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Sports �njury prevent�on awareness �n adolescent basketball players: �s �t assoc�ated w�th core
muscle endurance?

Adolesan basketbol oyuncularında spor yaralanmalarının önlenmes� farkındalığı: kor bölge
dayanıklılığı �le �l�şk�l� m�d�r?
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ABSTRACT

Object�ve: The aim of our study is to examine the relationship between core muscle endurance and awareness of sports injury prevention in adoles‐
cent basketball players.
Mater�al and Methods: This study is a cross-sectional study. The study was conducted on 50 athletes (aged 13.5 ± 1.7 yrs). The prone bridge test
and side bridge test were used to evaluate core muscle endurance. Athletes' awareness levels of sports injuries were assessed using the Sports In‐
jury Prevention Awareness Scale.
Results: A positive low-level relationship was observed between the Sports Injury Prevention Awareness Scale and the durations of the prone bridge
test (r=0.349, p=0.013) and side bridge test for the dominant extremity (r=0.312, p=0.027). No significant relationship was observed between Sports
Injury Prevention Awareness Scale results and the duration of the side bridge test for the non-dominant extremity (r=0.140, p=0.331).
Conclus�on: In conclusion, cognitive processes regarding injuries have shown a relationship between awareness and core endurance. It is important
to consider both parameters together for athletes to continue their sports performance in a healthy manner.

Keywords: Prevention, athletic injuries, athletic performance

ÖZ

Amaç: Bu çalışmanın amacı, adolesan basketbolcularda kor bölge dayanıklılığı ile spor yaralanmalarının önlenmesi farkındalığı arasındaki ilişkiyi
incelemektir.
Gereç ve Yöntem: Bu çalışma kesitsel bir çalışmadır. Çalışma, 50 sporcu (13.5 ± 1.7 yaş) ile gerçekleştirildi. Kor bölge dayanıklılığını değerlendirmek için
yüzüstü plank testi ve yan plank testi kullanıldı. Sporcuların spor yaralanmalarına yönelik farkındalık düzeyleri Spor Yaralanmalarını Önleme Farkındalık
Ölçeği kullanılarak değerlendirildi.
Bulgular: Spor Yaralanmalarını Önleme Farkındalık Ölçeği ile yüzüstü plank testi (r=0.349, p=0.013) ve yan plank testi dominant ekstremite süreleri
(r=0.312, p=0.027) arasında pozitif düşük düzeyde ilişki gözlemlendi. Spor Yaralanmalarını Önleme Farkındalık Ölçeği sonuçları ile yan plank testi non
dominant ekstremite süresi arasında anlamlı bir ilişki gözlemlenmedi (r=0.140, p=0.331).
Sonuç: Sonuç olarak, yaralanmalarla ilgili farkındalık düzeyi ve kor bölge dayanıklılığı arasında bir ilişki gözlemlendi. Sporcuların spor performanslarını
sağlıklı bir şekilde sürdürebilmeleri için her iki parametrenin birlikte ele alınması önemlidir.
Anahtar Sözcükler: Önleme, sporcu yaralanmaları, sporcu performansı

INTRODUCTION
The healthy performance of sports act�v�t�es �s closely rela-
ted to many parameters. Dynam�c balance, adequate core
endurance, ag�l�ty, and the ab�l�ty to change d�rect�on are
some of these parameters (1,2). A def�c�ency �n any of these
parameters �s a r�sk factor for sports �njur�es. Team athletes
are o�en at h�gher r�sk of �njury due to the complex nature
of the�r �nteract�ve play, wh�ch �nvolves var�ous movements
and �nteract�ons w�th both the�r teammates and oppos�ng

players (3). The causes of sports �njur�es can be exam�ned
under env�ronmental, personal, coach-related, and psycho-
log�cal factors subcategor�es (4). In basketball, most �njur�-
es occur �n lower extrem�t�es. A study exam�n�ng the ep�de-
m�ology of �njur�es among NBA athletes from the 2013-2014
season to 2018-2019 revealed that lower extrem�ty �njur�es
accounted for 61.8% (n=3201) of all �njur�es. It was observed
that the two of the most common �njur�es were lateral ankle
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spra�ns (n=571, 11.0%) and hand/wr�st so� t�ssue �njur�es
(n=407, 7.9%) (5).

Sport �njur�es a�ect athletes psycholog�cally. Sports �njur�es
can cause athletes to be concerned about return�ng to sport
and ma�nta�n�ng the�r prev�ous level of performance. The
challenges of readapt�ng to sport, part�c�pat�ng �n compet�-
t�ons, and �mprov�ng performance can reduce an athlete's
des�re to return to sport (6). Develop�ng prevent�on strateg�-
es before �njur�es occur �s more e�ect�ve and eas�er than
treat�ng �njur�es a�er they happen. At th�s po�nt, evaluat�ng
athletes' awareness of �njur�es �s the f�rst step towards con-
duct�ng e�orts to �ncrease awareness through targeted �n-
tervent�ons. The Sports Injury Prevent�on Awareness Scale
(SIPAS) assesses athletes' cogn�t�ve awareness of �njur�es.
Th�s scale evaluates personal health status, env�ronmental
factors and equ�pment, and exerc�se program under var�o-
us subhead�ngs (7).

Core muscles are �mportant for exam�n�ng the movement
and pos�t�on of the trunk as a whole �n conjunct�on w�th
the pelv�s (8). Hav�ng good core endurance �s also cruc�al
for athlet�c performance. Adequate core endurance can
help prevent �njur�es by �mprov�ng postural control and ba-
lance (9). Hav�ng good endurance �n th�s area helps ma�nta-
�n dynam�c balance dur�ng act�v�t�es and �mproves coord�-
nat�on between upper and lower extrem�ty muscles (10). It
�s observed that core stab�l�zat�on plays an �mportant role
�n prevent�ng �njur�es, protect�ng aga�nst them, and enhan-
c�ng act�v�ty �n basketball, wh�ch �nvolves dynam�c act�v�t�-
es (11). Psycholog�cal factors and bel�efs also play an �mpor-
tant role among other parameters that a�ect an athlete's
performance. Awareness, attent�on and focus are also para-
meters that can be �ncluded among these factors. The a�m
of our study �s to exam�ne the relat�onsh�p between core
muscle endurance and awareness of sports �njury prevent�-
on �n adolescent basketball players.

MATERIAL and METHODS
Study des�gn

Th�s study was a cross-sect�onal study. Before the study, et-
h�cal approval Approval date: 17.05.2024, Approval num-
ber: 44) was rece�ved from Sakarya Un�vers�ty of Appl�ed
Sc�ences Eth�cs Comm�ttee. S�nce the �ncluded populat�on
�s adolescents, consent forms were obta�ned from the athle-
tes' fam�l�es before start�ng the study. The study was con-
ducted �n adherence to the Hels�nk� Declarat�on.

Part�c�pants

The study was conducted at the Recep Tayy�p Erdoğan
Sports Complex. The study �ncluded f��y athletes (aged 13.5

± 1.7 yrs). The study was conducted between January and
June 2024.

Inclus�on cr�ter�a: (�) be�ng between the ages of 12-18, (��)
tra�n�ng at least three days a week, hav�ng at least one year
of basketball exper�ence.

Exclus�on cr�ter�a: (�) hav�ng undergone any orthoped�c
surg�cal �njury �n the past s�x months, (��) presence of meta-
bol�c, card�ovascular, neurolog�cal, or musculoskeletal
d�sease.

Outcome Measures

Prone br�dge test

The prone br�dge test was used to evaluate core muscle en-
durance. Th�s test �s a val�d and rel�able measure for evalu-
at�ng abdom�nal performance, abdom�nal endurance
(ICC=0.91). Before beg�nn�ng the t�med prone br�dge, athle-
tes were shown proper techn�que. For the prone br�dge test,
athletes pos�t�oned themselves �n a plank pos�t�on w�th el-
bows shoulder-w�dth apart and the�r bod�es parallel to the
ground, beneath the�r shoulders (F�gure 1) (12). Athletes
were warned up to three t�mes �f they dev�ated from the ne-
utral pos�t�on. The durat�on dur�ng wh�ch they could not
ma�nta�n the neutral pos�t�on desp�te three warn�ngs was
recorded w�th a d�g�tal stopwatch. The e�ort level dur�ng
the test was assessed us�ng the Mod�f�ed Borg Scale (0=m�-
n�mum e�ort level, 10=max�mum e�ort level) (13).

F�gure 1.  Prone br�dge test

S�de br�dge test

The s�de br�dge test was used to evaluate endurance of the
s�de core muscles. Th�s test has h�gh �ntra-rater and �nter-
rater rel�ab�l�ty (ICC=0.78-0.96) (14). Before beg�nn�ng the
test, athletes were shown the correct pos�t�on. Athletes pla-
ced an elbow at 90° of �ex�on and below the shoulders,
and the�r legs extended wh�le ma�nta�n�ng body segments'
al�gnment form�ng a stra�ght l�ne between the�r shoulder,
h�p and feet. The foot of the�r non-preferred leg was pos�t�-
oned �n front of the foot of the�r preferred leg (F�gure 2). In
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Table 1. Descr�pt�ve stat�cs of athletes
Parameters Mean ± SD M�n�mum Max�mum
Age (yrs) 13.5 ± 1.7 12 17
Sport age (yrs) 3.14 ± 2.26 0 8
Prone br�dge e�ort 9.88 ± 2.97 4 17
S�de br�dge e�ort (D) 11.8 ± 3.1 5 20
S�de br�dge e�ort (ND) 11.7 ± 3.8 4 20
SIPAS 74.7 ± 13.4 35 90
Prone Br�dge (s) 104.2 ± 16.0 33 249
S�de br�dge D (s) 58.2 ± 3.1 12 1151
S�de br�dge ND (s) 54.8 ± 3.2 12 116
D: dom�nant s�de, ND: non-dom�nant s�de, s: second

Correlat�ons

th�s pos�t�on, the max�mum t�me athletes could ma�nta�n
was recorded us�ng a d�g�tal stopwatch. The test was conc-
luded when they could not ma�nta�n the correct pos�t�on for
more than 3 s (15). The e�ort level dur�ng the test was asses-
sed us�ng the Borg Scale.

F�gure 2.  S�de br�dge test

Sports Injury Prevent�on Awareness Scale (SIPAS)

Athletes' awareness levels of sports �njur�es were assessed
us�ng th�s scale. The scale �s a val�d and rel�able scale for
th�s populat�on (Cronbach's alpha rel�ab�l�ty coe��c�ent of
0.884) (7). Th�s scale �ncludes 18 �tems. Items 1-4 measure
the health status doma�n, �tems 5-9 the env�ronmental fac-
tors and equ�pment doma�n, �tems 10-14 the exerc�se sess�-
on doma�n, and �tems 15-18 the exerc�se program doma�n.
Th�s scale evaluates athletes' bel�efs and thoughts about
sports, protect�ve equ�pment, and measures for prevent�ng
sports �njur�es. A h�gher score �nd�cates better sports �njury
prevent�on knowledge and awareness.

Stat�st�cal Analys�s

IBM SPSS v23 so�ware was used for stat�st�cal analys�s
(v20.0, IBM Corporat�on, Armonk, NY, US). The Shap�ro-
W�lk test and h�stogram plots were used to assess the nor-
mal�ty of data d�str�but�on. The data were found to be nor-
mally d�str�buted, and the mean and standard dev�at�on f�-
gures were calculated for descr�pt�ve stat�st�cs. The Pearson
correlat�on test was conducted to evaluate the relat�onsh�p
between SIPAS and prone br�dge- or s�de br�dge test durat�-
ons.  The Pearson correlat�on coe��c�ent �s class�f�ed betwe-
en 0 and 1. The 0.00-0.19 range �nd�cates no relat�onsh�p or
a negl�g�ble low-level relat�onsh�p, 0.20-0.39 range suggests
a weak (low-level) relat�onsh�p, 0.40-0.69 range �nd�cates a
moderate-level relat�onsh�p, 0.70-0.89 range �mpl�es a st-
rong (h�gh-level) relat�onsh�p, and 0.90-1.00 range denotes
a powerful level of relat�onsh�p (16). The stat�st�cal s�gn�f�-
cance level was set at p<0.05.

RESULTS

Descr�pt�ve data

The descr�pt�ve �nformat�on of the athletes �s prov�ded �n
Table 1. The dom�nant s�de extrem�t�es of the athletes were
recorded. Dom�nance was determ�ned by the hand w�th
wh�ch they h�t the ball. Among the �ncluded athletes, 96%
were r�ght-dom�nant, wh�le 4% were le�-dom�nant.

A pos�t�ve low-level relat�onsh�p was observed between SI-
PAS and the durat�ons of the prone br�dge test (r=0.349,
p=0.013), and s�de br�dge test for the dom�nant extrem�ty
(r=0.312, p=0.027). No s�gn�f�cant relat�onsh�p was observed
between SIPAS results and the durat�on of the s�de br�dge
test for the non-dom�nant extrem�ty (r=0.140, p=0.331).

DISCUSSION
Th�s study a�med to exam�ne the relat�onsh�p between core
muscle endurance and awareness of prevent�ng sports �nju-

r�es among adolescent basketball players. The study reve-
aled a s�gn�f�cant relat�onsh�p between awareness of pre-
vent�ng sports �njur�es and the durat�ons of the plank and
dom�nant s�de plank tests.

Dandr�eux et al. (17) conducted a study to exam�ne the bel�-
efs, thoughts, and use of �njury pred�ct�ons among el�te ath-
letes, coaches, and health profess�onals. It was found that
the use of �njury pred�ct�ons �s s�gn�f�cant among athletes.
Tanaka et al. (18) evaluated the awareness of anter�or cruc�-
ate l�gament (ACL) �njury prevent�on programs among fe-
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male colleg�ate athletes. Among the 440 part�c�pants, 85%
knew that female athletes were at h�gher r�sk than male
athletes, and 89% were aware that ACL �njur�es are preven-
table. However, only 33% of the athletes were fam�l�ar w�th
�njury prevent�on programs, and merely 15% had part�c�pa-
ted �n such programs. Th�s rate �s qu�te low, �nd�cat�ng a
need for �ncreased awareness and further research �n th�s
area.

In our study, we assessed the awareness of adolescent bas-
ketball players regard�ng sports �njur�es to contr�bute �n
address�ng the l�m�tat�ons �n the ex�st�ng l�terature �n the
f�eld. The �mportance of athletes' thoughts and awareness
regard�ng the�r �njur�es was cons�dered �n th�s study. Athle-
tes' bel�efs and thoughts �n�uence the�r act�ons. An athlete
w�th h�gh knowledge and awareness about sports �njur�es
and athlet�c performance tends to part�c�pate more act�vely
�n act�v�t�es and sports. Athletes exh�b�ted h�gh levels of
awareness regard�ng the�r �njur�es (mean: 73.1). It �s �mpor-
tant for awareness levels to be h�gh from adolescence on-
ward and to ensure cont�nu�ty �n ma�nta�n�ng th�s aware-
ness. Th�s can pos�t�vely �mpact athletes' future sports
performance.

Good postural and core endurance �s cruc�al �n sports act�-
v�t�es that �nvolve parameters such as sudden changes �n
d�rect�on, dynam�c and stat�c balance, and ag�l�ty (19).
Gong et al. (20) exam�ned the e�ects of core stab�l�zat�on
tra�n�ng on dynam�c balance �n young male basketball pla-
yers, and observed s�gn�f�cant changes �n the core stab�l�za-
t�on tra�n�ng group. Tazj� et al. (11) �nvest�gated the e�ects
of core reg�on stab�l�zat�on exerc�ses on lower extrem�ty
st��ness, and observed that these exerc�ses reduced lower
extrem�ty st��ness. In a systemat�c rev�ew exam�n�ng the
e�ects of core reg�on exerc�ses on basketball players' athle-
t�c performance, �t was concluded that these exerc�ses have
pos�t�ve �mpact on parameters such as dr�bbl�ng ab�l�ty,
jump�ng, balance, and ag�l�ty (21). Based on these stud�es,
�t can be concluded that the core reg�on �s h�ghly �n�uent�al
on athlet�c performance. In our study evaluat�ng core endu-
rance �n adolescent basketball players, �t was observed that
athletes had h�gh core endurance. The h�gh core endurance
of the athletes may pos�t�vely a�ect the�r future sports
performance.

In our study, we observed a s�gn�f�cant relat�onsh�p betwe-
en bel�efs and thoughts about sports �njur�es and core
muscle endurance, wh�ch �s a cr�t�cal parameter for athlet�c
performance. However, there was no observed relat�onsh�p
between the non-dom�nant s�de plank test and awareness
of sports �njury prevent�on. More research should be con-
ducted �n th�s area. The relat�onsh�p between core enduran-
ce and �njury prevent�on awareness can be expla�ned by

the h�gh levels of awareness among the athletes. Further-
more, the observed relat�onsh�p between core endurance
and awareness of �njury prevent�on �n the study, along w�th
both parameters be�ng h�gh �n the exam�ned populat�on,
can be expla�ned by the �mportance of h�gh core endurance
and �njury prevent�on awareness for performance. The st-
rength of our study �s that �t �s the f�rst to exam�ne the rela-
t�onsh�p between core endurance and �njury awareness,
wh�ch are two �mportant parameters �n sports performance.

L�m�tat�ons

There are some l�m�tat�ons �n our study. One of them �s that
our populat�on was l�m�ted to adolescent athletes. Aware-
ness of sports �njury prevent�on and thoughts �n th�s f�eld
can be exam�ned across d��erent age groups. The relat�ons-
h�p between �njury awareness and core endurance can be
exam�ned. These top�cs can also be stud�ed across d��erent
sports d�sc�pl�nes. The athlete populat�on �ncluded �n our
study was l�m�ted to 50 �nd�v�duals. Stud�es �nvolv�ng a lar-
ger number of athletes can be planned �n the future.

In conclus�on, cogn�t�ve processes regard�ng �njur�es have
d�sclosed a relat�onsh�p between awareness and core endu-
rance. It �s �mportant to cons�der both parameters together
for athletes to health�ly cont�nue the�r sports performance.
Therefore, as pract�cal �mpl�cat�ons, tra�n�ng sess�ons may
be planned to �ncrease athletes' awareness about �njur�es
and prevent�on methods, and exerc�ses target�ng the core
may be �ncorporated �nto tra�n�ng programs.
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