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ABSTRACT

Background: This study addresses the need to better understand the effects of spinal stabilisation on movement 
biomechanics and injury prevention in young basketball players. Such knowledge may support the development of 
more effective training programmes aimed at improving performance and reducing injury risk.

Methods: The study involved 30 subjects who play basketball four times a week, all of whom were born in the 
same year and belong to the U15 age group. The subjects were divided into two groups: experimental (n = 18) and 
control (n = 12). The assessment was carried out twice, before and after a four-week core stabilisation exercise pro-
gramme. Static balance was assessed using a one-leg standing test with eyes closed. Dynamic balance was assessed 
using the Y-Balance Test. 

Results: After four weeks of the exercise programme, the experimental group’s static balance improved signifi-
cantly (p < 0.05). The dynamic balance results of the experimental group, assessed by the distance pushed away in 
cm and the composite score % for each direction, improved (p < 0.05) in all three directions for the left leg and in 
the posterolateral and posteromedial directions for the right leg. In the control group, improvement (p < 0.05) was 
observed in the posterolateral direction with the left leg and in the posteromedial direction with the right leg. When 
evaluating the composite score, the results improved (p < 0.05) in both groups.

Conclusion: Spinal stabilisation exercises can effectively improve both static and dynamic balance in young 
basketball players, indicating their potential value for performance enhancement and injury prevention.
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1. INTRODUCTION

Basketball is one of the most widely practiced 
team sports worldwide which places high 
physical and neuromuscular demands on 

young athletes. During the game, players repeatedly 
perform sprinting, jumping, landing, rapid changes 
of direction, and engage in contact situations, all 
of which require well-developed balance, postural 
control, and coordinated movement patterns. Recent 
research highlights that neuromuscular control 
plays a key role in injury prevention and functional 
performance, particularly during adolescence, when 

the developing musculoskeletal system is especially 
vulnerable (McGinley et al., 2024; Park et al., 2025). 
Effective trunk and spinal stabilisation is therefore 
essential for maintaining body alignment, ensuring 
efficient force transfer between body segments, and 
controlling movement under dynamic conditions 
(Huang et al., 2025).

Balance is a multifactorial motor ability regu-
lated by the sensory, vestibular, visual, and proprio-
ceptive systems, as well as the central nervous sys-
tem. Both static and dynamic balance are crucial for 

https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/
https://journals.lsu.lt/baltic-journal-of-sport-health
https://doi.org/10.33607/bjshs.v3i140.2141
https://orcid.org/0000-0002-4327-6651
https://orcid.org/0000-0002-2208-9670
mailto:egle.lenceviciute@stud.lsu.lt


Eglė Lencevičiūtė, Dalia Mickevičienė, Jūratė Požėrienė
The Effect of Spinal Stabilisation Exercises on the Static and Dynamic Balance of Young Basketball Players

basketball performance: static balance ensures sta-
bility during shooting or defensive stance, while dy-
namic balance supports efficient movement during 
cutting, landing, and accelerating (García et al., 
2020; Yılmaz et al., 2024). Poor balance has been 
associated with reduced movement efficiency and a 
higher risk of lower-limb injuries, especially ankle 
sprains and knee ligament damage (Stiffler et al., 
2017; Zhang et al., 2025). These risks are amplified 
during the adolescent growth spurt (peak height ve-
locity), when rapid changes in anthropometric char-
acteristics can temporarily impair coordination and 
postural stability (Chaari et al., 2022; Wik, 2022).

Core or spinal stabilisation training has been 
increasingly recognised as an effective method for 
improving neuromuscular control, enhancing func-
tional stability, and reducing injury risk in young 
athletes. Strengthening the deep and superficial 
trunk muscle groups contributes to improved pos-
tural control and more efficient kinetic-chain func-
tion during sport-specific tasks (Luo et al., 2023; 
Wang et al., 2025). Previous studies show that 
structured core stability programmes can signifi-
cantly improve balance outcomes in youth athletes 
and may mitigate the temporary loss of coordination 
typical of the adolescent maturation phase (Feng et 
al., 2024; Gong et al., 2024).

Despite growing scientific interest, research 
investigating the effects of spinal stabilisation ex-
ercises on both static and dynamic balance among 
young basketball players remains limited. Under-
standing these effects may contribute to the devel-
opment of more effective training programmes and 
targeted injury prevention strategies for youth sport.

Therefore, the aim of this study was to deter-
mine the effect of spinal stabilisation exercises on 
the static and dynamic balance of young basketball 
players.

2. METHODS

Participants.
The study involved 30 male adolescent basket-

ball players (U15 age group), all born in the same 
year and practicing basketball at least four times 
per week. The participants had a minimum of two 
years of sport experience and no musculoskeletal 
injuries that could influence balance performance. 
They were divided into two groups based on their 
teams: an experimental group (n = 18) and a con-
trol group (n = 12). All participants and their par-
ents were informed about the study procedures and 

provided written consent prior to participation. 
The study was approved by the Lithuanian Sports 
University Bioethics Committee (approval No. MI-
KIN (M)-2025-781).

Procedures.
The assessments were conducted twice: before 

and after a four-week spinal stabilisation exercise 
programme. Both testing sessions were completed 
in a school gymnasium where regular basketball 
training took place. Prior to testing, all participants 
performed a standardised 10-minute warm-up.

•	 Experimental group: Performed a spinal 
stabilisation exercise programme for four 
weeks, four times per week, before each 
basketball practice. The programme con-
sisted of five core stabilisation exercises 
and lasted approximately 12 minutes per 
session.

•	 Control group: Continued their regular 
basketball warm-up and training without 
additional stabilisation exercises.

Static balance assessment.
Static balance was evaluated using the One-

Leg Standing Test with eyes closed. Participants 
stood barefoot on a flat surface with hands on hips 
and one leg flexed at approximately 90°. Each par-
ticipant performed three attempts on each leg, with 
30-second rest intervals. Time was recorded un-
til balance was lost or a maximum of 60 seconds 
was reached. The best trial was used for analysis 
(Blodgett et al., 2023; Springer et al., 2007).

Dynamic balance assessment.
Dynamic balance was assessed using the 

Y-Balance Test (YBT). Participants reached in three 
directions – anterior, posteromedial, and posterolat-
eral  – while standing on the test leg. Three trials 
were performed in each direction with 30-second 
rest intervals. Leg length was measured from the 
anterior superior iliac spine to the medial malleo-
lus, and composite scores (%) were calculated fol-
lowing standardised formulas (Bertrand-Charette et 
al., 2023; Zając et al., 2024). Trials were repeated 
if participants lost balance, touched the ground, or 
failed to return to the starting position.

Spinal stabilisation exercise programme.
The four-week programme included five core 

stabilisation exercises targeting deep and superfi-
cial trunk muscles. Exercises progressed gradually 
and emphasised maintaining neutral spine align-
ment, controlled breathing, and proper movement 
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execution. Each session lasted approximately 12 
minutes and was supervised to ensure correct tech-
nique. The programme followed recognised princi-
ples of youth training load, progression, and neuro-
muscular control development (Gong et al., 2024; 
Luo et al., 2023).

Statistical analysis.
Data were analysed using Microsoft Excel 2013 

and IBM SPSS Statistics version 28.0. Descriptive 
statistics, including means and standard deviations, 
were calculated to characterise the study variables.

Within-group differences between pre- and 
post-intervention measurements were assessed 
using the paired-samples Student’s t-test to deter-
mine the effects of the intervention. Between-group 

differences were analysed using the indepen-
dent-samples Student’s t-test.

Statistical significance was set at p < 0.05.

3. RESULTS

Comparison of static balance performance be-
fore and after the intervention (Figure 1) showed a 
significant improvement in the experimental group 
when standing on the left leg. Static balance time 
increased from 16 ± 15.6 s to 27 ± 16.29 s, repre-
senting an improvement of 11 s (p < 0.05). In the 
control group, static balance time while standing on 
the left leg increased from 15 ± 15.7 s to 19 ± 20.2 s 
(an improvement of 4 s); however, this change was 
not statistically significant.

Figure 1. Static balance 
results of the left leg in the 
experimental and control 
groups

Note: p < 0.05.

Comparison of static balance performance be-
fore and after the intervention (Figure 2) revealed 
a significant improvement in the experimental 
group when standing on the right leg. Static bal-
ance time increased from 19 ± 16.2 s to 25 ± 17.5 s, 

corresponding to an improvement of 6 s (p < 0.05). 
In the control group, static balance time while 
standing on the right leg increased from 14 ± 16.2 s 
to 16 ± 8.6 s (an improvement of 2 s); however, this 
change was not statistically significant.
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Figure 2. Static balance 
results of the right leg 
in the experimental and 
control groups

Note: p < 0.05.

Comparison of dynamic balance performance 
before and after the intervention (Figure 3) demon-
strated significant improvements in the experimen-
tal group when standing on the left leg. In the an-
terior direction, dynamic balance scores increased 
from 62 ± 6.6% to 66 ± 8.0%, representing an im-
provement of 4% (p < 0.05). In the posteromedi-
al direction, values increased from 104 ± 11.0% to 
111 ± 12.3%, corresponding to an improvement of 
7% (p < 0.05). In the posterolateral direction, dy-
namic balance improved from 112 ± 11.6% to 120 
± 13.0%, indicating an increase of 8% (p < 0.05).

In the control group, dynamic balance while 
standing on the left leg increased from 61 ± 
11.2% to 62 ± 8.3% in the anterior direction (1% 
improvement), from 106 ± 17.4% to 113 ± 12.3% in 
the posteromedial direction (7% improvement, p < 
0.05), and from 115 ± 9.6% to 119 ± 6.8% in the 
posterolateral direction (4% improvement); howev-
er, not all changes reached statistical significance.

A significant between-group difference was ob-
served in the anterior direction of the left leg after 
the intervention (p < 0.05).

Figure 3. Dynamic balance 
results of the left leg in the 
experimental and control 
groups

Notes: A – anterior direction; PL – posterolateral direction; PM – posteromedial direction. p < 0.05.
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Comparison of dynamic balance performance 
before and after the intervention (Figure 4) showed 
improvements in the experimental group when stand-
ing on the right leg. In the anterior direction, dynam-
ic balance scores increased from 62 ± 8.3% to 64 ± 
8.2%, representing an improvement of 2%. In the 
posteromedial direction, values increased from 109 ± 
12.2% to 115 ± 14.9%, corresponding to an improve-
ment of 6% (p < 0.05). In the posterolateral direction, 
dynamic balance improved from 111 ± 11.4% to 117 
± 13.6%, also indicating a 6% increase (p < 0.05).

In the control group, dynamic balance while 
standing on the right leg remained unchanged in the 
anterior direction (62 ± 11.7% before and 62 ± 7.4% 
after the four-week period). In the posteromedial di-
rection, scores increased from 121 ± 17.3% to 124 ± 
15.4%, representing a 3% improvement, whereas in 
the posterolateral direction, values increased from 
118 ± 12.2% to 123 ± 9.9%, corresponding to a 5% 
improvement (p < 0.05).

Figure 4. Dynamic balance 
results of the right leg 
in the experimental and 
control groups

Notes: A – anterior direction; PL – posterolateral direction; PM – posteromedial direction. p < 0.05.

4. DISCUSSION

Main findings.
The results of this study show that a four-week 

spinal stabilisation exercise programme improved 
both static and dynamic balance in young basketball 
players. Significant changes were observed only in 
the experimental group, and a between-group dif-
ference appeared in the anterior direction of the left 
leg, suggesting that balance adaptations may be 
direction-specific.

Effects of spinal stabilisation exercises on 
static balance.

The improvement in static balance in the exper-
imental group indicates that spinal stabilisation ex-
ercises enhance neuromuscular control and postural 
steadiness in adolescents. Recent research supports 
this finding, showing that strengthening deep trunk 
muscles improves postural control and reduces bal-
ance asymmetry in youth athletes (Chaari et al., 
2025; Zhou et al., 2024). These improvements can 
be related to enhanced activation of the core muscu-
lature, which stabilises the spine and pelvis during 

single-leg stance tasks (Luo et al., 2023; Wang et 
al., 2025). The absence of significant changes in 
the control group confirms that regular basketball 
warm-ups do not provide sufficient stimulus to im-
prove static balance over a short time frame.

Effects on dynamic balance.
Dynamic balance improved significantly in al-

most all directions of the Y-Balance Test in the ex-
perimental group. These results are consistent with 
previous studies reporting that core stability training 
increases reach distances and enhances functional 
stability in adolescent athletes (Feng et al., 2024; 
Gong et al., 2024). The greatest improvements oc-
curred in the posteromedial and posterolateral di-
rections, which require coordinated control of the 
hip and trunk. This aligns with evidence suggesting 
that these directions are most sensitive to changes in 
neuromuscular control (Gomes et al., 2024; Zając 
et al., 2024). In the control group, only small and 
isolated changes were seen, which matches earlier 
findings that general training does not substantially 
influence directional balance performance (Cinarli 
et al., 2022).
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Between-group differences.
Although both groups improved to some extent, 

only one statistically significant between-group dif-
ference was detected: the anterior direction of the 
left leg. Previous research has shown that the anteri-
or reach is particularly sensitive to lower-limb con-
trol and may reflect early improvements in neuro-
muscular efficiency (McGinley et al., 2024; Stiffler 
et al., 2017). This directional specificity suggests 
that stabilisation exercises may initially influence 
movements requiring sagittal-plane control.

Practical implications.
The findings highlight the importance of in-

cluding spinal stabilisation exercises in youth bas-
ketball training. Improved balance is associated 
with decreased injury risk, especially in the ankle 
and knee joints. This is consistent with neuromus-
cular warm-up studies showing reduced lower-limb 
injury rates in youth athletes (Emery et al., 2022; 
Lutz et al., 2024). Therefore, stabilisation training 
may contribute to safer landings, improved changes 
of direction, and better overall postural control.

Limitations and future research.
The intervention lasted only four weeks, which 

may limit the extent of measurable adaptations. Par-
ticipants were also of similar age and training back-
ground, reducing generalisability. Future research 
should explore longer training periods, include a 
broader age range, and incorporate biomechanical as-
sessments to better understand how spinal stabilisation 
training influences performance and injury prevention.

5. CONCLUSIONS

The four-week spinal stabilisation exercise 
programme improved both static and dynamic bal-
ance in young basketball players, with significant 
changes observed only in the experimental group. 
These results indicate that spinal stabilisation exer-
cises are an effective means of enhancing postural 
control in adolescent athletes.

Future studies should evaluate longer training 
periods and different age groups to better under-
stand the long-term effects of such interventions.
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