: 28.04.2023

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0).

275



