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ABSTRACT
Basketball is a highly popular and complex sport classifi ed as a monostruc-

tural activity. Various anthropometric parameters determine elite performance 
achievement in basketball. Morphological characteristics and motor abilities 
have been established as the most signifi cant predictors of basketball success. 
Consequently, this study aimed to determine the infl uence of longitudinal di-
mensionality on explosive strength in young basketball players. Accordingly, 
 this study aimed to determine the impact of longitudinal dimensionality on the 
explosive strength of young basketball players. The sample comprised 15 ca-
det-level basketball players (age: 15.8 ± 0.6 years; body weight: 77.86 ± 8.37 
kg; body mass index: 23.99 ± 1.01 kg/m²). The set of measurement instruments 
included four variables for assessing explosive strength: Standing Long Jump 
(LJ), 20-Meter Sprint (RUN20m), Medicine Ball Throw from Supine Position 
(TMBL), and Medicine Ball Throw from Seated Position (TMBS); and fi ve vari-
ables for measuring longitudinal dimensionality: Body Height (BH), Forearm 
Length (FL), Upper Arm Length (UAL), Lower Leg Length (LLL), and Upper Leg 
Length (ULL). The impact of longitudinal dimensionality on explosive strength 
in young basketball players was assessed using linear regression. Statistical 
analyses were conducted using the IBM SPSS Statistics software (Version 20). 
Linear regression analysis confi rmed a statistically signifi cant impact of longi-
tudinal dimensionality on the explosive strength of young basketball players.

Keywords: longitudinal dimensionality, explosive strength, basketball play-
ers, impact

INTRODUCTION
Among modern team sports, basketball is 

one of the most popular and attractive sports 
today (Altavilla & Raiola, 2014; Raiola, 2015; 
Saha, 2015; Salihu et al., 2010; Stanković et 
al., 2022). It represents a complex sporting 
game that belongs to monostructural activi-
ties with unpredictable dynamics of cyclic and 
acyclic activity types (Alp, 2020; Aruković, 
2013). Success in basketball depends on vari-
ous anthropological dimensions (Ramos et al., 
2020; Raiola & D’Isanto, 2016). Consistent 
with most other team sports, basketball also 

requires a comprehensive range of anthropo-
logical dimensions (Ilić, 2015; Kryeziu & Asl-
lani, 2016; Topalli et al., 2020). Morphological 
characteristics encompass a specifi c set of basic 
anthropometric latent dimensions (Pasa et al., 
2019; Simić et al., 2022). These characteristics 
are among the key factors responsible for bas-
ketball performance and must be considered 
in the selection process, as they are genetical-
ly predetermined (Pop et al., 2017; Trunić & 
Mladenović, 2014). Among these characteris-
tics, longitudinal dimensionality exhibits the 
greatest genetic conditioning (Rodić & Buišić, 



S. Durlević, M. Filipović, M. Durlević, I. Obrenov, I. IlićIMPACT OF LONGITUDINAL ...

28

2012). Longitudinal dimensions, as the best 
indicators of human organism growth, result 
from complex ontogenetic development pro-
cesses and the interaction of biotic and abiotic 
factors within a specific environment (Durlev-
ić et al., 2024; Saha, 2015). Furthermore, 
motor abilities represent another predictor of 
basketball performance (Vuković et al., 2021). 
One of the most significant motor abilities in 
basketball is explosive strength (Hernández et 
al., 2018; Latorre Roman et al., 2018). Explo-
sive strength is characterized as the capability 
to develop maximum force in the briefest tem-
poral interval (Zatsiorsky & Kraemer, 2009). 
In basketball, explosive strength manifests 
through complex movement dynamics char-
acterized by directional shifts, kinematic vari-
ations, and velocity modulations (Aksović et 
al., 2021; Aksović et al., 2020; Santos & Janei-
ra, 2008). Regarding basketball performance, 
there is a strong correlation between morpho-
logical characteristics and motor abilities (Ra-
mos et al., 2021; Salihu et al., 2010). The pos-
itive influence of longitudinal dimensionality 
on basketball players’ explosive strength has 
been confirmed in numerous studies (Elshani 
et al., 2021; Kryeziu & Asllani, 2016; Kryeziu 
et al., 2018; Rašidagić & Fazlagić, 2010).

Accordingly, this study aimed to determine 
the impact of longitudinal dimensionality on 
the explosive strength of basketball players.

METHODOLOGY
Sample of Participants
The sample consisted of 15 male bas-

ketball players competing in the U17 Cadet 
League (RKS F4). Participants were cadets 
(age 15.8±0.6 years, height 180±2.82 cm, 
weight 77.86±8.37 kg, body mass index (BMI) 
23.99±1.01 kg/m2) engaged in regular training 
processes. At the time of testing, the players 
were not taking any medication and had no 
injuries. This study was approved in advance 

by both the players’ parents and the basketball 
club. All research procedures, risks, and ben-
efits were thoroughly explained to the coach-
es, participants, and their parents. Each parent 
voluntarily provided written informed consent 
before participation. The study was conducted 
in accordance with the ethical standards out-
lined in the Declaration of Helsinki (World 
Medical Association, 2013) and with the ap-
proval of the Ethics Committee of the Faculty 
of Sport and Physical Education, University of 
Priština - Kosovska Mitrovica (03-312).

Measurement Instruments
To measure the longitudinal dimensionali-

ty of the basketball players, the following vari-
ables were used: Body Height (BH), Forearm 
Length (FL), Upper Arm Length (UAL), Low-
er Leg Length (LLL), and Upper Leg Length 
(ULL). The explosive strength of the players 
was assessed using the following test battery: 
Standing Long Jump (LJ), 20-Meter Sprint 
(RUN20m), 1 kg Medicine Ball Throw from 
Supine Position (TMBL), and 1 kg Medicine 
Ball Throw from Seated Position (TMBS).

Organization and Measurement Procedure
The longitudinal dimensionality of the play-

ers was measured using a Martin anthropom-
eter marked in centimeters and millimeters. 
Measurements of longitudinal dimensionality 
were taken before the morning training ses-
sion, in a sports hall, under optimal tempera-
ture conditions (20-22°C). Participants were 
barefoot and wore only sports shorts during 
the measurements. Measurement results were 
recorded while the instrument was placed on 
the parameter being measured, and the indi-
vidual recording the data repeated the results 
aloud for verification before entering them 
into the participants’ records. After measur-
ing longitudinal dimensionality, the players’ 
explosive strength was tested. Before the ex-
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plosive strength tests, participants completed 
a 10-minute standard warm-up consisting of 
stretching, running, and specific exercises 
related to the tests. Participants wore sports 
gear during testing. Each explosive strength 
test station was staffed with trained person-
nel, comprising four measurers and four re-
corders. Each station was assigned one mea-
surer and one recorder, who remained at their 
assigned positions throughout the testing. 
Each participant had three attempts for each 
test, with the best score recorded for analy-
sis. Sufficient rest time was provided between 
attempts, and participants followed the same 
sequence from test to test, with adequate rest 
time between tests.

Data Processing
To adequately determine the structure of 

the observed areas of explosive strength and 
longitudinal dimensionality in the tested bas-

ketball players, the principal component anal-
ysis method was applied. The impact of lon-
gitudinal dimensionality on players’ explosive 
strength was assessed using linear regression. 
All statistical analyses were performed using 
the IBM SPSS Statistics software (Version 25).

RESULTS
The results of the descriptive statistical 

analysis for the observed areas of longitudi-
nal dimensionality and explosive strength in 
basketball players are presented in Table 1. 
The descriptive analysis of longitudinal di-
mensionality and explosive strength, includ-
ing parameters such as the arithmetic mean, 
standard deviation, and measures of dispersion 
(Skewness, Kurtosis), reveals expected values 
for this sample group, given their chronologi-
cal age. The Shapiro-Wilk normality test indi-
cated no statistically significant deviation from 
normal distribution.

Table 1. Descriptive Analysis of Longitudinal Dimensionality and Explosive Strength Results
Variables N Min Max Mean SD S-W

BH 15 175 185 180 2.828 .983
FL 15 33.75 37 35.13 .949 .807

UAL 15 37.05 39.55 38.31 .721 .988
LLL 15 49.75 52.25 51.1 .760 .808.
ULL 15 46.05 48.50 47.26 .701 .941
LJ 15 186.5 196.5 191.5 2.828 .983

RUN20m 15 5.43 6.8 6.22 .335 .419
TMBL 15 17.50 18.50 18.01 .292 .940
TMBS 15 11.90 12.90 12.45 .304 .469

Legend: BH – Body Height, FL – Forearm Length, UAL – Upper Arm Length, LLL – Lower Leg Length, ULL – 
Upper Leg Length, LJ – Standing Long Jump, RUN20m – 20-Meter Sprint, TMBL – 1 kg Medicine Ball Throw 
from Supine Position, TMBS – 1 kg Medicine Ball Throw from Seated Position, N – Number of participants, MIN 
– Minimum, MAX – Maximum, Mean - Arithmetic mean, SD – Standard deviation, S-W – Shapiro Wilk.

After applying statistical analysis and nor-
mality tests, an exploratory principal com-
ponent analysis was conducted to isolate the 
number of specific factors that describe the 
space.

Table 2 presents the results of the factor 
analysis for the longitudinal dimensionality of 
basketball players. The KMO measure of sam-
pling adequacy shows a satisfactory level of 
.834, supporting the application of the princi-
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pal component method to the selected variable 
set. Additionally, Table 2 indicates that one 
component is a significant variable explaining 

88.55% of the total variance. The significant 
factor is associated with body height (BH), 
with an extracted factor loading of .982.

Table 2. Factor Analysis of Longitudinal Dimensionality

Variables
Factor

1 h2

BH .982 .964
FL .811 .658

UAL .954 .911
LLL .972 .946
ULL .974 .949
KMO .834

Eigenvalue 4.428
% of Variance 88.555
Cumulative % 88.555

Legend: BH – Body Height, FL – Forearm Length, UAL – Upper Arm Length, LLL – Lower Leg Length, ULL – 
Upper Leg Length, KMO - Kaiser-Meyer-Olkin.

Table 3 presents the results of the factor 
analysis for the explosive strength space of 
basketball players. The KMO measure of sam-
pling adequacy is .844, which is also at a satis-
factory level, justifying the use of the principal 
component method on the chosen variable set. 

In Table 3, one component emerges as a signif-
icant variable explaining 95.74% of the total 
variance. This significant factor corresponds 
to the standing long jump (LJ) with a factor 
loading of .985.

Table 3. Factor Analysis of Explosive Strength

Variables
Factor

1 h2

LJ .985 .970
RUN20m .975 .951

TMBL .984 .969
TMBS .970 .940
KMO .844

Eigenvalue 3.830
% of Variance 95.743
Cumulative % 95.743

Legend: LJ – Standing Long Jump, RUN20m – 20-Meter Sprint, TMBL – 1 kg Medicine Ball Throw from Supine 
Position, TMBS – 1 kg Medicine Ball Throw from Seated Position, KMO - Kaiser-Meyer-Olkin.

We used a factor analysis to extract latent 
dimensions, and we calculated factor scores 
using regression methods. After these proce-
dures, linear regression was applied to assess 

the potential statistical significance of lon-
gitudinal dimensionality (LD) on explosive 
strength (ES) in basketball players.

The results in Table 4 show a high cor-
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relation between explosive strength and lon-
gitudinal dimensionality (R = .994), which is 
statistically significant (p < .001). The results 

also confirm that 99.4% of the variability in ex-
plosive strength can be explained by the level 
of longitudinal dimensionality.

Table 4. Linear Regression Analysis
Variables Explosive strength

B SE β t p
95% CI

LL UL
Longitudinal dimensionality .994 .030 .994 33.447 <.001 0.930 1.058

DISCUSSION
Anthropometric parameters have been 

identified as key factors in sports success 
(Fragoso et al., 2014; Stanković et al., 2009; 
Szabo et al., 2020). Consequently, this study 
aimed to examine the influence of longitudinal 
dimensionality on explosive power in cadet 
basketball players. Factor analysis revealed 
that both longitudinal dimensionality and ex-
plosive power in basketball players are charac-
terized by a single latent factor. Factor analysis 
revealed that both longitudinal dimensionality 
and explosive power in basketball players are 
characterized by a single latent factor. Lon-
gitudinal dimensionality was represented by 
body height (BH), while explosive strength 
was defined by the standing long jump (LJ) 
test. Linear regression analysis confirmed a 
strong, statistically significant effect of longi-
tudinal dimensionality on explosive strength 
in basketball players.

Previous research by Blantas et al. (2022), 
Guimarães et al. (2019), Guimarães et al. 
(2023), and Johnston et al. (2018) emphasizes 
the importance of morphological characteris-
tics for basketball success. Nagar et al. (2012) 
point out that morphological characteristics 
are positively correlated with improved gam-
ing performance. These characteristics also 
correlate with playing positions and technical 
skill proficiency (Jeličić et al., 2002b; Karale-
jić et al., 2011; Kinnunen et al., 2001; Pelemiš 

et al., 2021). Studies by Gušić et al. (2017), 
Mašanović et al. (2018), and Mašanović (2019) 
found that elite basketball and volleyball play-
ers exhibit longitudinal dimensionality. In 
contrast, handball and soccer players exhibit 
greater volume and body fat. Minor differences 
in longitudinal dimensionality were observed 
between basketball and volleyball players. 
Similar results were reported by Đurković et 
al. (2023), who found that longitudinal dimen-
sionality is a predictor of success in both bas-
ketball and volleyball. Golec et al. (2015) es-
tablished a difference in body height between 
basketball and volleyball players. Basketball 
players were taller than volleyball players. 
Such results are not surprising given that body 
height is one of the most significant parameters 
of success in basketball and a primary criterion 
in selection (Pelemiš et al., 2021; Mašanović, 
2019). Stanković et al. (2009) and Mašanović 
(2019) found a pronounced difference in body 
height between professional handball and bas-
ketball players. Handball players were consid-
erably shorter than basketball players. Com-
paring the height of young basketball players 
in this study to that of wrestlers, handball 
players, and skiers of the same age, young bas-
ketball players were found to be significantly 
taller (Cieśliński et al., 2021; Durlević et al., 
2023; Durlević et al., 2024). Studies compar-
ing the heights of young basketball players 
with those of their non-athletic peers found 
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that basketball players were taller (Malina et 
al., 2004; Đorđević et al., 2016). Gryko et al. 
(2018) and Štrumbelj & Erčulj (2014) reported 
that professional basketball players, across all 
positions, are taller and have greater arm span 
than younger basketball players. These results 
are unsurprising, as younger players are still 
in their growth and development phases. In 
this study, the longitudinal dimensionality of 
young basketball players was defined by body 
height (BH), consistent with prior findings that 
body height is a primary parameter for longi-
tudinal dimensionality in young basketball 
players (Coelho e Silva et al., 2008; Ramos 
et al., 2020; Torres-Unda et al., 2016). Body 
height constitutes the most critical variable for 
talent identification and selection processes of 
young basketball players, primarily due to the 
game’s inherent characteristics, the height of 
the hoop, and the constant need to tower over 
the opponent (Guimarães et al., 2019; Ramos 
et al., 2021; Ramos et al., 2020; Torres-Unda 
et al., 2013).

Factor analysis identified the explosive 
strength dimension in young basketball play-
ers using the standing long jump (LJ) test. 
Based on previous research, it was expected 
that the explosive power domain would be 
defined by the long jump test (LJ), given that 
this test assesses the explosive power of the en-
tire body musculature (Ciacci & Bartolomei, 
2018; Chang et al., 2015). Aksović & Berić 
(2017) conducted a study that revealed signif-
icant differences in explosive power between 
male and female basketball players. They also 
observed that explosive power equally influ-
ences basketball performance, regardless of 
gender. Therefore, explosive strength is con-
sidered a crucial predictor of success in bas-
ketball (Aksović et al., 2020). Consequently, 
basketball players must continuously develop, 
maintain, and improve their explosive strength 
to achieve optimal performance throughout the 

game (Aksović et al., 2021; Mancha-Triguero 
et al., 2019). Lower-body explosive strength 
is essential for executing quick starts, chang-
es in direction, and jumps during gameplay 
(Castagna et al., 2009). Many key actions in 
training and competition are primarily based 
on jumping (Apostolidis et al., 2004; Gó-
mez-Carmona et al., 2021). Given that a sin-
gle basketball game consists of over 40 jumps 
per player, jumping ability emerges as the most 
prevalent action, which primarily depends on 
explosive power (Ostojić et al., 2006; Pelemiš 
et al., 2021; Shalom et al., 2023; Stanković et 
al., 2022; Ziv & Lidor, 2010).

In basketball, morphological characteristics 
are directly related to motor skills (Altavilla et 
al., 2018). Research by Aslan et al. (2011) and 
Davis et al. (2003) identified a positive cor-
relation between longitudinal dimensionality 
and explosive strength in athletes. This study’s 
results confirm a high, statistically significant 
impact of longitudinal dimensionality on the 
explosive strength of young basketball players. 
Ostojić et al. (2006) found similar results, es-
tablishing a positive correlation between height 
and explosive strength in elite basketball play-
ers. Also, the positive influence of longitudi-
nal dimensionality on the explosive power of 
junior basketball players was obtained in the 
research by Krieziu & Asllani (2016) and Krie-
ziul et al. (2018). In senior basketball players, 
longitudinal dimensionality also positively 
influences explosive strength (Rašidagić & 
Fazlagić, 2010; Salihu et al., 2010). Based on 
these results, it can be concluded that longitu-
dinal dimensionality positively influences the 
explosive strength of basketball players, re-
gardless of their chronological age.

Despite these findings, it is essential to note 
this study’s limitations. The first limitation is 
the small sample size (n = 15). Furthermore, 
while the results provide insight into future 
elite basketball players, their applicability re-
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mains limited by gender, age group, and player 
position.

CONCLUSION
Morphological characteristics and motor 

abilities have been identified as key factors 
influencing success in basketball. The identi-
fication and understanding of longitudinal di-
mensionality, as a genetically determined com-
ponent of morphological characteristics, have 
emerged as important aspects in analyzing its 
potential impact on the explosive strength of 
young basketball players. This study aimed 
to identify the structure of the longitudinal 
dimensionality and explosive strength in bas-
ketball players and to determine the potential 
influence of the longitudinal dimensionality on 
explosive strength in young players. A high, 
statistically significant impact of longitudinal 
dimensionality on the explosive strength of 
young basketball players was proven.

Given the limitations of this study, future 
research could focus on increasing the number 
of participants, including female basketball 
players, examining participants across various 
ages and competition levels, and exploring dif-
ferences by playing position.
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