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Postural status of preschool children: 
A narrative review  
Dušan Nikolić¹, Stevan Stamenković², Marija Aleksić³, Stefan Djordjević²

¹Academy of Vocational Studies South Serbia, Department of High School for Teachers Bujanovac, ²Faculty of Sports and Physical Education, 
University of Niš, Serbia, ³Preschool institution “Naše dete” Vranje, Serbia

Abstract

The number of children with postural disorders is constantly increasing. The aim of this review is to analyze the 
research that studied the postural status of preschool children in the period from 2000 to 2022 in the territory 
of Serbia. We collected a total of 15 surveys. The analysis of the presented research showed that the postural 
status of preschool children in Serbia is not at a satisfactory level. “Bad head posture”, “bad shoulder posture”, 
“bad scapula posture” and “bad abdominal posture” are present in over 30% of children. It is similar with kyphotic, 
lordotic and scoliotic bad posture. It is necessary to take preventive measures in order to stop the trend of 
increasing prevalence of preschool children with bad postural status. Also, it is necessary to constantly carry out 
new research on this topic in order to constantly monitor the state of the postural status of preschool children and 
react in accordance with the needs.

Keywords: postural status, preschool children, spinal column deformity

Introduction
The number of children with postural disorders and flat feet 

is constantly increasing (Živković, 2009). There are three “critical” 
periods in a child’s development, when they are especially suscep-
tible to posture deviations, namely the child standing up, starting 
school and the age of puberty (Gadžić, 2019). Postural disorders 
occur not only in school children, but also in children of preschool 
age, which coincides with critical periods of growth and develop-
ment. They can be found in all segments along the spinal column, 
trunk and lower extremities (Protić-Gava, 2014). Modern lifestyle 
is the most common cause of bad posture. Children exercise less 
and spend more time sitting and lying down (hypokinesia). Such 
habits significantly reduce most of their physical and functional 
abilities (Dedaj, 2020). The most important role in the formation 
and maintenance of proper body posture is played by the mus-
cles, which as an active part of the movement apparatus should be 
strong enough to maintain a balanced body position. Weakness 
of certain muscle groups, especially the abdominal musculature 
or excessive and one-sided loading of certain muscles, can cause 
various disorders in the spinal column, thorax, upper or lower ex-
tremities, and especially in the feet (Gadžić, 2019). Changes in the 

bone-joint system caused by weak and inelastic muscles can lead 
to various deformities, both functional and structural (Drljačić, 
Tirić, Đupovac & Arsić, 2016). According to Srakar, bad posture 
refers to all irregularities in the position, relationship, and shape 
of the pelvis, spinal column, shoulders and lower limbs, which are 
not a result of damage to the skeleton or the neuromuscular appa-
ratus, but are result of insufficient and improper muscle function. 
A common feature of postural disorders is that they disappear due 
to active muscle stretching (Živković, 2009). With regular correc-
tive exercise, impaired postural status can be corrected, suggest-
ing that exercise should be present in children’s daily activities 
from preschool age (Andrea & Svetlana, 2021). Correct posture 
is important for proper growth and development (Protić-Gava, 
2014; Gadžić, 2019), but also for the proper functioning of inter-
nal organs (Gadžić, 2019). Bad postural status does not only have 
negative consequences on the movement apparatus (Drljačić, 
Tirić, Đupovac & Arsić, 2016), it also has a harmful effect on the 
locomotor system, circulation, as well as on the respiratory and 
digestive systems (Protić-Gava, 2014), i.e. organs of thorax and 
abdominal cavities (Drljačić, Tirić, Đupovac & Arsić, 2016). The 
aim of this review is analyze the research that studied the postural 
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status of preschool children in the period from 2000 to 2022 in the 
territory of Serbia.

Method
A descriptive method and theoretical analysis were used for 

the collection, classification and analysis of targeted research, and 
the material was searched on: Google, Google Scholar, PubMed 
and Kobson. The search was limited to works published in the 
period from 2000 to 2022. Key words used during the search were: 
postural status, preschool children, and spinal column deformity. 
References from all papers were reviewed in order to find more 
studies dealing with this topic. Papers that corresponded to the 
purpose of the research were taken into consideration 

All research is shown in Table 1. In total, we collected 15 
studies. The oldest research is Sabo (2006), and the most recent is 
Civkaroski & Milenković (2022). All research was conducted on 

the territory of the Republic of Serbia. The largest number of re-
search was conducted on the territory of Vojvodina - four, namely: 
Novi Sad - 2; Vojvodina - 1; Sombor, Sremska Mitrovica, Bačka 
Palanka - 1. Then follows: Belgrade -2; Leskovac - 1; Vranje - 1; 
Užice, Prijepolje, Nova Varoš - 1; Kruševac - 1; Mladenovac - 1; 
Šabac – 1; Kragujevac – 1; Novi Pazar – 1, while in one survey we 
were unable to find information about the city where the survey 
was conducted. The number of respondents in the analyzed works 
ranged from 50 respondents in the research by Cvetković & Cvet-
ković (2018), to 1259 respondents in the research by Sabo (2006). 
The total number of respondents included in all works is 5235 chil-
dren. All research included preschool children aged 3 to 7 years. 

Results
Table 1 presents all the research found by chronological age, 

as well as the results obtained in the research.

Table 1. Research results - list of all papers

SPINAL COLUMN

Reference
Sample of respondents Results

N M F P Y BOYS GIRLS ∑

Sabo (2006) 1259 656 603

Vo
jv

od
in

a

3,5-7

Dg1 (174) 13,8%
Dg2 (18) 1,4%

Dr1 (336) 26,7%
Dr2 (10) 0,8%

Rgk1 (56) 4,4%
Rgk2 (7) 0,6%

Dl1 (303) 24,1%
Dl2 (6) 0,5%

S1 (127) 10,1%
S2 (3) 0,2%

Dt1 (335) 26,6%
Dt2 (67) 5,3%

GV-Gv1 (154) 12,2%
GV-Gv2 (63) 5%

Dg1 (192) 15,3%
Dg2 (30) 2,4%

Dr1 (308) 24,5%
Dr2 (5) 0,4%

Rgk1 (45) 3,6%
Rgk2 (2) 0,2%

Dl1 (263) 20,9%
Dl2 (5) 0,4%
S1 (126) 10%
S2 (1) 0,1%

Dt1 (365) 29%
Dt2 (61) 4,8%

GV-Gv1 (153) 12,2%
GV-Gv2 (57) 4,5%

Dg1 (366) 29,1%
Dg2 (48) 3,8%

Dr1 (644) 51,2%
Dr2 (15) 1,2%
Rgk1 (101) 8%
Rgk2 (9) 0,8%
Dl1 (566) 45%
Dl2 (11) 0,9%

S1 (253) 20,1%
S2 (4) 0,3%

Dt1 (700) 55,6%
Dt2 (128) 10,2%

GV-Gv1 (307) 24,4%
GV-Gv2 (120) 9,5%

Sabo (2007) 280 141 139

So
m

bo
r, 

Sr
em

sk
a 

M
itr

ov
ic

a,
 B

ač
ka

 
Pa

la
nk

a

4-7

Dg1 (38) 27%
Dg2 (9) 6,4%

Dr1 (63) 44,7%
Dr2 (2) 1,4%

Rgk1 (15) 10,6%
Rgk2 (3) 2,1%
Dl1 (71) 50,4%

Dl2 (8) 5,7%
S1 (39) 27,7%

S2 (1) 0,7%
Dt1 (80) 56,7%
Dt2 (14) 9,9%

GV-Gv1 (27) 19,1%
GV-Gv2 (14) 9,9%

Dg1 (59) 42,4%
Dg2 (19) 13,7%
Dr1 (69) 49,6%

Dr2 (1) 0,7%
Rgk1 (16) 11,5%

Rgk2 (2) 1,4%
Dl1 (62) 44,6%

Dl2 (2) 1,4%
S1 (35) 25,2%

S2 (0) 0%
Dt1 (85) 61,2%
Dt2 (18) 12,9%

GV-Gv1 (31) 22,3%
GV-Gv2 (12) 8,6%

Dg1 (97) 34,6%
Dg2 (28) 10%

Dr1 (132) 47,1%
Dr2 (3) 1,1%

Rgk1 (31) 11,1%
Rgk2 (5) 1,8%

Dl1 (133) 47,5%
Dl2 (10) 3,6%
S1 (74) 26,4%

S2 (1) 0,4%
Dt1 (165) 58,9%
Dt2 (32) 11,4%

GV-Gv1 (58) 20,7%
GV-Gv2 (26) 9,3%

Simov, Minić & 
Stojanović (2011) 968 / /

Le
sk

ov
ac

6-7 / /

Pd1 (528) 54,54%
Pd2+ (90) 9,3%
Rgk (57) 5,88%

K (66) 6,82%
L (20) 2,07%
S (11) 1,14%

Pavlović (2012) 638 / /

U
ži

ce
, P

rij
ep

ol
je

, 
N

ov
a 

Va
ro

š 

6-7

K (12)
L (0)
S (6)

TP (19)
SCL (0) 
GV (1)

K (5)
L (2)
S (6)

TP (8)
SCL (1)
GV (1)

K (17) 2,66%
L (2) 0,62%

S (12) 1,88%
TP (27) 4,23%
SCL (1) 0,15%
GV (2) 0,31%

Romanov, Stupar, 
Međedović & Brkin 

(2014)
423 213 210 N

ov
i 

Sa
d 6-7

K (16) 7,51%
L (88) 41,31%
S (57) 26,76%

K (13) 6,19%
L (77) 36,66%
S (45) 21,43%

K (29) 6,86%
L (165) 39,00%
S (102) 24,11%

(continued on next page)
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Stanišić, Đorđević & 
Maksimović (2014) 60 21 39

Kr
uš

ev
ac

 

6 GV-Gv1 (4) 19,1%
GV-Gv2 (1) 4,7%

GV-Gv1 (6) 15,4% 
GV-Gv2 (0) 0%

GV-Gv1 (10) 16,7%
GV-Gv2 (1) 1,6%

Drljačić, Tirić, 
Đupovac & Arsić 

(2016)
52 30 22 / 5 / /

Dg1 (24) 46,2%
Dg2 (1) 1,9%

Dr1 (31) 59,6%
Dr2 (19) 36,5%
Rgk1 (6) 11,5%
Rgk2 (0) 0,0%
Dl1 (26) 50,0%
Dl2 (20) 38,5%
S1 (10) 19,2%

S2 (0) 0,0%
Dt1 (28) 53,8%
Dt2 (7) 13,5%

GV-Gv1 (17) 32,7%
GV-Gv2 (13) 25,0% 

Bićanin, Milenković, 
Radovanović, Gajević 

& Ivanovć (2017)
608 419 189

Be
lg

ra
de

4-7

L (136) 32,46% 
K (129) 30,79%
Sl (21) 5,08%

St (13) 3%

L (38) 19,99%
K (57) 30,15%
Sl (18) 9,42%
St (5) 2,62%

L (174) 28,63% 
K (186) 30,59%
Sl (39) 6,41%
St (18) 2,96%

Galić (2017) 120 / /

N
ov

i S
ad

5-7 / /

Dg1 (6) 5% 
Dg2 (0) 0%

Dr1 (41) 34,16%
Dr2 (1) 0,83%
Dl1 (21) 17,5%

Dl2 (0) 0%
Ts1 (23) 19,16%

Ts2 (1) 0,83%
Pk1 (4) 3,33%

Pk2 (0) 0%
GV-Gv1 (7) 5,83%

GV-Gv2 (0) 0%
Dv1 (2) 1,66%

Dv2 (0) 0%
K1 (9) 7,5%
K2 (0) 0%

L1 (34) 28,33%
L2 (1) 0,83%

Rgk1 (5) 4,16%
Rgk2 (0) 0%

Cvetković & 
Cvetković (2018) 50 / /

M
la

de
no

va
c

6-7 / /

L1 (26) 52%
L2 (15) 30%
K1 (22) 44%
K2 (18) 36%

Maksimović & 
Lertua (2018) 70 / /

Ša
ba

c

5 / /

Dg1 (18) 51,4%
Dg2 (8) 22.9%
Dr1 (19) 54,3%
Dr2 (15) 42,9%
Rgk1 (9) 25,7%

Rgk2 (0) 0%
Dl1 (27) 77,1%
Dl2 (4) 11,4%
KL1 (5) 14,3%

KL2 (0) 0%
Dt1 (1) 2,9%

Dt2 (32) 91,4%
GV-Gv 1 (15) 42,9%
GV-Gv 2 (14) 40%

Table 1. Research results - list of all papers

SPINAL COLUMN

Reference
Sample of respondents Results

N M F P Y BOYS GIRLS ∑

(continued on next page)

(continued from previous page)
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Maksimović & 
Lertua (2018) Ša

ba
c

6,5 / /

Dg1 (20) 57,1%
Dg2 (6) 17,1%
Dr1 (24) 68,6%
Dr2 (5) 14,3%

Rgk1 (8) 22,9%
Rgk2 (1) 2,9%
Dl1 (26) 74,3%

Dl2 (2) 5,7%
KL1 (3) 8,6%
KL2 (2) 5,7%

Dt1 (5) 14,3%
Dt2 (22) 62,9%

GV-Gv 1 (27) 77,1%
GV-Gv 2 (5) 14,3%

∑ / /

Dg1 (38) 54,3%
Dg2 (14) 20%

Dr1 (43) 61,4%
Dr2 (20) 28,6%

Rgk1 (17) 24,3%
Rgk2 (1) 1,4%
Dl1 (53) 75,7%

Dl2 (6) 8,6%
KL1 (8) 11,4%
KL2 (2) 2,9%
Dt1 (6) 8,6%

Dt2 (54) 77,1%
GV-Gv 1 (42) 60%

GV-Gv 2 (19) 27,1%

Ivanović, Gajević, 
Gajić & Atanasov 

(2018)
68 46 22

Be
lg

ra
de

7 L 30,43%
K 39,13%

L 17,39%
K 17,39% /

Bogdanović, 
Radenković, 

Kahrović, Murić & 
Špirtović (2020)

149 78 71

Kr
ag

uj
ev

ac

6 L>30° (4) 5,13%
L>40° (2) 2,56%

L>30° (6) 8,45%
L>40° (0) 0%

L>30° (10) 6,71%
L>40° (2) 1,34%

Biševac, 
Mahmutović, Mekić 
& Dolićanin (2021)

60 29 31

N
ov

i P
az

ar
 (k

ar
at

e 
cl

ub
)

3-7
S (1) 3,4%

K (3) 10,3%
L (0) 0%

S (2) 6,5%
K (1) 3,2%
L (0) 0%

/

Civkaroski & 
Milenković (2022) 430 / /

Vr
an

je

6-7 / /

S (8) 1,86%
K (13) 3,25%
L (6) 1,39%

Ld (150) 34,89%

Note: N - sample of respondents; M - male; F - female; Y - years of age; P - place; Dv1 - bad neck posture, first degree; Dv2 - bad neck posture, second 
degree; Pd1 - number and percentage of children with one postural deformity; Pd2+ - number and percentage of children with two or more postural 
deformities; Dg1 - bad head posture first degree; Dg2 - bad head posture second degree; Dr1 - bad shoulder posture first degree; Dr2 - bad shoulder 
posture, second degree; Rgk - disorder in the development of the thorax; Rgk1 - thorax development disorder first degree; Rgk2 - thorax development 
disorder second degree; Dl1 – bad scapula posture, first degree; Dl2 - bad scapula posture, second degree; Dt1 - bad abdominal posture, first degree; 
Dt2 - bad abdominal posture, second degree; Ld - bad posture; KL - kyphosis and lordosis; L>30° - lordotic bad posture with deviation greater than 30°; 
L>40° - lordotic bad posture with deviation greater than 40°; Ts1 - height triangles, first degree of deviation; Ts2 - height triangles, second degree of 
deviation; Pk1 - position of the pelvis, the first degree of deviation; Pk2 - position of the pelvis, second degree of deviation; K - kyphotic bad posture; K1 
– kyphotic bad posture of the first degree; K2 – kyphotic bad posture of the second degree; L - lordotic bad posture; L1 - lordotic bad posture of the first 
degree; L2 – lordotic bad posture of the second degree; S - scoliotic bad posture; Sl - scoliotic bad posture in the lumbar region; St - scoliotic bad posture 
in the thoracic area; S1 - scoliotic bad posture of the first degree; S2 - scoliotic bad posture of the second degree; TP - thorax posture; SCL - Scapulae 
alatae; GV - genu valgum; GV-Gv1 - genu valgum and genu varum first degree; GV-Gv2 - genu valgum and genu varum second degree.

Table 1. Research results - list of all papers

SPINAL COLUMN

Reference
Sample of respondents Results

N M F P Y BOYS GIRLS ∑

(continued from previous page)

Head posture
The results shown in Table 1 indicate that the “head pos-

ture” of preschool children was investigated by Sabo (2006), Sabo 
(2007), Drljačić, Tirić, Đupovac & Arsić (2016), Galić (2017) and 

Maksimović & Lertua (2018). Sabo (2006) suggested that in the 
territory of Vojvodina, 29.1% of preschool children have bad head 
posture - I degree, while 3.8% of preschool children have bad head 
posture - II degree. A year later, Sabo (2007) obtained even more 



POSTURAL STATUS OF PRESCHOOL CHILDREN | D. NIKOLIC ET AL.

J. Anthr. Sport Phys. Educ. 8 (2024) 1 7

alarming data in the cities of Sombor, Sremska Mitrovica, Bačka 
Palanka. Data shows that 34.6% of preschool children have bad 
head posture - I degree, while 10% of preschool children have bad 
head posture - II degree. Ten years later, Galić (2017) came up 
with encouraging data. He suggested that in the territory of Novi 
Sad, 5% of preschool children have bad head posture - I degree, 
while there were no children with bad head posture - II degree. 
Unlike Sabo (2006) and Sabo (2007), whose first survey included 
1259 and the second one 280 respondents, Galić (2017) had sig-
nificantly fewer respondents - 120, but the data is certainly much 
better ten years later. Drljačić, Tirić, Đupovac & Arsić (2016) 
found that 46.2% of preschool children have bad head posture - I 
degree, while 1.9% of children have bad head posture - II degree. 
Alarming data were obtained by Maksimović & Lertua (2018) on 
a sample of preschool children from Šabac. As many as 54.3% of 
preschool children have bad head posture - I degree, while 20% 
have bad head posture - II degree. The authors analyzed the chil-
dren by age and determined that 51.4% of five-year-old children 
have bad head posture - I degree, while 22.9% of children of the 
same age have bad head posture - II degree. Their older friends, 
aged 6.5 years, are no better, so 57.1% of them have bad head pos-
ture - I degree, while 17.1% have bad head posture - II degree.

Shoulder posture
The results shown in Table 1 show us that the “shoulder pos-

ture” of preschool children was investigated by Sabo (2006), Sabo 
(2007), Drljačić, Tirić, Đupovac & Arsić (2016), Galić (2017) and 
Maksimović & Lertua (2018). Sabo (2006) found on a sample of 
preschool children from Vojvodina that 51.2% have bad shoulder 
posture – I degree, while 1.2% have bad shoulder posture – II de-
gree. Sabo (2007) obtained similar data a year later in the cities of 
Sombor, Sremska Mitrovica, Bačka Palanka. In these cities, 47.1% 
of preschool children have bad shoulder posture – I degree, while 
1.1% have bad shoulder posture – II degree. Drljačić, Tirić, Đupo-
vac & Arsić (2016) confirm that the situation with head posture 
in preschool children is alarming. In their research, 59.6% of pre-
school children have bad shoulder posture – I degree, while 36.5% 
have bad shoulder posture - II degree. Galić (2017) obtained some-
what better data than Sabo (2006) and Sabo (2007) on a sample of 
preschool children from Novi Sad, but still not so great. The author 
determines that 34.16% of preschool children have bad shoulder 
posture - I degree, while 0.83% have bad shoulder posture - II de-
gree. As with head posture, the most alarming data comes from 
Šabac. Maksimović & Lertua (2018) who found that 61.4% of pre-
school children have bad shoulder posture - I degree, while 28.6% 
have bad shoulder posture - II degree. The authors analyzed the 
children by age and determined that 54.3% of preschool children 
have bad shoulder posture - I degree, while 42.9% have bad shoul-
der posture - II degree. Their older friends, aged 6.5 years, are no 
better, so 68.6% of them have bad shoulder posture - I degree, 
while 14.3% have bad shoulder posture - II degree.

Thorax development
The results shown in Table 1  indicate that the “thorax devel-

opment” of preschool children was investigated by Sabo (2006), 
Sabo (2007), Simov, Minić & Stojanović (2011), Pavlović (2012), 
Drljačić, Tirić, Đupovac & Arsić (2016). ), Galić (2017) and Mak-
simović & Lertua (2018). Sabo (2006) observed on a sample of 
preschool children from Vojvodina that 8% of them have a disor-
der in the development of the thorax – I degree, while 0.8% have a 
disorder in the development of the thorax - II degree. Sabo (2007) 
obtained similar data a year later in the cities of Sombor, Sremska 
Mitrovica, Bačka Palanka. In these cities, 11.1% of preschool chil-
dren have a disorder in the development of the thorax - I degree, 
while 1.8% have a disorder in the development of the thorax - II 

degree. Galić (2017) ten years later, in the territory of Novi Sad, 
comes to slightly better data. The author determines that 4.16% 
of preschool children have a disorder in the development of the 
thorax- I degree, while there are no children with a disorder in the 
development of the chest – II degree. Drljačić, Tirić, Đupovac & 
Arsić (2016) obtain similar data as Sabo (2006) and Sabo (2007). 
The authors suggest that 11.5% of preschool children have a dis-
order in the development of the thorax – I degree, while there are 
no children with a disorder in the development of the thorax- II 
degree. The most alarming data comes again from Šabac. Maksi-
mović & Lertua (2018) showed that 24.3% of preschool children 
have a disorder in the development of the thorax - I degree, while 
1.4% have a disorder in the development of the thorax – II degree. 
The authors analyzed the children by age and showed that 25.7% 
of five-year-old children have a disorder in the development of the 
thorax – I degree, while there are no children with a disorder in 
the development of the thorax – II degree at that age. Their older 
friends, aged 6.5 years, are not in a better position, 22.9% of them 
have a disorder in the development of the thorax – I degree, while 
2.9% have a disorder in the development of the thorax- II degree. 
Simov, Minić & Stojanović (2011) also investigated thorax disor-
ders in preschool children, but they did not classify them by de-
grees. The authors suggested that 5.88% of children have a disor-
der in the development of the thorax. Pavlović (2012) also did not 
classify the disorders according to degrees and he determined on 
a sample of preschool children from Užice, Prijepolje and Nova 
Varoš that 4.23% had a disorder in the development of the thorax.

Scapula posture
The results shown in Table 1 indicate that “scapula posture” of 

preschool children was investigated by Sabo (2006), Sabo (2007), 
Pavlović (2012), Drljačić, Tirić, Đupovac & Arsić (2016), Galić 
(2017) and Maksimović & Lertua (2018). Sabo (2006) reported 
that in a sample of preschool children from Vojvodina, 45%   have 
bad scapula posture – I degree, while 0.9% have bad scapula pos-
ture – II degree. Sabo (2007) obtained similar data a year later in 
the cities of Sombor, Sremska Mitrovica, and Bačka Palanka. In 
these cities, 47.5% of preschool children have bad scapular pos-
ture - I degree, while 3.6% of children have bad scapular posture 
– II degree. Galić (2017) ten years later, in the territory of Novi 
Sad, comes to slightly better data. The author suggests that 17.5% 
of preschool children have bad scapula posture – I degree, while 
there are no children with bad scapula posture – II degree. Mak-
simović & Lertua (2018) found an incredibly high percentage of 
bad scapula posture among preschool children in Šabac. The au-
thors come to the finding that 75.7% of children have bad scapula 
posture – I degree, while 8.6% have bad scapula posture – II de-
gree. The authors analyzed the children by age and they suggeste 
that 77.1% of the children at the age of 5have bad scapula posture 
– I degree, while 11.4% of them have bad scapula posture – II 
degree.  Seventy three % of the children at the age of 6.5 have bad 
scapula posture – I degree, while 5.7% have bad scapula posture – 
II degree. Drljačić, Tirić, Đupovac & Arsić (2016) suggest that in 
preschool children, scapula posture is one of the biggest problems 
when it comes to posture. The authors determine that 50% of chil-
dren have bad scapula posture - I degree, while 38.5% have bad 
scapula posture – II degree. It is interesting that Pavlović (2012) 
on a sample of 638 preschool children from Užice, Prijepolje and 
Nova Varoš found that only 0.15% of them have scapulae alatae.

Abdominal posture
The results shown in Table 1 indicate that the “abdominal pos-

ture” of preschool children was investigated by Sabo (2006), Sabo 
(2007), Drljačić, Tirić, Đupovac & Arsić (2016) and Maksimović 
& Lertua (2018). Sabo (2006) determined on a sample of preschool 
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children from Vojvodina that 55.6% have bad abdominal posture 
– I degree, while 10.2% have bad abdominal posture – II degree. 
Sabo (2007) obtained similar data a year later in the cities of Som-
bor, Sremska Mitrovica, Bačka Palanka. In these cities, 58.9% of 
preschool children have bad abdominal posture – I degree, while 
11.4% of children have bad abdominal posture – II degree. Drl-
jačić, Tirić, Đupovac & Arsić (2016) suggest that the percentage 
of children with bad abdominal posture is high. The authors de-
termine that 53.8% of preschool children have bad abdominal 
posture – I degree, while 13.5% of children have bad abdominal 
posture – II degree. Interesting data were obtained by Maksimović 
& Lertua (2018) among preschoolers in Šabac. According to their 
research, there are more children with II degree (77.1%) than with 
I degree (8.6%) of bad abdominal posture. The authors analyzed 
the children by age and identified that 2.9% of five-year-old chil-
dren have bad abdominal posture - I degree, while 91.4% of them 
have bad abdominal posture – II degree. 14.3% of the children at 
the age of 6.5have bad abdominal posture – I degree, while 62.9% 
have bad abdominal posture - II degree.

Kyphosis
The results shown in Table 1 indicate that the “kyphotic bad 

posture” of preschool children was investigated by Simov, Minić 
& Stojanović (2011), Pavlović (2012), Romanov, Stupar, Međe-
dović & Brkin (2014), Bićanin, Milenković, Radovanović, Gajević 
& Ivanović (2017), Galić (2017), Ivanović, Gajević, Gajić & Ata-
nasov (2018), Cvetković & Cvetković (2018), Biševac, Mahmutović, 
Mekić & Dolićanin (2021) and Civkaroski & Milenković (2022). 
Simov, Minić & Stojanović (2011) found that among preschool 
children in Leskovac, kyphotic bad posture is represented by 
6.82%. Pavlović (2012) finds that the situation in Užice, Prijepolje 
and Nova Varoš is somewhat better, and that 2.66% of preschool 
children have kyphotic bad posture. Romanov, Stupar, Međedović 
& Brkin (2014) on a sample of preschool children from Novi Sad 
obtained similar percentages as their colleagues from Leskovac and 
determined that 6.86% of children have kyphotic bad posture. The 
authors performed the analysis by gender and determined that the 
prevalence of kyphotic bad posture among boys was 7.51%, and 
among girls 6.19%. Bićanin, Milenković, Radovanović, Gajević & 
Ivanović (2017) came to the most alarming data on a sample of 
preschool children from Belgrade and determined that 30.59% of 
children have kyphotic bad posture. The authors performed the 
analysis by gender and identified that the prevalence of kyphotic 
bad posture among boys is 30.79%, and among girls 30.15%. Galić 
(2017) on a sample of preschool children from Novi Sad obtained 
similar percentages as his colleagues Romanov, Stupar, Međedović 
& Brkin (2014) three years earlier and identified that 7.5% of chil-
dren have kyphotic bad posture. Ivanović, Gajević, Gajić & Ata-
nasov (2018) suggest that kyphotic bad posture is the most prev-
alent among preschool children in Belgrade. The authors find that 
39.13% of boys and 17.39% of girls have kyphotic bad posture. Cv-
etković & Cvetković (2018) report that 44% of preschool children 
from Mladenovac have kyphotic poor posture – I degree, while 
36% have kyphotic bad posture – II degree. Biševac, Mahmutović, 
Mekić & Dolićanin (2021) find that 10.3% of preschool boys and 
3.2% of girls from Novi Pazar have kyphotic bad posture. Civkaros-
ki & Milenković (2022) identified that the prevalence of kyphotic 
bad posture in a sample of preschool children from Vranje is 3.25%.

Lordosis
The results shown in Table 1 indicate that the “lordotic bad 

posture” of preschool children was investigated by Simov, Minić & 
Stojanović (2011), Pavlović (2012), Romanov, Stupar, Međedović & 
Brkin (2014), Bićanin, Milenković, Radovanović, Gajević & Ivanovć 
(2017), Galić (2017), Cvetković & Cvetković (2018), Ivanović, Ga-

jević, Gajić & Atanasov (2018), Bogdanović, Radenković, Kahrović, 
Murić & Špirtović (2020), Biševac, Mahmutović, Mekić & Dolićanin 
(2021) ) and Civkaroski & Milenković (2022). Simov, Minić & Sto-
janović (2011) found that among preschool children in Leskovac, 
lordotic bad posture is represented by 2.07%. Pavlović (2012) finds 
that the situation in Užice, Prijepolje and Nova Varoš is somewhat 
better, and that 0.62% of preschool children have lordotic bad pos-
ture. Romanov, Stupar, Međedović & Brkin (2014) obtained devas-
tating data on a sample of preschool children from Novi Sad that 
as many as 39% of children have lordotic bad posture. The authors 
performed the analysis by gender and determined that 41.31% of 
boys and 36.66% of girls have lordotic bad posture. Bićanin, Milen-
ković, Radovanović, Gajević & Ivanović (2017) also found alarming 
data on a sample of preschool children from Belgrade and suggest-
ed that 28.63% of the children have lordotic bad posture. The au-
thors performed the analysis by gender and reported  that 32.46% 
of boys and 19.99% of girls have lordotic bad posture. Galić (2017) 
on a sample of preschool children from Novi Sad obtained similar 
percentages as his colleagues Romanov, Stupar, Međedović & Brkin 
(2014) three years earlier and determined that 28.33% of preschool 
children have lordotic bad posture – I degree, while 0, 83% have 
lordotic bad posture – II degree. Cvetković & Cvetković (2018), as 
well as with kyphotic bad posture, obtained high percentages in a 
sample of preschool children from Mladenovac. The authors found 
that 52% of children have lordotic bad posture – I degree, while 
30% have lordotic bad posture – II degree. Ivanović, Gajević, Gajić 
& Atanasov (2018) confirm that in Belgrade there is a high percent-
age of preschool children with lordotic bad posture. The authors 
found that 30.43% of boys and 17.39% of girls have bad lordotic 
posture. Bogdanović, Radenković, Kahrović, Murić & Špirtović 
(2020) found in a sample of preschool children from Kragujevac 
that 6.71% of children have lordotic bad posture greater than 30° 
and 1.34% lordotic bad posture greater than 40°. The authors per-
formed the analysis by gender and determined that 5.13% of boys 
and 8.45% of girls have lordotic bad posture greater than 30°, while 
2.56% of boys and 0% of girls have lordotic bad posture greater than 
40°. It is interesting that Biševac, Mahmutović, Mekić & Dolićanin 
(2021) found that there are no children with lordotic bad posture in 
a sample of preschool children from Novi Pazar. The sample in their 
research consisted of preschool children who are members of the 
karate club, so their results must be taken into special consideration. 
Civkaroski & Milenković (2022) found that 1.39% of children have 
lordotic bad posture in a sample of preschool children from Vranje. 
The data from Vranje is encouraging if compared to research on lor-
dotic bad posture in other cities of Serbia.

Kypholordosis
The results shown in Table 1 show us that “kypholordosis” was 

investigated only by Maksimović & Lertua (2018). The authors 
determined that 11.4% of preschool children in Šabac have com-
bined kyphotic and lordotic bad posture – I degree, while 2.9% 
have combined kyphotic and lordotic bad posture – II degree. The 
authors analyzed the children by age and reported that 14.3% of 
five-year-old children have combined kyphotic and lordotic bad 
posture – I degree, while there are no children at this age with com-
bined kyphotic and lordotic bad posture – II degree. Their older 
friends, aged 6.5 years, are not in a better position. 8.6% of them 
have combined kyphotic and lordotic bad posture – I degree, while 
5.7% have combined kyphotic and lordotic bad posture – II degree.

Scoliosis
The results shown in Table 1 indicates that “scoliotic bad pos-

ture” of preschool children was investigated by Sabo (2006), Sabo 
(2007), Simov, Minić & Stojanović (2011), Pavlović (2012), Roma-
nov, Stupar, Međedović & Brkin (2014). ), Drljačić, Tirić, Đupovac 



POSTURAL STATUS OF PRESCHOOL CHILDREN | D. NIKOLIC ET AL.

J. Anthr. Sport Phys. Educ. 8 (2024) 1 9

& Arsić (2016), Bićanin, Milenković, Radovanović, Gajević & Iva-
nović (2017), Biševac, Mahmutović, Mekić & Dolićanin (2021) and 
Civkaroski & Milenković (2022). Sabo (2006) identified in a sample 
of preschool children from Vojvodina that 20.1% have scoliotic bad 
posture – I degree, while 0.3% have scoliotic bad posture – II de-
gree. Sabo (2007) obtained similar data a year later in the cities of 
Sombor, Sremska Mitrovica, Bačka Palanka. In these cities, 26.4% of 
preschool children have scoliotic bad posture – I degree, while 0.4% 
have scoliotic bad posture – II degree. Simov, Minić & Stojanović 
(2011) found that preschool children in Leskovac, as well as with ky-
photic and lordotic bad posture, have a significantly lower percent-
age of scoliotic bad posture compared to their peers from other cit-
ies in Serbia, and it amounts to 1.14%. Pavlović (2012) suggests that 
preschool children from Užice, Prijepolje and Nova Varoš also have 
a low percentage of scoliotic bad posture, amounting to 1.88%. Ro-
manov, Stupar, Međedović & Brkin (2014) established that the situ-
ation with scoliotic bad posture in preschool children in Novi Sad is 
far worse than in the mentioned cities. The authors come to the data 
that 24.11% of children have scoliotic bad posture. They also per-
formed the analysis by gender and found that 26.76% of boys and 
21.43% of girls have scoliotic bad posture. Drljačić, Tirić, Đupovac 
& Arsić (2016) found that 19.2% of preschool children have scoliot-
ic bad posture – I degree, while there are no children with scoliotic 
bad posture – II degree. Bićanin, Milenković, Radovanović, Gajević 
& Ivanovć (2017) investigated scoliotic bad posture in a sample of 
preschool children from Belgrade partially, especially for scoliotic 
bad posture in the lumbar area, and especially for scoliotic bad pos-
ture in the thoracic area. The authors found that 6.41% of children 
have scoliotic bad posture in the lumbar area, while 2.96% of chil-
dren have scoliotic bad posture in the thoracic area. Also, 5.08% of 
boys and 9.42% of girls have scoliotic bad posture in the lumbar ar-
ea, while 3% of boys and 2.62% of girls have scoliotic bad posture in 
the thoracic area. Biševac, Mahmutović, Mekić & Dolićanin (2021) 
found that 3.4% of boys and 6.5% of girls have scoliotic bad posture 
in a sample of preschool children from Novi Pazar. The research was 
conducted among children who are part of the karate club, so these 
data should not be considered with certainty. Civkaroski & Milen-
ković (2022) found that 1.86% of preschool children from Vranje 
had scoliotic bad posture. The data from Vranje, Leskovac Užice, 
Prijepolje and Nova Varoš is encouraging if compared with research 
on scoliotic bad posture in other cities of Serbia.

Leg status
The results shown in Table 1 indicate that “leg status” was in-

vestigated by Sabo (2006), Sabo (2007), Pavlović (2012), Stanišić, 
Đorđević & Maksimović (2014), Drljačić, Tirić, Đupovac & Arsić 
(2016), Galić (2017) and Maksimović & Lertua (2018). Sabo (2006) 
identified in a sample of preschool children from Vojvodina that 
24.4% have deviations from the normal shape of the legs – I degree, 
while 9.5% have deviations from the normal shape of the legs – II 
degree. Sabo (2007) obtained similar data a year later in the cities of 
Sombor, Sremska Mitrovica, Bačka Palanka. In these cities, 20.7% 
of children have deviations from the normal shape of the legs – I 
degree, while 9.3% have deviations from the normal shape of the 
legs – II degree. Drljačić, Tirić, Đupovac & Arsić (2016) found 
that 32.7% of preschool children have deviations from the normal 
shape of the legs - I degree, while 25% have deviations from the 
normal shape of the legs – II degree. Stanišić, Đorđević & Maksi-
mović (2014) determined on a sample of preschool children from 
Kruševac that 16.7% have deviations from the normal shape of the 
legs - I degree, while 1.6% have deviations from the normal shape 
of the legs – II degree. Galić (2017) obtained slightly better data on 
a sample of preschool children from Novi Sad than Sabo (2006) ten 
years earlier. The author showed  that 5.83% have deviations from 
the normal shape of the legs – I degree, while there are no children 

with deviations from the normal shape of the legs – II degree.  Fur-
thermore, Šabac. Maksimović & Lertua (2018) showed that 60% of 
preschool children have deviations from the normal shape of the 
legs - I degree, while 27.1% have deviations from the normal shape 
of the legs – II degree. The authors analyzed the children by age and 
determined that 42.9% of children aged five years have deviations 
from the normal shape of the legs - I degree, while 40% have de-
viations from the normal shape of the legs - II degree. Their older 
friends, aged 6.5 years, are not in a better position 77.1% of them 
have deviations from the normal shape of the legs – I degree, while 
14.3% have deviations from the normal shape of the legs – II de-
gree. Pavlović (2012) identifiedin a sample of preschool children 
from Užice, Prijepolje and Nova Varoš that only 0.31% of children 
have X-legs (Genu valgum), which is encouraging data compared 
to research in other cities.

In addition to the aforementioned disorders, Galić (2017) 
found that 3.33% of preschool children from Novi Sad have an 
irregular pelvic position – I degree, while there are no children 
with an irregular pelvic position – II degree. In addition to the 
aforementioned, 1.66% of children have improper posture of the 
neck – I degree, while there are no children with improper pos-
ture of the neck – II degree.

At the end of the review, we can add that Simov, Minić & 
Stojanović (2011) determined on a sample of preschool children 
from Leskovac that 54.54% of children have at least one postural 
deformity, while 9.3% of children have two or more postural de-
formities. Civkaroski & Milenković (2022) found that 34.89% of 
preschool children from Vranje had bad posture.

Discussion
The summary of the scientific evidence indicate that “bad 

head posture” is quite prevalent among preschool children in 
Serbia and that the prevalence often exceeds 30%. The situation 
with “shoulder posture” is even more alarming where the preva-
lence in many studies exceeds 50%. When it comes to “disorder in 
the development of the thorax” the situation is somewhat better, 
and the prevalence is between 10 and 20%. Research shows that 
“bad scapula posture” and “bad abdominal posture” are also very 
common postural disorders that occur in over 50% of children. 
When it comes to “kyphotic bad posture,” research results diverge. 
In some studies, the prevalence is below 10%, and some studies 
show that the prevalence is over 30%. The most alarming data 
comes from Belgrade and Mladenovac. The prevalence of “lor-
dotic bad posture” also varies from study to study. In Leskovac, 
Užice, Prijepolje, Nova Varoš, Novi Pazar, Vranje, Kragujevac, the 
prevalence is below 7%, while in Novi Sad, Belgrade and Mlade-
novac it exceeds 25%. It’s the same with “scoliotic bad posture”. 
The prevalence ranges from 1.14% in Leskovac to 24.11% in Novi 
Sad. When it comes to “deviation from the normal shape of the 
legs” in a large number of studies, the prevalence exceeds 20%. 
These findings indicate that the issue of the postural status in pre-
schoolers in Serbia is alarming.

Sabo (2006) suggested that there are significant differences 
between the genders in head posture, abdominal posture (boys 
have better results) and arch of the foot (girls have better arch of 
the foot). There are no significant differences in the posture of 
shoulders and scapula, the development of the thorax, the devi-
ation of the spinal column in the frontal plane and the shape of 
the legs. The author suggests that all deviations from the normal 
status are in the form of functional deformity, which means that 
corrective work is required to eliminate them. Sabo (2007) comes 
to similar results and finds that there are statistically significant 
differences between the genders in head posture (boys have bet-
ter head posture) and arch of the foot (girls have better arch of 
the foot). There are no significant differences in the posture of 
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shoulders, scapula and abdomen, in the development of the tho-
rax, the deviation of the spinal column in the frontal plane and 
the shape of the legs. Simov, Minić & Stojanović (2011) suggest 
that it is the duty of educators in kindergartens and parents at 
home to instruct children in correct posture when sitting, walk-
ing and doing physical activities. Pavlović (2012) believes that 
physical exercise, and therefore physical education, should be a 
constant and systematic process applied from an early age. The 
author states that children in preschool institutions are not cov-
ered by adequate professional supervision, but that the way edu-
cators work is better than passivity. Romanov, Stupar, Međedović 
& Brkin (2014) suggest that deviations from the normal postural 
status are present in a high percentage, and that they are equally 
represented in the population of respondents of both genders. A 
significant difference between the genders only occurs for the de-
viation from the normal status of the spinal column in the frontal 
plane. When boys are concerned, scoliotic bad posture is signifi-
cantly more present. The authors believe that the postural status 
of the examined population of preschool children is worrying. 
Stanišić, Đorđević & Maksimović (2014) believe that the quanti-
tative results should not be ignored because there is a large num-
ber of children (boys and girls) who have a functional stage of 
deformity in almost all segments of the body, and this represents 
a potential danger for the formation of structural changes which, 
to a greater or lesser extent, endanger health, the general func-
tioning of the organism and its ability to work. Drljačić, Tirić, 
Đupovac & Arsić (2016) believe that the results of their research 
indicate the necessity of applying systematic exercise in working 
with children at an early age, which positively affects the postural 
status of children, in the form of its preservation, but also the 
elimination of functional deformities that could leave permanent 
consequences on the child’s organism in the later period. Bić-
anin, Milenković, Radovanović, Gajević & Ivanović (2017) found 
that additional six-month exercise with preschool children has 
a positive effect on their postural status. Galić (2017) suggests 
that more than half of preschool children show a deviation from 
normal postural status, as well as that there is a statistically sig-
nificant positive association between the occurrence of minimal 
neurological dysfunctions and bad body posture in preschool 
children. Cvetković & Cvetković (2018) determined that there is 
no  relationship between the level of nutrition and kyphotic and 
lordotic bad posture in preschool children. The authors come to 
the conclusion that obesity and malnutrition do not have an im-
pact on the occurrence of postural disorders independently, but 
probably in combination with other factors such as heredity, then 
physical inactivity, etc. Maksimović & Lertua (2018) state that 
the postural status of the examined children is not satisfactory, 
as well as the fact that there is a significant number of structural 
deformities of the front abdominal wall is worrying. The authors 
indicate the importance and necessity of measurement, monitor-
ing and evaluation in the physical education of preschool chil-
dren. Ivanović, Gajević, Gajić & Atanasov (2018) believe that un-
timely detection of bad posture in preschool children can cause 
serious health problems in adulthood. Bogdanović, Radenković, 
Kahrović, Murić & Špirtović (2020) believe that special attention 
should be paid to prevention, as well as adequate education of 
employees in preschool institutions. Biševac, Mahmutović, Me-
kić & Dolićanin (2021) found that regular performance of cor-
rective exercises (strengthening the weakened and stretching the 
shortened muscles) for six months has a positive effect on certain 
deformities of the spinal column. Correction of kyphosis was 
already visible after three months, of scoliosis after six months, 
while correction of lordosis in the only recorded case was not 
achieved with corrective exercises. Civkaroski & Milenković 

(2022) believe that there is a need to raise awareness about spinal 
column deformities and their consequences, as well as the need 
to emphasize the importance of good posture from an early age.

Conclusion
The analysis of the presented research showed that the pos-

tural status of preschool children in Serbia is not at a satisfactory 
level. “Bad head posture”, “bad shoulder posture”, “bad scapula 
posture” and “bad abdominal posture” are present in over 30% 
of children. It is similar with kyphotic, lordotic and scoliotic bad 
posture. It is necessary to take preventive measures in order to 
stop the trend of increasing prevalence of preschool children with 
bad postural status. The limitations of this study were the small 
number of studies on this topic. The authors should conduct more 
research in this scientific field.

Received: 28 February 2023 | Accepted: 14 November 2023 | Published: 15 
January 2024

References 
Andrea, Ž. V. J., & Svetlana, B. (2021). Corrective gymnastics-compulsory course 

for teachers and educators. Sports science & health, 11 (1), 108-114. 
Bićanin, P., Milenković, S., Radovanović, D., Gajević, A., & Ivanovć, J. (2017). 

Postural disorders in preschool children in relation to gender.  Facta 
Universitatis. Series: Physical Education and Sport, 15 (1), 1-10. 

Biševac, E. M., Mahmutović, E. H., Mekić, R. H., & Dolićanin, Z. Ć. (2021). Effect 
of corrective exercises on functional spinal deformities in preschool and 
school-aged children. Specijalna edukacija i rehabilitacija, 20 (1), 51-63.

Bogdanović, Z., Radenković, O., Kahrović, I., Murić, B., & Špirtović, O. 
(2020). Body height and lordotic posture in preschool children.  Facta 
Universitatis. Series: Physical Education and Sport, 18 (1), 263-269.

Cvetković, N., & Cvetković, J. (2018). Nutritional levels and spine curvature 
disorders among preschool chidlren. Facta Universitatis, series: Physical 
education and sport, 16 (2), 309-318.

Civkaroski, D., & Milenković, S. (2022). The prevalence of spinal deformities 
in children and differenece between preschool and school 
children. Knowledge-international journal, 51 (4), 591-594.

Dedaj, M. (2020). Causes of improper body posture in children and possibility 
of prevention. Sport, Science & Practice, 10 (2), 71-85.

Drljačić, D., Tirić, N., Đupovac, M., & Arsić, N. (2016). Uticaj programiranog 
vežbanja u okviru predškolske ustanove na posturalni status dece. PONS 
- medicinski časopis, 13 (1), 9-12.

Gadžić, A. (2019). Teorija i metodika fizičkog i zdravstvenog vaspitanja. 
Beograd: Univerzitet Singidunum.

Galić, M. (2017). Minor neurological dysfunction and bad posture in children 
at preschool age. Doctoral dissertation. Medical Faculty, University of 
Novi Sad. 

Ivanović, J., Gajević, A., Gajić, I., & Atanasov, D. (2018). Sagital plane poor 
posture among seven–year-old children. In Lence A. Velickovska (Ed.), 
3rd International scientific conference, research in physical education, sport, 
and health (pp.101-111). Skopje:  Ss. Cyril and Methodius University in 
Skopje, Faculty of Physical Education, Sport, and Health, Skopje.

Maksimović, S., i Lertua, S. (2018). Posturalni status kao faktor planiranja u 
fizičkom vaspitanju predkolske dece. Inovacije u nastavi, 1, 119-128.

Pavlović, S. (2012). Prisustvo telesnih deformiteta dece predškolskog 
uzrasta. Univerzitetska misao, (11), 6-14.

Protić-Gava, B. (2014). The importance of postural status for the health of 
children and youth. Exercise and quality of life, 6 (1), 1-6.

Romanov, R., Stupar, D., Međedović, B., & Brkin, D. (2014). Posturalni status 
dece predškolskog uzrasta na teritoriji Novog Sada. Tims. Acta: naučni 
časopis za sport, turizam i velnes, 8 (2), 129-135.

Sabo, E. (2006). Postural state of preschool children on territory of 
Vojvodina. Fizička kultura, 60 (2), 157-164.

Sabo, E. (2007). Postural status in children of preschool age in areas of Sombor, 
Sremska Mitrovica and Backa Palanka municipalities.  Norma,  12 (1), 
125-134.

Stanišić, I., Đorđević, M., & Maksimović, S. (2014). Posturalni status nogu i 
svoda stopala kod dece predškolskog uzrasta i efekti korektivnog 
vežbanja u okviru usmerenih aktivnosti. Sinteze, 5, 63-71.

Simov, S. B., Minić, S. M., & Stojanović, D. O. (2011). Učestalost pojave lošeg 
držanja tela i ravnih stopala kod dece predškolskog uzrasta. Apollinem 
medicum et aesculapium, 9 (2), 5-8.

Živković, D. (2009). Osnove kineziologije sa elementima kliničke kineziologije. 
Niš: Fakultet sporta i fizičkog vaspitanja 



DOI 10.26773/jaspe.240102 

J. Anthr. Sport Phys. Educ. 8 (2024) 1: 11–17 11

Coaches’ practices and perspectives on mental 
and physical preparation in amateur soccer in 
Skikda Province, Algeria: A pilot study 
Ibrahim Zakaria Kahlouche1 and Oussama Kessouri2

1Laboratory of studies and researches in sciences and techniques of physical and sports activities, Institute of sciences and techniques of physical 
and sports activities, University of Biskra, Algeria, ibrahimzakaria.kahlouche@univ-biskra.dz, 2Department of Sciences and Techniques of Physical 
and Sports Activities, Faculty of Human and Social Sciences, University of Jijel, Algeria. oussama.kessouri@univ-jijel.dz

Abstract

The aim of this study was to identify the practices and perceptions of coaches on mental and physical preparation 
in Skikda province, Algeria. The sample consisted of 40 coaches of senior amateur soccer teams. A cross-sectional 
design was employed in this study. An electronic questionnaire was distributed online to collect data. It consisted of six 
sections, including informed consent from the coaches, demographics, mental preparation, physical preparation, the 
relationship between mental and physical preparation, and the challenges coaches face in preparing players mentally and 
physically. The results revealed that the majority of amateur soccer coaches believe that the goal of mental preparation 
for amateur soccer players is to enhance self-confidence, improve focus, develop decision-making skills, and alleviate 
pressure and anxiety before competition. They also see the goal of physical preparation as developing aerobic and 
anaerobic endurance, injury prevention, and enhancing strength and power. However, their practices in both mental 
and physical preparation were limited. Regarding the relationship between mental and physical preparation, coaches 
emphasized the importance of both aspects for amateur players. The absence of sports psychologists, a lack of modern 
technological resources for training, and limited sports facilities were identified as significant challenges hindering 
the process of mental and physical preparation. Based on these results, the researchers recommend addressing the 
identified challenges and reinforce the idea of paying more attention to amateur soccer in Algeria.

Keywords: Mental preparation, physical preparation, amateur soccer, coaches’ practices and perspectives

Introduction
Soccer is a team sport where success depends on many factors 

like physical fitness (Chmura et al., 2022), technical performance 
(Kessouri, 2023), tactics (Memmert et al., 2017), teamwork, and 
how players think and feel (Sarkar, & Fletcher, 2014). These aspects 
are all connected, and it’s hard to define which is most important 
(Higham et al., 2014). Additionally, external factors like weather 
conditions and the state of the field can also influence the game 
(Bangsbo et al., 2006). So, in soccer, players have to train and pre-
pare for all these various aspects to do well in games and competi-
tions. In particular, players need to strike the right balance between 
their mental and physical capabilities (Fossati et al., 2021), ensuring 

that their bodies and minds work harmoniously on the field.
Soccer requires mental toughness, strong focus, and the abil-

ity to handle pressure from competition. It also demands quick 
decision-making skills, which means that a player’s mental game 
is crucial. To succeed in the game, players need to prepare their 
minds. Mental preparation involves developing various mental 
qualities needed for good performance in the sport and reducing 
anything that might hurt their performance (Junge et al., 2000; Na-
jah, & Rejeb, 2016). Mental preparation involves techniques like 
managing stress, setting clear goals, and finding ways to relax men-
tally (Kumari, & Kumar, 2016). Coaches use this process through-
out the sports season to make sure players perform at their best.
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In parallel with this, physical preparation for soccer players is 
equally indispensable. It aims to enhance their anaerobic qualities 
encompassing various explosive elements such as acceleration, 
change of direction, and jumping ability (Orer, & Arslan, 2016). Al-
so to develop their aerobic and cardiovascular endurance, to enable 
them to enhance recovery between those actions and complete 90 
minutes of the game (Tomlin, & Wenger, 2001). Moreover, it aims 
to reduce the potential risk of injuries through the implementation 
of several preventive methods, such as physical exercises specifi-
cally designed for this purpose (Neto et al., 2016; Kessouri, 2021).

Physical preparation is not only about planning and identifying 
appropriate training methods. It extends to the monitoring of play-
ers through a series of physical tests and the utilization of measure-
ments and technological devices to assess players’ performance and 
their responses to training sessions (Miguel et al., 2021). Addition-
ally, it involves the utilization of various recovery modalities avail-
able to accelerate the recovery process and relieve fatigue (Nédélec 
et al., 2013). Therefore, physical preparation serves as the corner-
stone that assists players in executing various skills and implement-
ing diverse playing strategies and plans (Modric et al., 2022).

There are many studies that aim to investigate coaches’ prac-
tices and perspectives on physical and mental preparation in ath-
letes in general. Freitas et al. (2013) concluded that the use of psy-
chological techniques by elite Portuguese coaches was limited, as 
their intervention was mostly based on their extensive experience 
(as coaches and players). Weldon et al. (2021) found that concen-
tric and eccentric exercises are the most used in training by pro-
fessional soccer coaches, and the primary challenges they encoun-
tered were the complexities in program planning and managing 
training load due to scheduling constraints and time limitations.

For amateur soccer players, to the best of our knowledge, 
there have been no studies investigating coaches’ practices and 
perspectives on mental and physical preparation, and for this rea-
son, this study aimed to understand the current practices and per-
ceptions of amateur soccer coaches in Skikda province in Algeria, 
regarding mental and physical preparation.

 
Materials and method
Sample

The sample consisted of 40 coaches working with first teams 
(Senior) in amateur soccer clubs in the Skikda province, which is 
part of the Algerian amateur divisions. Before responding to the 
questionnaire, informed consent was obtained from all the coaches 
to participate in the study, and they were granted the right to with-
draw their responses before closing the questionnaire. The current 
study adhered to the guidelines outlined in the Helsinki Declara-
tion for Human Studies (World Medical Association, 2013).

Study design
In this study, a cross-sectional design to investigate the prac-

tices and perspectives of soccer coaches in Skikda Province, Alge-
ria was employed, during the 2022/2023 sports season. A struc-
tured electronic questionnaire was distributed online for 15 days 
after the end of all tournaments. This approach allows capturing 
a snapshot of coaching methods and viewpoints, shedding light 
on the critical aspects of mental and physical preparation in the 
context of amateur soccer.

Questionnaire
A questionnaire was employed as a data collection tool. To 

ensure content validity and reliability, the questionnaire utilized 
in this study was meticulously formulated, drawing upon vari-
ous previous studies on coaching practices in soccer (Freitas et 
al., 2013; McCall et al., 2015; McCall et al., 2020; Beere, & Jef-
freys, 2021; Loturco et al., 2022; McQuilliam et al., 2023). This 

approach aimed to encompass multifaceted aspects of mental and 
physical preparation specific to amateur soccer in Skikda Prov-
ince, Algeria. Moreover, an essential step involved enhancing its 
clarity. The questionnaire underwent a thorough auditing process 
conducted by distinguished experts in the field of sports training. 
Their invaluable insights and corrections played a significant role 
in improving the questionnaire items and ensuring its compre-
hensiveness, making it suitable for the targeted group of coaches.

The version of the questionnaire was divided into 6 sections, 
where the first section explained the study’s objectives and signif-
icance, along with a discussion of participants’ rights and their 
acceptance or refusal to participate in the study. In the second 
section, demographic data about the coaches was collected. The 
third section contained four questions about mental preparation 
in amateur soccer, including its objectives, techniques, methods 
for assessing psychological status, and how to address mental 
preparation in the training process. The fourth section similarly 
addressed physical preparation, covering its objectives, the tests 
used, injury prevention methods, as well as training load man-
agement and monitoring. In the fifth section, four questions were 
included regarding the relationship between mental and physical 
preparation. As for the sixth section, it continued the discussion 
on the difficulties and obstacles encountered in the application 
of mental and physical preparation for amateur teams. Various 
methods were used to answer the questionnaire, including multi-
ple-choice options, checkboxes, and providing short answers.

Statistical analysis
Descriptive statistics, including frequencies, percentages, 

means, and standard deviations (SD), were utilized to provide a 
clear and comprehensive overview of coaches’ practices and per-
spectives on mental and physical preparation in amateur soccer. 
These statistical analyses were conducted using software tools 
such as SPSS and Microsoft Excel.

Results
Demographics

The ages of the coaches participating in the study ranged from 
23 to 54 years old. As for years of experience, 45% of the coach-
es had more than 10 years of experience, 30% had between 6 and 
10 years of experience, and 25% had experience ranging from 1 to 
5 years. Looking at the coaching certifications of the trainers, 12 
coaches held a CAF C certificate (30%), 7 coaches held a CAF B cer-
tificate (17.5%), 15% held the highest coaching certificate awarded 
by the Algerian Football Federation, FAF 3 (n=6), and 10% held the 
highest certificate granted by the Confederation of African Football, 
CAF A (n=4). Additionally, 3 coaches possessed an FAF 2 certificate 
(7.5%), while 3 others held a first-degree coaching certificate grant-
ed by the Algerian Ministry of Youth and Sports (7.5%). Meanwhile, 
only 2 coaches held second-degree coaching certificates (5%), and 3 
of the coaches had university degrees in sports coaching.

Mental preparation
Regarding the main objectives of mentally preparing amateur 

players, 82.5% of the coaches answered that the goal is to devel-
op self-confidence, followed by improving focus (55%), and then 
enhancing the ability to make decisions under pressure (45%). 
Additionally, 42.5% stated that the goal of mental preparation for 
amateur players is to manage nervousness and anxiety before the 
competition, while the least important objectives were improving 
team dynamics and communication (20%), enhancing recovery 
processes (10%), and avoiding overtraining and injuries (5%).

Regarding the second question in this section, which focuses 
on the various techniques used by coaches to mentally prepare 
their players, Figure 1 illustrates the coaches’ responses. The most 
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FIGURE 1 Mental preparation techniques used by the coaches

FIGURE 3 Injury prevention strategies used by the coaches

FIGURE 2 Methods employed by coaches to assess the psychological state

common response was ‘goal setting’ (n=25), followed by ‘mental 
visualization (n=18) and ‘positive self-talk.’

For the third question, which revolves around the methods 
used to measure the psychological state of players, it is evident 

from Figure 2 that the most common response was ‘observing 
players’ behaviors during training and matches’ (n=20), ‘Con-
ducting standardized tests to measure psychological state’ (n=20), 
and ‘communication with the player’ (n=17)

The last question in this section, which pertained to address-
ing the mental preparation of the players, where 20 coaches (50%) 
responded by providing players with the necessary resources for 
self-mental training, and 16 coaches (40%) integrated mental 
training sessions with regular training sessions. Additionally, 14 
coaches (35%) indicated conducting separate training sessions for 
mental preparation. Five coaches (12.5%) mentioned conducting 

individual sessions for players. One coach (2.5%) provided a dif-
ferent response, stating that when they notice something with a 
player or many players, he tries to address the issue by talking to 
all the players to benefit from their teammates’ experiences.

Physical preparation
Regarding the first question about the main objectives of 
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physical preparation for amateur players, 70% of the coaches an-
swered that the goal is to improve both aerobic and anaerobic 
endurance, followed by injury prevention (62.5%), and then en-
hancing strength and power (45%). Additionally, 30% stated that 
the goal of physical preparation for amateur players is to improve 
recovery and fatigue management, while 25% mentioned that 
the goal is to develop agility. Furthermore, 22.5% of them indi-
cated that the goal is to assist in carrying out tactical duties. The 

least important objectives were improving flexibility and mobil-
ity (15%), and one coach mentioned that all of these suggestions 
are the main goals of physical preparation for amateurs (2.5%).

For the strategies employed in injury prevention, the most 
common response was ‘Player monitoring’ (n=29), ‘Dynamic 
warm-up routines’ (n=23), and ‘Muscle strength and resistance 
training’ (n=21). Figure 3 highlights coaches’ responses. 

In the third question in this section, which focused on the 

FIGURE 4 Tests used by coaches to assess their amateur players 

FIGURE 5 Managing and monitoring the training load procedures of the coaches

tests used by coaches during the sports season, as shown in Figure 
4, the most common response was ‘laboratory tests’ (n=19) and 
‘speed tests’ (n=14).

In the last question in this section, which pertained to the 

management and monitoring of training load by coaches for ama-
teur soccer players, the most common response was ‘observation’ 
(n=25), and Figure 5 provides a detailed description of the num-
ber of responses for each procedure.

Relationship between mental and physical preparation
Regarding the two questions posed about the relationship 

between mental and physical preparation for amateur soccer 
players, 57.5% of the coaches (n=23) believe that mental strength 
has a significant impact on physical performance. Meanwhile, 
27.5% of them (n=27.5) think that mental strength has some ef-
fect on physical performance. Only 12.5% of the coaches (n=5) 
believe that mental strength does not have a significant impact 
on physical performance. Additionally, one coach (2.5%) be-
lieves that mental strength and physical performance are some-
what unrelated.

As for the second question, which focused on how mental 
and physical readiness interact to improve the performance of 
amateur players, 57.5% of the coaches (n=23) answered that 
mental and physical preparation are equally important for am-
ateur players, 32.5% of them (n=13) indicated that physical 
preparation is of greater importance for amateurs than mental 
preparation. Additionally, 7.5% of the coaches (n=3) stated that 
mental preparation is more important than physical prepara-
tion. One coach (2.5%) responded that both mental and physical 
preparation are not significantly important for enhancing the 
performance of amateur players.
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Difficulties in mental and physical preparation
Table 1 illustrates the difficulties faced by coaches of amateur 

soccer teams in the process of mental and physical preparation. 
The most challenging difficulty was the lack of sports psychologists 

(67.5%), followed by the unavailability of modern training technol-
ogy (52.5%), the absence of large sports facilities (50%), and the dif-
ficulty in evaluating psychological progress for the players (47.5%). 
The least challenging difficulty was resistance from the players (15%).

Table 1 The Difficulties that amateur soccer coaches face in mentally and physically preparing their amateur players

Ranking Difficulties Citations and % of teams

1st The absence of sports psychology experts 27 (67.5%)

2nd  Unavailability of modern technology used in training 21 (52.5%)

3rd Lack of large sports facilities 20 (50%)

4th The difficulty of measuring psychological progress 19 (47.5%)

5th Resistance from players 6 (15%)

Discussion
The current study aimed to identify the practices and percep-

tions of coaches regarding the mental and physical preparation of 
amateur soccer teams in the Skikda province of Algeria. To the 
best of our knowledge, this is the first study to investigate this top-
ic. Therefore, we believe that these results provide a clear under-
standing of coaches’ perceptions and practices for amateur teams.

Mental preparation
The results of the study indicate that most coaches believe that 

the mental preparation of amateur soccer players aims to enhance 
self-confidence, improve focus, enhance decision-making under 
pressure, and manage stress and anxiety before competitions. 
These goals are considered primary objectives of mental prepa-
ration in soccer (Kumari, & Kumar, 2016), especially since soccer 
requires confidence, focus, the ability to make decisions, and the 
capacity to handle pressure during play.

The findings also reveal that the majority of mental prepara-
tion techniques used by coaches involve goal setting and mental 
imagery. Goal setting is a common technique used by athletes 
to improve sports performance (Healy et al., 2018), and mental 
imagery is one of the most important methods used by amateur 
and professional athletes to enhance performance and aid in the 
rehabilitation process after injury (Ribeiro et al., 2015; Kahlouche, 
& Bezziou, 2021; Sariati et al., 2021; Seif-Barghi et al., 2012; Zach 
et al., 2018).

Regarding the assessment of players’ psychological states, most 
responses indicated observations, which involve observing play-
ers’ behaviors and talking to them. This aligns with the findings 
of Freitas et al. (2013), where most professional Portuguese soccer 
coaches rely on communication and observation as psychological 
preparation techniques, drawing on their coaching experience and 
past playing experiences. Additionally, most coaches reported us-
ing standardized psychological measures, which are considered 
important and reliable tools for assessing players’ psychological 
states (McAuley, & Gill, 1983; Kawabata, & Zhang, 2018).

Furthermore, most coaches provide players with the neces-
sary resources for self-mental training, integrate mental training 
sessions with other training components, and conduct separate 
mental training sessions. This underscores the significant impor-
tance of mental preparation for amateur soccer coaches, in line 
with previous research on mental imagery training for amateurs 
(Kahlouche, & Bezziou, 2021).

Physical preparation
Regarding physical preparation, coaches believe that physi-

cal preparation for amateur teams aims to develop aerobic and 
anaerobic endurance, prevent injuries, and improve strength and 
power. These objectives are considered fundamental in soccer 

physical preparation (Turner, & Stewart, 2014). This is especially 
important in soccer, which requires performing numerous explo-
sive activities repeatedly during a match (Stølen et al., 2005), such 
as jumps, accelerations, and changes of direction, all of which 
demand significant muscular strength and power, as well as aer-
obic capacities to complete 90 minutes and recover between ex-
plosive actions (Tomlin, & Wenger, 2001). Given that players are 
susceptible to injuries (López-Valenciano et al., 2019), physical 
preparation must work to reduce the risk of these injuries. How-
ever, physical preparation aims to develop various components of 
physical fitness, including flexibility, mobility, agility, and speed, 
and not just aerobic and anaerobic endurance, strength, and abil-
ity. (Walker, & Hawkins, 2017).

Concerning injury prevention strategies, common practices 
include player monitoring, dynamic warm-up routines, muscular 
strength, and resistance training. All these strategies are widely 
used by amateur and professional teams to prevent injuries (Mc-
Call et al., 2015; McCall et al., 2020; Kebaili et al., 2023). Interest-
ingly, coaches’ responses reveal a lower reliance on neuromuscu-
lar and proprioception exercises and eccentric exercises, such as 
the Nordic exercise, which are essential in injury prevention for 
professional teams (McCall et al., 2015; McCall et al., 2020) and 
have proven effective in reducing the risk of ankle, knee and ham-
string injuries (Hübscher et al., 2010; Schiftan et al., 2015; Elerian 
et al., 2019; Peterson et al., 2011).

For the tests used for player evaluation, most coaches rely 
on laboratory tests such as VO2max and field tests such as speed 
tests. These practices differ from those of professional soccer 
teams. Loturco et al. (2022) showed that Brazilian professional 
teams perform various tests, notably body composition, mus-
cular strength, muscular endurance, anthropometric measure-
ments, cardiovascular endurance, linear speed, change of direc-
tion speed, and anaerobic capacity. Similarly, McQuilliam et al. 
(2023) found that most professional soccer teams assess linear 
speed, jumping, aerobic fitness, change of direction speed, maxi-
mal strength, and power. Beere and Jeffreys (2021) also reported 
that the most common tests used by professional soccer teams 
include cardiac screening, body composition, and jump tests like 
the countermovement jump test.

As for the management and monitoring of the training load, 
most amateur soccer coaches rely heavily on observation. This 
method is traditional (Foster et al., 2017) and differs from the 
practices of professional teams, which utilize modern technolog-
ical means such as GPS devices and various player monitoring 
scales (Foster et al., 2017; Loturco et al., 2022; Beere & Jeffreys, 
2021). This technology assists in tracking players and providing 
precise data on the number and type of activities they have en-
gaged in. Consequently, it aids in optimizing training loads and 
helps in injury prevention (Ehrmann, 2016). The coaches’ re-
sponses have shown that the least utilized means are technological 



16 J. Anthr. Sport Phys. Educ. 8 (2024) 1

MENTAL AND PHYSICAL PREPARATION IN AMATEUR SOCCER | I. Z. KAHLOUCHE & O. KESSOURI

tools. This aligns with their answers regarding the difficulties they 
face in the physical preparation process, as these teams often lack 
access to and the utilization of technological resources in their 
training routines.

Limitations and future research
The current study has several limitations. It included coaches 

in Skikda province only, and the sample size is very small. Howev-
er, it will serve as a starting point for future investigations. There-
fore future studies should include larger samples of coaches and 
consider to validate the assessment tool. While the current study 
provided valuable insights into the practices and perceptions of 
coaches regarding the mental and physical preparation of ama-
teur soccer players in Skikda province, there are areas that merit 
further exploration in future research. Future investigations could 
delve into specific aspects that go beyond the scope of our study. 
This includes conducting detailed examinations of psychological 
practices integrated into training and pre-competition contexts. 
Moreover, exploring comprehensive training methods targeting 
various components of physical fitness and structuring inclusive 
preparation programs can significantly enrich the existing body 
of knowledge. Additionally, broadening the study scope beyond 
Skikda province by including a more extensive and diverse sample 
of trainers would offer a more comprehensive understanding of 
practices and perceptions across diverse regions.

Conclusion
In conclusion, this study examined the practices and percep-

tions of coaches regarding the mental and physical preparation of 
amateur soccer players in the Skikda province, Algeria. Through 
the analysis of the results, it became evident that the beliefs of the 
coaches about mental and physical preparation are largely sound 
and align with existing literature. Their practices also resemble 
those of professional teams, although they are somewhat limited. 
Coaches do not rely on a wide range of psychological preparation 
techniques, injury prevention exercises, physical tests, and moni-
toring and managing training loads. Several factors may contrib-
ute to this limitation, including the absence of sports psycholo-
gists in the field, a lack of large sports facilities, and limited access 
to modern training technology.

Based on the findings, the researchers suggest the need to im-
prove amateur soccer in Algeria and provide essential resources to 
support it. This could involve the introduction of sports psychol-
ogy expertise, investment in sports facilities, and the adoption of 
modern training technology. Such enhancements would likely con-
tribute to the overall development of amateur soccer in the region.
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Abstract

Skiing belongs to a group of activities that take place in special conditions of the external environment, and success in 
skiing primarily depends on morphological characteristics, motor and functional abilities. Accordingly, the aim of the 
research is to identify the structure of longitudinal dimensionality and repetitive power of skiers, and then examine the 
potential influence of longitudinal dimensionality on repetitive power of skiers. The sample of respondents consisted 
of 21 skiers with chronological age 16.04±2.51. The sample of measuring instruments consisted of nine variables, five 
variables for the assessment of morphological characteristics: body height (BH), leg length (LL), upper leg length (LUL), 
lower leg length (LLL) and arm length (LA), and four variables for repetitive strength testing: push-ups until failure 
(PUF), sit ups until failure (SUF), chin ups until failure (CUF) and squats until failure (SQUF). The influence of longitudinal 
dimensionality on the repetitive strength of skiers was determined using linear regression analysis. All statistical 
analyzes were performed with the statistical package IBM SPSS Statistics (Version 20). The results showed that the 
area of longitudinal dimensionality is dominantly defined by body height (BH), while the area of repetitive strength 
is defined by the squat until failure test (SQUF). Using linear regression, it is confirmed that there is a statistically 
significant influence of longitudinal dimensionality on the repetitive strength of skiers.

Keywords: skiing, longitudinal dimensionality, repetitive strength, influence

Introduction
Skiing is a motorically and energetically complex and demand-

ing individual sports activity (Cigrovski & Matković, 2019). Ac-
cording to the criterion of structural complexity, this sport belongs 
to the group of monostructural activities in which there is one or 
more closed acyclic type movement structures that are successively 
repeated (Andersen & Montgomery, 1988; Cigrovski & Matković, 
2019). Skiing is not only about going down the slope, but also in-
volves turning, climbing, walking, very frequent change of direction 
movements, jumps and different landings that require specific mor-
phological characteristics from the skier, as well as motor and func-
tional abilities (Neumayr et al., 2003; Krsmanović & Lukman, 1993; 
Željaskov, 2004). Without a doubt, it can be suggested that skiing 
requires synthesis of conative characteristics, physical and cognitive 
abilities (Cigrovski & Matković, 2019). Numerous studies were car-
ried out to determine the areas with greatest projections on success 
in skiing. All these studies focused on the influence of morphologi-
cal charcteristics, motor and functional abilities (Ryabov et al., 2023; 

Scherge et al., 2021; Turković et al., 2020). Previous research has 
confirmed that certain morphological characteristics and motor 
skills have a very significant influence on success in skiing (Hadžić 
& Nikšić, 2022). Morphological characteristics and motor abilities 
are closely related to each other and influence the realization of mo-
tor tasks in skiing (Roczniak et al., 2020). Morphological charac-
teristics of a person exclusively mean a certain system of basic an-
thropometric latent dimensions (Simić et al., 2022; Željaskov, 2004; 
Kurelić et al., 1975). Morphological characteristics are of particular 
importance for orientation and selection both in other sports and 
in skiing (Milanović, 1980; Kurelić, 1975). Of the morphological 
characteristics, longitudinal dimensionality has the greatest genetic 
predisposition, voluminousness is somewhat lower, while subcuta-
neous fat tissue is the least affected (Sergienko, 1999; Malacko & 
Popović, 2001; Đurašković, 2001). The longitudinal dimensions of 
the body as the best indicator of the growth of the human organism, 
are the result of a complex process of ontogenetic development and 
the action of biotic and abiotic factors in a certain environment. In 

Correspondence:

S. Durlević
University of Novi Sad, Faculty of Sport and Physical Education, Lovćenska 16, 21000 Novi Sad, Serbia
E-mail: durlevicslavka3@gmail.com

ORIGINAL SCIENTIFIC PAPER



20 J. Anthr. Sport Phys. Educ. 8 (2024) 1

YOUTH SKIING | S. DURLEVIC ET AL.

addition to the longitudinal characteristics that affect success in ski-
ing, motor abilities are also highlighted, which to a certain extent 
represent an indicator of success in this sport (Delas et al., 2008). 
A motor ability that stands out in addition to explosive strength is 
repetitive strength (Turković et al., 2020). Repetitive strength can be 
defined as the ability of a muscle to exert force in a long-term work 
mode when it is necessary to overcome an appropriate external load 
up to 75% of the maximum (Zatsiorsky & Kraemer, 2009; Kukolj, 
2006; Željaskov, 2004; Kurelić, 1975; Malacko & Rađo, 2004). The 
positive influence of morphological characteristics on the strength 
of skiers has been confirmed in a large number of studies (Joksi-
mović et al., 2011; Mujanović & Krsmanović, 2008). 

The aim of the research is to identify the structure of longi-
tudinal dimensionality and repetitive power of skiers, and then 
determine the potential influence of longitudinal dimensionality 
on repetitive power of skiers.

Methods
A sample of respondents

The research was conducted on a sample of 21 skiers, whose 
age was defined on the basis of chronological age, so that the re-
search included respondents from 16.04±2.51 years. Respondents 
who participated in this research had to meet several conditions: 
they were male, they were permanent members of their ski clubs, 
they were healthy (not injured) and they were registered members 
of the ski association. For each participant in this study, their par-
ents gave written consent prior to participation.

Sample variables
The following variables were used to measure the longitudinal 

dimensionality of skiers: body height (BH), leg length (LL), upper leg 
length (LUL), lower leg length (LLL) and arm length (LA). The re-
petitive strength of the skiers in this study was tested with the follow-
ing battery of tests: push-ups until failure (PUF), sit ups until failure 
(SUF), chin ups until failure (CUF) and squats until failure (SQUF).

A sample of measuring instruments
Measurements and testing of skiers were carried out in the 

premises of the clubs for which the skiers perform in the morn-
ing hours. Before repetitive strength testing, general and specific 
warm-up exercises that increase the range of motion of individual 
body parts were performed.

Statistical analysis
In order to adequately determine the structure of the ob-

served spaces of repetitive strength and longitudinal dimension-
ality of the tested skiers, the method of principal components will 
be applied. The influence of longitudinal dimensionality on the 
repetitive strength of skiers will be examined using linear regres-
sion analysis. All statistical analyzes were implemented within the 
statistical package IBM SPSS Statistics (Version 20).

Results
The results of descriptive statistical analysis of studied popula-

tion are presented in Table 1.

Table 1. Descriptive analysis studied population

N Min Max Mean SD S-W

CUF 21 11.00 17.00 13.90 1.51 0.634

PUF 21 13.00 22.00 17.85 2.26 0.929

SUF 21 40.00 47.00 43.47 1.80 0.833

SQUF 21 52.00 66.00 58.23 4.82 0.083

BH 21 156.00 185.00 170.38 6.62 0.898

LL 21 79.02 95.00 88.43 4.30 0.771

LUL 21 43.60 52.00 47.51 2.22 0.634

LLL 21 30.30 45.00 40.97 3.31 0.001

LR 21 43.00 53.50 48.59 2.99 0.534

Legend: CUF - chin ups until failure; PUF – push-ups until failure; SUF - sit ups until failure; SQUF - squats until failure; BH - body height; 
LL - leg length; LUL - upper leg length; LLL - lower leg length; LA - length arm

Parameters of the arithmetic mean and standard deviation show 
the expected values for this level of the group of respondents taking 
into account their chronological age. In order to determine the nor-

mality of the distribution of the investigated parameters, the Sha-
piro-Wilk was applied. The Shapiro-Wilk normality test indicates 
that the lower leg length variable (LLL) had a statistically significant 

Table 2. Factor analysis of the longitudinal dimensionality studied population

Variable
Factor

1

BH 0.954

LL 0.914

LUL 0.873

LR 0.938

Eigenvalue 3.389

% of Variance 84.716

Cumulative % 84.716

KMO 0.769

Legend: BH - body height; LL - leg length; LUL - upper leg length; LA - length arm
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deviation from the normal distribution in one test. The lower leg 
length (LLL) variable will be removed from further tests as it does 
not meet the conditions of a normal distribution. After the statisti-
cal analysis and normality tests were applied, an exploratory analy-
sis of the main components was performed below in order to isolate 
the number of specific factors that describe the space.

The result of the KMO (Kaiser-Meyer-Olkin) measure of sam-

ple adequacy indicates that the stated value of 0.769 is satisfactory. 
These parameters show the justification of applying the method of 
principal components to the selected set of variables. In Table 2, 
it is noted that one component extracted is a significant variable 
which explains 84.71% of the total variance. Looking at Table 2, 
it can be concluded that it is body height (BH) with an isolated 
factor of 0.954.

The result of the KMO (Kaiser-Meyer-Olkin) measure of sample 
adequacy indicates that the stated value of 0.770 is satisfactory. These 
parameters show the justification of applying the method of princi-
pal components to the selected set of variables. In Table 3, it can be 
seen that one component extracted is a significant variable which 
implies 94.64% of the total variance. Analyzing the Table 3, we note 

that it is squats until failure (SQUF) with an isolated factor of 0.984.
Using factor analysis, latent dimensions were extracted and 

factorially calculated scores using regression methods. After these 
procedures, linear regression was applied to establish a potential 
statistically significant influence of longitudinal dimensionality 
(LD) on repetitive strength (RS) of skiers.

Table 3. Factor analysis of the repetitive strength studied population

Variable
Factor

1

CUF 0.981

PUF 0.980

SUF 0.946

SQUF 0.984

Eigenvalue 3.786

% of Variance 94.642

Cumulative % 94.642

KMO 0.770

Legend: CUF - chin ups until failure; PUF – push-ups until failure; SUF - sit ups 
until failure; SQUF -  squats until failure

Table 4. Linear regression analyses

Variables Repetitive strength

B SE β t p
95% CI

LL UL

Longitudinal dimensionality 0.961 0.063 0.961 15.135 <0.0001 0.828 1.094

The results in Table 4 indicate a high correlation between the 
variables of repetitive strength and longitudinal dimensionality 
(R=0.961), while this observed high correlation is statistically 
significant (p<0.0001). Regression analysis was used to examine 
whether there is a statistically significant effect of longitudinal di-
mensionality on skiers’ repetitive strength. The regression analysis 
indicates that longitudinal dimensionality explains 92.3% of the 
variance of skiers’ repetitive strength. Based on this, it can be con-
cluded that longitudinal dimensionality significantly affects the 
repetitive strength of skiers.

Discussion
The results in this research showed that the space of longitu-

dinal dimensionality is dominantly defined by body height (BH), 
while the space of repetitive strength is defined by the squat until 
failure test (SQUF). Using linear regression, it is confirmed that 
there is a statistically significant influence of longitudinal dimen-
sionality on the repetitive strength of skiers.

Morphological characteristics describe the structure of the 
body, that is, the somatotype characteristics of athletes (Mila-
nović, 1980). Today we know that the overall constitution and 
structure of the body is a predisposition that, along with other 
external factors, will be an important component for success 
in sports, including skiing. However, the review papers of Jarić 

(2002) and (2003) show that the influence of morphological char-
acteristics on the results of motor ability tests is often neglected, 
that is, that the normalization of measurement results is inade-
quate or even non-existent. Given that the aim of this research 
was to explore the latent structure of the longitudinal dimension-
ality and repetitive strength, as well as to determine the influence 
of longitudinal dimensionality on the repetitive strength of skiers, 
one factor was isolated in the space of longitudinal dimensional-
ity, named body height (BH), and the space of repetitive strength 
of skiers was dominantly defined by one factor that describes that 
dimension named squats until failure (SQUF). The squat test is 
a valid and reliable test for the assessment of lower extremity 
performance considering its correlation with the isokinetic test, 
as well as its excellent relative and acceptable absolute reliability 
(Beato et al., 2021). Zoppirolli et al. (2020) in the conducted re-
search reported that the success in skiing is more influenced by 
the strength of the lower extremities as opposed to the upper ex-
tremities. Especially with the constant change of direction during 
the movement. Using linear regression, a statistically significant 
influence of longitudinal dimensionality on the repetitive strength 
of skiers was established. The results obtained in this research are 
in accordance with previous research when it comes to the in-
fluence of body height (BH) on the manifestation of repetitive 
strength of the muscles of the lower extremities, i.e. test squats 
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until failure (SQUF) (Vuković & Srdić, 2015). Also, in the research 
conducted by Mujanović & Krsmanović (2008) on a large number 
of respondents, they came to the conclusion that morphological 
characteristics significantly affect success in skiing, and that the 
most dominant morphological characteristic is body height (BH). 
Branković et al. (2012) obtained a statistically significant influ-
ence of morphological characteristics on repetitive strength in 
elementary school students. Joksimović et al. (2011) conducted 
research with the aim of determining the degree of influence of 
morphological characteristics and motor skills on the efficiency 
of performing technical elements. They obtained a statistically 
significant influence of morphological characteristics and motor 
skills on the success of performing technical elements in skiing 
(Joksimović et al., 2011), again in line with our findings.

Conclusion
Morphological characteristics and motor skills are recognized 

as very important factors in the final success in skiing and in other 
sports, both in theory and in practice. The results showed that the 
space of longitudinal dimensionality is dominantly defined by the 
measure body height (BH), while the space of repetitive strength 
is defined by the variable squats until failure (SQUF). In addition, 
we observed a statistically significant influence of longitudinal 
dimensionality on the repetitive strength of skiers. Since the lim-
itation of this research is the small number of participants which 
are males, it is very important to focus future research on a larger 
sample and inclusion of female participants as well.
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Abstract

Physical education (PE) curriculum is consisted of specific motor content that requires practice and movement. 
The main goal of the PE curriculum is development of motor abilities. The objective is to compare the 
effectiveness of both – face-to-face and online PE classes, in achieving the main goal of the PE curriculum. Data 
were extracted from the archive of records of the academic transcripts for 118 participants – school adolescents 
aged 14-15 years: 1) N=56 students (32M & 24F) from the academic year 2018/2019 (face-to-face classes); and 
2) N=62 students (34M & 28F) from the academic year 2020/2021 (online classes). Motor abilities (abdominal 
muscle strength, lower back muscle strength, upper limbs muscle strength, lower limbs muscle strength, 
explosive leg power and flexibility of lower back and hamstring muscles) were assessed at the beginning and 
at the end of the second school term. Percentage change between the beginning and the end of the second 
school term in terms of these particular motor abilities was calculated as proposed by Weir & Vincent (2021). 
Subsequently, Student’s t-test was applied to compare the changes induced by face-to-face and online PE 
classes. Cohen’s D was also calculated to assess the magnitude of the difference between the changes induced 
by face-to-face and online PE classes. All statistical analyses were performed with SPSS 23 statistical package. 
Higher improvement in abdominal muscle strength, lower back muscle strength and explosive leg power was 
induced by face-to-face classes. These findings indicate that face-to-face classes appear to be more effective 
than the online PE classes.

Keywords: evaluation, physical education, curriculum, adolescents, face-to-face classes, online classes

Introduction
Physical education (PE) curriculum is clearly distinct from 

general knowledge-based subjects since it is mainly based on 
motor contents which require practice and movement (Ekberg, 
2020). PE provides the opportunity for regular and structured 
physical activity participation (Fairclough & Stratton, 2005). 
Moreover, for some sedentary children and adolescents, PE class-
es represent the most important context in which they experi-

ence physical exercise and motor challenges (Ramer et al., 2021). 
Therefore, PE classes are mandatory at both - primary and sec-
ondary levels (Ekberg, 2020). However, PE classes require special 
preparation, communication and delivery in order to achieve the 
required goals (Jeong & So, 2020). 

The main goal of the PE curriculum is to develop motor abil-
ities (Fairclough & Stratton, 2005). Motor abilities are specific 
abilities that allow performing motor skills, affect performance 
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and are also very important for the activities of the daily living 
(Fairclough & Stratton, 2005). For instance, strength, explosive 
leg power and flexibility are among the most essential abilities 
which contribute to the development of locomotor skills and fa-
cilitate the activities from everyday life (Liu et al., 2023). During 
PE classes students take part in sport and physical activities, 
they gain sufficient knowledge, as well as they get physically lit-
erate and motivated to stay physically active outside school and 
throughout life (Fairclough & Stratton, 2005). In addition, deliv-
ered contents during PE classes should provide a diverse range 
of physical exercise so that students will have the opportunity to 
improve their motor abilities, skills and performance (Silva et al., 
2018). To achieve this, PE teachers are sometimes required to 
adapt PE classes and modify teaching methods according to: class 
size, available space, organizational strategies and content (Landi 
et al., 2016).

During academic 2020/2021, PE classes almost all over 
the world were held online (Ferri et al., 2020). Along with the 
coronavirus disease (COVID-19) outbreak and World Health 
Organization (WHO) declaring a pandemic on 11th of March 
2019, many changes in educational environments were initiat-
ed as they began teaching online classes (Dhawan, 2020; Ferri 
et al., 2020). Teachers used digital devices and online platforms 
in order to deliver educational contents to students (Roe et al., 
2021). Digital communication infrastructure was an obvious 
prerequisite for integrating online education while students 
were distanced from their classrooms (Ferri et al., 2020). How-
ever, many schools faced difficulties to provide one-to-one (1:1) 
access - meaning one digital device per student (Blikstad-Balas 
& Davies, 2017; Gil-Flores et al., 2017; Blikstad-Balas & Klette, 
2020). Thus,  inadequate digital infrastructure was a key barrier 
for successful implementation of online education (Bingimlas, 
2009; Gil-Flores et al., 2017).

Recent study that evaluated the advantages and disadvantages 
of online and face-to-face PE, reported difficulties in the deliv-
ery of the content, as well as reduced movement capability during 
online classes as compared to face-to-face classes (Nyberg et al., 
2022).

Based on previous findings and taking in consideration the 
specificity of PE content, our objective is to compare the effective-
ness of face-to-face and online PE classes in achieving the main 
goal of the PE curriculum, i.e., development of motor abilities 
in school adolescents. More precisely, we will examine muscle 
strength (abdominal, lower back, upper limbs and lower limbs), 
explosive leg power and flexibility (lower back and hamstring 
muscles).

Methods
In order to realize the particular objective, an approval to ac-

cess the archive of records of the academic transcripts of students 
at 9th grade was obtained from the principal of the Elementary 
School Dimkata Angelov Gaberot - Vatasha, Kavadarci (Macedo-
nia). Participation consents from the parents of each student that 
participated in the study were obtained as well. The study was re-
alized in accordance with the Helisnki Declaration.

Participants
Data were extracted for 118 participants – school adolescents 

from the Elementary School Dimkata Angelov Gaberot - Vata-
sha, aged 14-15 years (14.67±0.72). N=56 students (32M & 24F) 
from the academic year 2018/2019 who attended face-to-face 
classes, and N=62 students (34M & 28F) from the academic year 
2020/2021 who attended online classes. All measurements and 
evaluations were performed by the PE teacher as regular evalua-
tions required by the PE curriculum, and with respect to all pre-

vention and protection protocols due to COVID-19. They were 
performed twice – at the beginning and at the end of the second 
school term of the corresponding academic year.

Instruments
Anthropometric characteristics (height, body mass and BMI) 

were measured according to WHO manual (WHO, 2007). Partic-
ipants were barefoot and wearing light clothes during the mea-
surement procedure. Height was measured using a wall mounted 
stadiometer (SECA SE206). Body mass was measured with a cali-
brated digital scale (TANITA TBF 300). BMI was calculated from 
height and body mass as follows:    .

Muscle strength (abdominal, lower back, upper limbs and 
lower limbs), explosive leg power and flexibility (lower back and 
hamstring muscles) were assessed by applying the modified EU-
ROFIT testing battery (EUROFIT, 1993) proposed by Jovanovski 
(1998): (1) Abdominal muscle strength test (AMST): abdominal 
crunches in 1 min; (2) Lower back muscle strength test (LBMST): 
back extensions in 1 min; (3) Upper limbs muscle strength test 
(ULMST): push-ups in 1 min; (4) Lower limbs muscle strength 
test (LLMST): squats in 1 min; (5) Standing long jump (SLJ): 
standing long jump (cm); (6) Flexibility test (FT): flexibility of 
lower back and hamstring muscles (cm).

Online PE classes
During the academic year 2020/2021 PE classes were held on-

line. PE teachers were delivering content through video demon-
stration on the online platform ’’Microsoft Office Teams’’. Teach-
ers were using free videos that were available online in order to 
visualize the specific content. After demonstrating and verbally 
explaining the content to the students, the class continued with an 
interactive discussion and implementation of the current content 
in ’’home exercising’’ conditions. 

Face-to-face PE classes
During the academic year 2018/2019 PE classes were held 

face-to-face. PE teachers were delivering content in-person, and 
students were attending PE classes at the sports establishments 
of the school. At the beginning of each class, students were doing 
the general and the specific warm-up consisted of activities that 
aimed to prepare the cardiovascular system for the up-coming ef-
fort during the class, as well as exercises that increased the range 
of motion of the particular parts of the body that are going to be 
implied during the main curricular activity of the current class.

Data analysis
Kolmogorov-Smirnov test was applied to test the normality 

of the distribution. Appropriate statistical methods were used to 
calculate descriptive statistical parameters. Percentage change be-
tween the beginning and the end of the second school term in 
terms of motor abilities was calculated as proposed by Weir & 
Vincent (2021). Subsequently, Student’s t-test was applied to com-
pare the changes induced by face-to-face and online PE classes. 
Cohen’s D was also calculated to assess the magnitude of the dif-
ference between the changes induced by face-to-face and online 
PE classes. All statistical analyses were performed with SPSS 23 
statistical package (SPSS Inc, Chicago, IL, United States). Signifi-
cance level was set to p<0.05.

Results
According to Table 1, 2, 3 and 4, data of students attending 

face-to-face and online classes are normally distributed, with a 
normal asymmetry considered when values for Skewness are in 
range between -1.00 to 1.00, and Kurtosis values that are in range 
between -3.00 to 3.00 as proposed by Kallner (2013). 
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Table 1. Descriptive statistical parameters of school-children at the beginning of the school term – face-to-face PE classes

  N Min Max X SD Skewness Kurtosis K-S

Body mass (kg) 56 43.00 88.00 56.97 13.21 0.72 -0.16 p > 0.20

Height (cm) 56 160.00 185.00 169.70 6.87 0.84 1.28 p > 0.20

BMI 56 15.67 26.73 20.28 4.49 0.79 -0.46 p > 0.20

AMST (rep) 56 20.00 42.00 30.63 6.89 0.32 -1.18 p > 0.20

LBMST (rep) 56 10.00 35.00 22.75 6.81 -0.03 -0.55 p > 0.20

ULMST (rep) 56 3.00 17.00 10.44 3.83 -0.04 -0.55 p > 0.20

LLMS (rep) 56 25.00 40.00 35.13 4.10 -0.99 1.19 p > 0.20

SLJ (cm) 56 105.00 240.00 168.44 36.41 0.28 0.28 p > 0.20

FT (cm)* 56 29.00 64.00 42.25 11.19 0.75 -0.60 p > 0 .20

*Variable with an opposite metric orientation

Table 2. Descriptive statistical parameters of school-children at the end of the school term – face-to-face PE classes

  N Min Max X SD Skewness Kurtosis K-S

Body mass (kg) 56 43.00 86.00 56.48 14.26 0.81 -0.15 p > 0.20

Height (cm) 56 160.00 185.00 169.70 6.87 0.84 1.28 p > 0.20

BMI 56 15.67 25.90 20.14 4.43 0.76 -0.44 p > 0.20

AMST (rep) 56 20.00 42.00 30.63 6.89 0.32 -1.18 p > 0.20

LBMST (rep) 56 10.00 35.00 22.75 6.81 -0.03 -0.55 p > 0.20

ULMST (rep) 56 3.00 17.00 10.44 3.83 -0.04 -0.55 p > 0.20

LLMS (rep) 56 25.00 40.00 35.13 4.10 -0.99 1.19 p > 0.20

SLJ (cm) 56 105.00 240.00 168.44 36.41 0.28 0.28 p > 0.20

FT (cm)* 56 29.00 64.00 42.25 11.19 0.75 -0.60 p > 0.20

 *Variable with an opposite metric orientation

Table 3. Descriptive statistical parameters of school-children at the beginning of the school term - online PE classes

N Min Max X SD Skewness Kurtosis K-S

Body mass (kg) 62 41.00 90.00 57.69 14.26 0.81 -0.15 p > .20

Height (cm) 62 158.00 185.00 167.56 7.03 0.95 1.34 p > .20

BMI* 62 14.70 28.80 20.45 4.43 0.81 -0.44 p > .20

AMST (rep) 62 20.00 42.00 31.00 6.58 0.32 -1.07 p > .20

LBMST (rep) 62 15.00 30.00 21.13 5.18 0.49 -0.82 p > .20

ULMST (rep) 62 3.00 17.00 10.56 4.11 -0.17 -0.92 p > .20

LLMS (rep) 62 25.00 40.00 33.75 4.84 -0.62 -0.56 p > .20

SLJ (cm) 62 105.00 240.00 171.88 37.50 0.11 0.01 p > .20

FT (cm)* 62 26.00 60.00 42.81 11.31 0.07 -1.29 p > .20

*Variable with an opposite metric orientation

Table 4. Descriptive statistical parameters of school-children at the end of the school term - online PE classes

  N Min Max X SD Skewness Kurtosis K-S

Body mass (kg) 62 44.00 90.00 57.78 13.77 0.73 -0.35 p > 0.20

Height (cm) 62 158.00 185.00 167.56 7.03 0.95 1.34 p > 0.20

BMI 62 14.77 28.93 20.47 4.31 0.79 -0.41 p > 0.20

AMST (rep) 62 20.00 42.00 29.63 6.35 0.27 -0.16 p > 0.20

LBMST (rep) 62 15.00 30.00 21.69 4.01 0.10 -0.02 p > 0.20

ULMST (rep) 62 3.00 20.00 11.06 4.65 0.38 -0.52 p > 0.20

LLMS (rep) 62 25.00 42.00 35.06 5.16 -0.34 -0.96 p > 0.20

SLJ (cm) 62 115.00 225.00 168.13 34.39 0.32 -0.66 p > 0.20

FT (cm)* 62 24.00 60.00 42.88 11.06 -0.09 -1.12 p > 0.20

 *Variable with an opposite metric orientation
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Figure 1 presents a comparison of percentage change in 
terms of motor abilities between students that attended face-to-
face and online classes. According to Figure 1, higher change in 
terms of: (1) abdominal muscle strength; (2) lower back mus-

cle strength; (3) upper limbs muscle strength; (4) lower limbs 
muscle strength; (5) explosive leg power; and (6) flexibility of 
lower back and hamstring muscles was induced by the face-to-
face classes.

FIGURE 1. Comparison of the percentage change (%) in terms of motor abilities between 
students that attened face-to-face and online classes

Based on Table 5, there is large magnitude of the difference in 
percentage change for: (1) abdominal muscle strength; (2) lower 
back muscle strength; and (3) explosive leg power, and medium 
magnitude of the difference in percentage change for: (4) upper 

limbs muscle strength; (5) lower limbs muscle strength; and (6) 
flexibility of lower back and hamstring muscles. However, it was 
statistically significant only for: (1) abdominal muscle strength; 
(2) lower back muscle strength; and (3) explosive leg power.

Table 5. T-test. significance level and effect size of the percentage change (%) in terms of motor abilities between 
students that attened face-to-face and online classes

   
 

percentage change (%)   

online face-to-face t-test       p-level         Cohen’s D

AMST -3.99 5.59 -2.35     0.03                 0.83

LBMST 4.92 17.15 -2.53     0.02                 0.89

ULMST 6.28 15.02 -1.21     0.23                 0.43

LLMST 4.24 8.95 -1.40     0.17                 0.49

SLJ -1.68 2.22 -2.67    0.01                 0.94

FT* 0.36 -2.05 1.55    0.14                 0.55

 *Variable with an opposite metric orientation

Discussion
The outcome of this study showed that higher improvement in 

terms of abdominal muscle strength, lower back muscle strength 
and explosive leg power was induced by face-to-face classes. These 
findings indicate that face-to-face classes are more effective than 
the online classes in achieving the main goal of the PE curriculum.

To the best of authors’ knowledge, there are no previous stud-
ies that compared the effectiveness of face-to-face and online 
PE classes in achieving the main goal of the PE curriculum, i.e., 
development of motor abilities in school adolescents. However, 
recent study investigated the advantages and disadvantages of on-
line and face-to-face PE (Nyberg et al., 2022). Authors found that 
there were certain difficulties for the PE teachers to deliver the 

content, as well as they observed reduced movement capability 
during online classes as compared to face-to-face classes (Nyberg 
et al., 2022). Another study evaluated the effectiveness of online 
PE classes during the COVID-19 pandemic in university students 
(Yu et al., 2021). In line with the findings of the presents study, 
authors reported that the implemented online learning interven-
tions were not feasible neither effective (Yu et al., 2021). More-
over, during the implementation phase, students reported that 
they were uncertain about the accuracy of the exercises they do 
(Yu et al., 2021). PE teachers also reported unenthusiastic involve-
ment of their students (Yu et al., 2021).

It is obvious that PE thematic content requires correct instruc-
tion and practical application (Mercier et al., 2021). However, 
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these aspects were challenging during the online PE classes (Jeong 
& So, 2020). Most of the teachers have never used video instruc-
tions to deliver class before the pandemic (Mercier et al., 2021). 
The sudden shift to online classes left teachers unprepared and 
struggling with unfamiliar teaching methods (Jeong & So, 2020). 
It seems that inadequate online teaching strategies and low teach-
ers’ and students’ preparation for this type of education, resulted 
in difficult transition (Do, 2020). Moreover, previous study report-
ed that 20% of the PE teachers were less effective during online 
teaching than face-to-face teaching (Mercier et al., 2021). Even 
though teachers were seeking and introducing online resources 
that have the capability to be tailored to the contextual needs of the 
PE curriculum (such as online training programs to improve spe-
cific motor abilities: strength, explosive power of legs, flexibility, 
etc.), these resources were not sufficient to satisfy students’ needs 
(D’Agostino et al., 2021). In this line, the findings of our study al-
so indicate that online classes were not as effective as face-to-face 
classes in achieving the main goal of the PE curriculum. 

Students engaged in online PE classes at the present study were 
also complaining that are not able to follow and effectively take 
part in activities and tasks assigned during the class because of 
the limited space and limited access to supplies and equipment in 
their homes. Limited access to sports equipment and facilities may 
affect the effectiveness of the delivered class (Jeong & So, 2020). 
Accordingly, previous study has reported that students’ access to 
online learning as well as conditions at their home were also chal-
lenging during the COVID-19 pandemic (Pavlovic et al., 2021). 

Taking everything in consideration, students were probably 
able to gather only the basic theoretical knowledge for the con-
cepts that are part of the thematic plan of the PE curriculum 
during the online PE classes. However, there were common lim-
itations for students that did not allow them to follow the practical 
part of the class appropriately. Also, we believe that it has been 
difficult for the PE teachers to deliver the correct instructions for 
the exercises, and to accurately monitor students while perform-
ing the exercises in front of the computer camera. As a result, 
changes in terms of motor abilities during the online classes were 
not induced to the same extend as changes during the face-to-face 
classes. We assume that higher frequency, intensity, and volume 
than the ones applied during ’’home exercising’’ conditions might 
be necessary to induce higher changes in terms of motor abilities.

Conclusion
A better improvement in terms of abdominal muscle strength, 

lower back muscle strength and explosive leg power was induced 
by the face-to-face classes. These findings indicate that face-to-
face classes are more effective than online classes, probably due to 
the specificity of the PE content that requires correct instruction, 
practice and movement.

Limitations
Potential limitation of this study may be the lack of PA ques-

tionnaire or accelerometer records that would register children’s 
extra scholar physical activity. Further studies should take this 
in consideration because extra scholar activities may potentially 
contribute to the development of motor abilities as well.
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Abstract

One of India's spiritual systems, yoga, emphasizes the value of working with the human body to develop good 
thoughts and behaviours. Additionally, yoga assists in balancing our physical and mental conditions. However, 
lack of understanding about the impact of yoga in sports seems to have led to a decline in yoga practise 
specifically  among sportsmen and sportswomen. Thus, this narrative review is designed for sportsmen and 
sportswomen, physical education students, teachers, yoga students, health professionals, and those who are 
inclined to study yoga. This review identifies a leaner relationship between the systems of yoga and sports, 
and provides information on the value of yoga in physical education and sports. All the data in this article were 
collected using search terms including “yoga”, “physical education”, “asana” and “sports”. Various beneficial yoga 
factors influence sport performance, and these important factors are outlined with appropriate evidence. All the 
findings included in this review paper highlight the importance of yoga in physical education and sports, and 
warrant the need of special awareness of the system of yoga in health, physical and sports education.

Keywords: Yoga, Asana, Physical education, Sports, Athletic Injuries

Introduction
In the modern push-button age, the involvement of physi-

cal activity becomes less to execute the daily routine work which 
leads to less physical fitness and various diseases. This necessitates 
the human being to perform exercise daily to avoid health-related 
problems. Exercise is the easiest and the best system to maintain 
good health (Chatterjee & Mondal, 2014). All parts of the body 
will grow and become healthy if it is utilised sparingly and gets 
exercise. Growth will be slowed, it becomes more susceptible to 
illness, and it ages more quickly if it is neglected and kept idle.

Physical education aims to improve human performance and 
enhances human development through the medium of physi-
cal activities. The goals of physical education include the devel-
opment of motor skills, maintaining overall fitness, advancing 
knowledge, and the encouragement of a good attitude towards 
physical activity. Thus, physical education is an integral part of a 
healthy life (Bailey, 2006).

A person whose participation is motivated by a combination 
of intrinsic and extrinsic factors defines sports as a formalised 

competitive activity that involves vigorous physical effort or the 
use of relatively complex skills. Sports are becoming increas-
ingly popular, and this trend is likely to continue in the future. 
Physical and sports disciplines are now considered international 
disciplines because they foster international understanding and 
universal brotherhood. As a result, each nation's moral and social 
responsibility is to promote physical education and sports (Mosler 
et al., 2022).

Yoga is an extraordinary and unique Indian technique for 
developing inner awareness. By vibration and pulsation with the 
body, mind, and intellect levels, one can master the external and 
internal forces. Yoga is a discipline, which provides perfection, 
purity, and life's fulfilment. Womb to the tomb, man is basically in 
search of happiness and there are numerous yoga methods avail-
able to meet the needs of various people in society. Holistic living 
entails practising yoga consciously to reap its full benefits (Hayes 
& Timalsina, 2017).

While most of the studies provide important insights into the 
nature of yoga and their common benefits, there is a paucity of 
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special details on the importance of yoga in physical education 
and sports. This is primarily the case since the majority of studies 
do not discuss the application of yoga as a means of mitigating 
the side effects and adverse effects of sports. Thus this study was 
aimed to compile the literature related to yoga and sports. The 
main objective of this study was to provide detailed information 
on yoga, its benefits in general and specific importance in mitigat-
ing/ preventing side effects arising from the sports.  

Systems of yoga and its importance
Yoga is divided into several systems in the scriptures, such as 

Karma yoga, Bhakthi yoga, Janana yoga, Hatha yoga, Mantra yo-
ga, Yantra yoga, Laya and Kundalini yoga, Tantra yoga, and Raja 
yoga (Hayes & Timalsina, 2017). Following Karma yoga entails 
doing your duty without regard for yourself. Karma yoga's main 
goal is to control and eventually let go of your ego (Pallathadka 
et al., 2022). Bhakti yoga is also known as the path of devotion or 
the yoga of love. The goal of Bhakti yoga practice is to achieve the 
impression of Rasa (essence), a state of pure bliss attained through 
devotional surrender to the divine. Janana yoga is the way of ac-
complishing knowledge of the true nature of reality through the 
way of meditation, self-inquiry, and contemplation (Hayes & Ti-
malsina, 2017). Hatha yoga is a type of yoga that uses physical 
techniques to try protecting and channel the vital force or energy 
(Petrič et al., 2014).  Mantra yoga is a meditation practice that fo-

cuses on chanting sacred syllables while also practicing conscious 
breathing and meditative focus to quiet the mind, cultivate spir-
itual energy, and achieve states of enlightenment (Vaidik et al., 
2020). Yantra yoga employs a seven-phase movement sequence 
that is linked to seven-phase breathing. The position in the central 
phase of each movement, in particular aids in the creation of spe-
cific breath retentions that work on a deep, subtle level (Rathore 
et al., 2017).  Laya and Kundalini yoga focus on highly influential 
achievements or experiences of dharma or the life purpose of lib-
erating oneself from the Karma, the bondage of life.  Raja yoga 
is the type of yoga that controls mind and body, with an empha-
sis on meditation and energetics (KR, 2019; Hayes & Timalsina, 
2017). All yoga systems are beneficial for yoga practitioners and 
they have different benefits (Roland et al., 2011).

Raja Yoga or Astanga Yoga 
Out of the above types of yoga, Raja yoga is the most power-

ful tool to tune the body. Raja yoga is also called Astanga yoga. 
The Sanskrit term “Ashtanga” emphasises the eight stages of Raja 
yoga (Figure 01): Yama, Niyama, Asana, Pranayama, Pratyahara 
Samadhi, Dharana, and Dhyana (KR, 2019). These limbs are given 
in ascending hierarchical order, and each limb leads to the next. 
Each limb must be mastered before practising the next limb. The 
utility of each stage differs for specific benefits for players (Y. Shar-
ma et al., 2018).

FIGURE 1. Eight Limbs of Ashtanga Yoga 

Yama
Yama is a universal moral commandment. It is the general 

discipline (social attitude), and it is the control of the body, mind, 
and speech. There are five Yama that a player should understand 
to have the best sportsmanship qualities (Ross & Thomas, 2010).

Yama:
Ahimsa - Non- violence
Satya - Truthfulness
Asetya - Non- stealing
Brahmcharya - Faithfulness
Aparigraha - Non-greed

Niyama
Niyama is self-purification by discipline or obedience to prop-

er conduct (personal discipline). Niyama is devotion, surrender to 
a higher infinite power and the rule for living. It emphasises re-
membering God and surrendering everything to him. Niyama is 
five in number and players should follow the principles of Niyama 
to maintain discipline with opponents, teammates, physical ed-
ucation teachers, coaches, officials, family members, and society 
members (Y. Sharma et al., 2018). These Yamas and Niyamas pre-
pare the individual mentally and physically for the asana postures.

Niyamas:
Saucha - Cleanliness
Santosha - Contentment
Tapas - Self-discipline
Svadhyaya - Self-study
Ishvara pranidhana - Surrendering to the divine and high power



IMPORTANCE OF YOGA IN SPORTS | S. JONITON ET AL.

J. Anthr. Sport Phys. Educ. 8 (2024) 1 31

Asana
Among the eight limbs of yoga, the third limb is Asana. It is 

closely associated with physical education and sports (Ross & Thom-
as, 2010).  It is the oldest science of self-development for physical, 
mental, and spiritual control. People of both sex and all age groups, 
irrespective of profession, can practise asana (Jose & Shailesh, 2021). 
Asana can be applied in physical education and sports for enormous 
purposes depending upon the creativity of physical education ex-
perts, coaches, and players (Cowen & Adams, 2005).

The primary purpose of applying asana in the field of phys-
ical education and sports are two folds namely: a) to develop 
a healthy body  b) to gain self-control and better psychologi-
cal stability  (Ross & Thomas, 2010). A human being is a psy-
chosomatic organism and a sound body with a sound mind 
is essential for players to achieve the goal. Asana coordinates 
the actions of the body and mind of players (Bal & Kaur, 2009; 
Chatterjee & Mondal, 2014). Different yoga asanas are illustrat-
ed in Figure 02. 

FIGURE 2. Yoga Asanas 

Pranayama
Pranayama means control of breath and it involves three main 

phases: Puraka (inhalation), Kumbhaka (retention), and Recha-
ka (exhalation). These are best practiced in the early hours of the 
morning or after sunset. Pranayama practise made use of the di-
aphragm fully by drawing the air into the lowest and largest part 
of the lungs (Sengupta, 2012). Due to the regular practice of Pran-
ayama, (a) respiratory efficiency is improved (b) The vital capacity 
of the lungs is increased (c) during Kumbhaka, there is a slowing 
down of heart rate (V. Sharma et al., 2013), (d) the training to 
tolerate mild hypoxia, e.g., during Kumbhaka can stimulate the 
myocardium to increase its vascularisation as recorded at high-
er altitudes, and (e) synchronisation of different activities of the 
organism with respiration is increasing. Hence, the systematic 
practise of Pranayama is useful for athletes in different sports and 
disciplines (Telles & Naveen, 2008). It is more useful for athletes 
who compete in aerobic activities.

Pratyahara
Pratyahara is the introversion of various sense organs by re-

straining them from worldly objects (Ross & Thomas, 2010). It 
requires compelling determination and repression of the senses. 
The word “Pratyharya” derived from a Sanskrit word. There are 
two Sanskrit words included here: word “Prati”, which means “to 
withdraw”, and other root word is “Ahara”, which means “Food”. 
Here “Food” refers to anything external stimuli that peoples con-
sume with their mind (Himashree et al., 2016). To explain further, 
“Ahara” can refer to anything people put into their bodies and 
mind physically and mentally.   This phenomenon helps the ath-
letes to control their senses and thereby improving fitness, health 

and ultimately enhance their performance (Taneja, 2014). 

Dharana
Dharana is the concentration of an object. It is the beginning 

of the last stage of meditation of Samadhi. The aim of Dharana is 
to bind a person's consciousness to one particular object, idea or 
place (KR, 2019). The diversion of attention during training and 
especially in competition leads to failure in sports. Events such as 
archery, shooting, chess, etc. require more concentration. Further, 
goalkeepers of football, hockey, handball, etc. require maximum 
concentration than field players (Y. Sharma et al., 2018).

Dhyana
Dhyana is the stage of meditation and requires complete med-

itation on the object of concentration. Meditation is the most ef-
fective mental and physical tonic. It opens the door to intuitive 
knowledge, realms of external bliss and results in a calm and 
steady mind. Regular meditation practices assist the players in 
relaxing the mind and body which supports in the development 
of better psychological stability (Mastun et al., 2020; L. Sharma, 
2015).

Samadhi
Samadhi is the pinnacle of yogic attainment. It is a true sense 

of communication and peace. Samadhi simply refers to the com-
plete stillness of the mind that allows the individual to merge with 
the universe (KR, 2019). This settling of mind is the heart of yoga, 
where the senses have been transcended by complete refinement 
of the body and mind. This is the last and most important stage of 
yoga and it is not widely applicable for athletes. 
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General importance of yoga 
The benefits of yoga can be classified as physical, physiologi-

cal, biochemical, and psychological benefits (Büssing et al., 2012). 
Various physical benefits of yoga can be achieved, especially by 
following yoga asana training and maintaining correct posture 
(Petrič et al., 2014; Y. Sharma et al., 2018). One can achieve phys-
ical fitness while improving strength and variety of flexibility 
namely, lower back flexibility, hamstring flexibility, and shoulder 
flexibility (Tracy & Hart, 2013). Thus improves overall general 
health while strengthening the weak part of the body (Ross & 
Thomas, 2010; L. Sharma, 2015).

Pranayama mainly contributes to the physiological benefits of 
yoga. During the slow deep breathing, it stretches the lung tissues 
by the action of slowly adapting receptors (Zaccaro et al., 2018). 
This increases the respiratory and cardiovascular efficiency while 
increasing the volume of the lungs and intake of oxygen (Cooper, 
2003). Thus, the blood pressure and pulse rate were automatically 
regularized. Also, this improves the vital capacity. Pranayama also 
effects to enhance Neuro- muscular coordination and immunity 
power (V. Sharma et al., 2013; Telles & Naveen, 2008).

Several biochemical benefits of yoga (significant drop in the 
values for total cholesterol, low-density lipoprotein, triglycerides, 
and blood urea) have been reported (Himashree et al., 2016). 
Yoga practices also alter the breathing capacity which increases 
the VO2 max. (the amount of oxygen that the body intakes), and 
thus the haemoglobin count in the blood increases. Yoga has also 
been indicated to lower the stress hormones in the body while in-
creasing beneficial brain chemicals such as gamma aminobutyric 
acids and endorphins. These chemicals also help in improving the 
mood and reduce the anxiety level (Y. Sharma et al., 2018). 

Psychological benefits of yoga achieved by improving mental 
concentration, attention, self-control, self-acculturalization psy-
chological stability, social skills including relationships with par-
ents and peers and decreasing some psychological issues name-
ly anxiety, aggression, depression, inattention and social stress 
through the yoga practices (Khalsa et al., 2012; Mehta & Sharma, 
2010).

Importance of yoga for sports and innate side effects 
of sports

Sports give the whole world a chance to mingle together, ex-
change values, and improve relationships. Sporting events provide 
an ideal setting for human-to-human exchange. Generally, most 
people participate in a sporting event for the enjoyment of it as 
well as to achieve fitness and tone up their bodies (Chen & Sun, 
2017). However, games have also become a procession. Compet-
itive sports are fundamentally different from recreational sports 
activities. Competitive sports necessitate long periods of strenu-
ous training. Furthermore, athletes have a keen interest in suc-
ceeding in the competition. Injury is quite common in compet-
itive sports (Finch & Staines, 2017). One main consideration is 
that most sporting activities rely on the usage of one part of the 
body, and this creates asymmetry and overuse of limbs which 
leads to high levels of physical and mental stress for the athletes 
(Bailey, 2006). Further, as sports are becoming more and more 
professional, athletes suffer from stress. Yoga is an excellent meth-
od for protecting an athlete's mind and body (Ross & Thomas, 
2010). Professional athletes should understand that yoga is an 
invaluable tool for achieving and maintaining peak physical and 
mental strength (Banerjee et al., 2007; Sahu & Yadav, 2020).

Importance of Yoga for Athletes – Running
There is a tendency for a long-distance runner to push the 

body to a high level of training without recognising the danger 
signals. The assistance of running is at the cost of the internal 

organs; the lungs and heart are irritated and the constant move-
ment disturbs the abdominal organs and causes cramping of the 
circulatory flow (Bramble & Lieberman, 2004). Further, athletes' 
endurance capacity cannot be maintained for long periods due to 
ageing. Yoga stretches to soften the hamstring muscles, which are 
tough and hard from hours of running (Cowen & Adams, 2005). 
Sitali Pranayama removes excess heat in the body, which is good 
for marathon runners (Telles et al., 2020). Furthermore, back, and 
forward bends and twisting in asanas such as Supta Virasanaand 
Urvottanasana, protect the heart, lungs, and the abdominal or-
gans. Also, these asanas help strengthen the core muscles around 
the reproductive organs (Cowen & Adams, 2005).   Bridge pos-
es, shoulder stands, and restorative poses also help stimulate the 
glands that help produce hormones and increase hormone pro-
duction by stimulating the major reproductive glands (Chatterjee 
& Mondal, 2014).

Importance of Yoga  for Athletes in disciplines that include jumping
The movements in the different jumps involve only one leg. 

The repeated use of the same side of the body results in asymme-
try. The groin muscles are opened only on one side, and the hip 
joints are also strained on one side (McClanahan, 2002). Thus, 
for a jumper, asana that opens the groin (Upavishta Konasana, 
Samakonasana, Buddha Konasana, and Supta Padangusthasana) 
are very beneficial in preventing imbalances (Solakoğlu et al., 
2021). Hanumanasana optimises muscle usage in triple and long 
jumpers. Balancing asana helps pole vaulters train both sides of 
their bodies for load bearing (Jose & Shailesh, 2021). One-sided 
balances such as Kasyapasana and Vasishtasana train the sides of 
the body and the latissimus dorsi muscles (Rathore et al., 2017).

Importance of Yoga for Athletes in disciplines that include throwing
Most throwing events use only a single arm. The imbalance 

between the overused and underused muscles causes problems 
eventually (McCLANAHAN, 2002). For example, when throw-
ing the discus, the palm of one hand is constantly folded, while 
the other is not utilized. In shot-put throw, the one-sided effect 
can last for years after the sport has ended. The common problem 
is that of the spine being rotated always to the right (except the 
lefthander). Unnecessary strain on the facet joints causes uneven 
and premature wear and tear, as well as a scholastic deformity 
(Russell et al., 2012). Twisting and Lateral bends asana are benefi-
cial for preventing spinal strain and maintaining healthy evenness 
of usage (Holtzman & Beggs, 2013).

Importance of Yoga for Archery
In archery, one eye and one shoulder are overly strained, and 

one side of the brain is used more than the other side (Sahu & 
Yadav, 2020). Over the years, the archer develops a nodule in the 
trapezius. In standing poses, use the eyes symmetrically and assist 
the archer in training both sides of the orbital muscles and eye 
focusing (Jose & Shailesh, 2021). Handstand, elbow stand, balance 
poses, and unilateral balancing poses like Vasisthasana, as well as 
dog poses done both ways with fingers on the wall and in the op-
posite direction, are useful for achieving a balance of both sides of 
the body, including the hands and overcome the visual discomfort 
(Telles et al., 2006). The contemplative type of Pranayama, and 
Nadi suddhi is highly useful for the archer who is incapable to 
concentrate (Sahu & Yadav, 2020).

Importance of Yoga for Shooting
The eyes are strained to the limit in both archery and shoot-

ing. Forward bends with the bandage on the eyes and Shanmukhi 
mudra and asanas are beneficial for relieving eye strain (Telles 
et al., 2006). When considering the shooting game, balance and 
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flexibility also require holding their gun for a long period with-
out bouncing it. Yoga practices also help enhance flexibility and 
balance (Cowen & Adams, 2005). Further, it also strengthens 
and refine connective tissues (Iftekher et al., 2017; Bühlmayer 
et al., 2017).

Importance of Yoga for Boxing
It is irrational to allow two humans to participate in a sport 

that entails hitting each other with a substantial chance of injury. 
The method of crowding the hands close to the body prevents the 
hand and torso muscles from stretching and healthy breathing is 
hindered. For the spine, back bends take preference over forward 
bends. Asana that provides a proper extension of the arms, such 
as handstand, Urdhva dhanurasana, elbow balance, and dog pose 
and working with the wall ropes to safeguard the extension of the 
spine is very effective to expanding the frontal torso (Telles et al., 
2006). Uttanasana, seated forward bends, dog pose, and head-
stand, and shoulder stand along with Viparita and asanas are ex-
tremely beneficial for calming the mind, brain and senses agitated 
by the constant pounding (Banerjee et al., 2007).

Importance of Yoga for Wrestling
Wrestling is an ancient sport, which is relatively not so fierce 

for the body and mind. There are many styles that wrestlers 
maintain, but one thing they all have in common is that the body 
must be fattened and kept heavy (Yamauchi et al., 2004). Sumo 
wrestling is the mildest variation, to push the opponent out of 
the ring. Sumo wrestlers, who are grossly overweight, have hy-
pertension, diabetes (Mouzan et al., 2010), and premature de-
generative disorders of the spine, hip, ankle, and knee joints. 
Once the wrestler retires, the inactivity joint with the overweight 
destroys the body easily. Wrestlers often change their diet for 
weight loss to qualify for a particular category and this is dam-
aging to the body’s metabolism. Standing asana protects the hip 
and knees joints. Asana, which opens the groin, ensures proper 
alignment and a proper blood supply (Shaw & Kaytaz, 2021; Le-
hecka et al., 2021).

Importance of Yoga for Weightlifting
Weightlifting exposes the entire body to powerful forces. The 

extra weight placed on the body puts a constant strain on the 
lungs, heart, and abdominal organs. The cervical spine is strained 
due to excessive loading, and chronic low back pain is usual (Al-
abbad & Muaidi, 2016). Twisting poses are extremely beneficial 
for softening the weightlifter's hardened muscles (Cowen & Ad-
ams, 2005). Passive backbends relieve back strain by resting the 
posterior muscles of the spine (Keogh & Winwood, 2016).  For-
ward bends increase blood flow to the posterior spinal muscles, 
which are always constrained when weightlifting (Ernst, 2016). 
The pelvic organs, which are pressurised in the squat position, get 
relief from Upavistha and Baddha konasana (Hemmerich et al., 
2019). Ujjayi pranayama assists to release tension in the senses, 
mind, heart, and lungs (Sahu & Yadav, 2020). The weightlifter is 
forced to perform Kumbhaka as the elevator is done. This con-
stricts the diaphragm and slows the unrestricted circulation. This 
strain is relieved by Pranayama with a long exhalation (Holtzman 
& Beggs, 2013; Lynn & Basso, 2023).

Importance of Yoga for Gymnastics
Gymnastics is one of the most graceful and stylish sports that 

many people enjoy. The Gymnastic performance is frequently 
interrupted by extension movements. This causes ligaments and 
muscles to be looser than usual (Kerr et al., 2015). Lower lumbar 
muscle sprains and spine injuries are common (Kruse & Lemmen, 
2009). As gymnastics is highly sophisticated, long hours of prac-

tice are needed. In yoga, every cell is kept in alignment and then 
balanced (Jose & Shailesh, 2021). Backbends provide endurance 
for both the body and the mind during times of emotional de-
pression (Bal & Kaur, 2009). Yoga shows the correct geometry of 
poses to prevent injuries (V. Sharma et al., 2013). Pranayama is 
supported to relieve stress on the mind and senses.

Importance of Yoga for Swimming
In swimming, both the upper and lower extremities are used 

symmetrically. This precludes the harmful impact of field sports. 
A person with lower back pain can swim easily, as the buoyancy 
prevents the load on the back (Smith et al., 2006). Body weight 
maintenance leads to nutritional deficits (Hoogenboom et al., 
2009). As the swimmer moves from land to water, the glandular 
system may experience temperature fluctuations. Because swim-
mers spend more time in water, the muscles become accustomed 
to various types of stimulus in terms of G force, and the body's 
capacity to withstand physiological stress and strain on land may 
change (Kline et al., 2007). To prevent this, it is important to prac-
tise some types of exercise on land every day. This exercise should 
be a non-stressful exercise to support with recuperation. Asana 
likes handstands, dog pose, back bends, elbow balance and teach-
ing the proper arms stretch nullifying strain (Jose & Shailesh, 
2021). Inversions relieve weariness in the eyes, sinuses, ears, and 
legs. Backbends assist the body sweat to dissipate internal heat 
(Keogh & Winwood, 2016). The groins, which are repetitively 
constricted, are promoted by Upavishta and Baddha konasana 
(Bal & Kaur, 2009). Pranayama assists in maintaining well coor-
dination between inhalation and exhalation, which is very neces-
sary as the upper respiratory organs dip in and out of water (Chat-
terjee & Mondal, 2014). It also aids in the efficient evacuation of 
nasal secretions, and lower and upper respiratory tracts. Kumbha-
ka improves fit endurance for water sports (Ross & Thomas, 2010; 
Telles & Naveen, 2008).

Importance of Yoga for Rowing
The rower is constantly bent forward. The spine, groin, and 

hands are among the body parts that suffer. Because of repeated 
flexion stresses, the spine can degenerate prematurely over time 
and dorsal spine is excessively bowed (Thornton et al., 2016). Be-
cause of constant pressure, the points of the buttock bones become 
sensitive to discomfort. The muscles of the spine can suffer pre-
mature degeneration and the arms face the stress of asymmetrical 
usage (Hosea & Hannafin, 2012). The knees need to be stretched 
out.   The posture puts strain on the circulatory and respiratory 
systems (Kohli et al., 2019). Use of elbow balance, handstand, and 
backbends teach better arms extension and maintain blood flow 
and suppleness (Tran et al., 2001). Standing poses provide relief 
to the oarsman's spinal muscles and lower limbs (Jose & Shailesh, 
2021). Baddha and Upavishta konasana initiate the constricted 
groin area and enhance blood circulation, and inversions cool 
the brain, which is constantly in the flexed position (Bhavanani, 
2013). Pranayama increases endurance while decreasing strain on 
the sense organs. Rowers should not overlook the advantages of 
yoga (Das & Yoga, 2022).

Importance of Yoga for Football 
Tears  in  the  semi-lunar  cartilage  are  more  com-

mon in this game than in any other. With the added strain of weight 
bearing, the knee rotates outward yogic exercises are ideally suit-
ed. All standing poses of yoga are important, and it strengthens 
realign and massages the cartilages and improves weight bearing 
(Liu et al., 2021). The player will benefit if Padmasana and Virasa-
na, which massage the joints, are trained daily before and after the 
game (Acharya et al., 2010; Raub, 2002).
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Importance of Yoga for Hockey 
In hockey, the knees, shoulders, and spine are the most 

strained. During tackling, a hockey player must always bend to 
one side. The spine is usually bent to one side, with one arm ex-
tended and contracted with the other arm. The dominant shoul-
der was strained (Barboza et al., 2018). The forearm muscle and 
inner biceps are taxed. Asymmetry is also used with the legs and 
with greater emphasis on the back knee (Cowen & Adams, 2005). 
Long-term issues include low back pain, knee wear and tear, and 
cervical muscle strain (Barboza et al., 2018). The mind and senses 
are required to follow the ball and become exhausted. Dog pose 
is best to correct the imbalance in the spinal muscles (Govinda-
raj et al., 2016). Virasana and Padmasana are good for resting 
overworked knees (Kohli et al., 2019). Backbends like Viparita 
dandasana and Urdhva dhanurasana are supported by providing 
symmetry in the posture and mobility of the hands and shoulders 
(Tran et al., 2001). Supine pranayama and forward bends with the 
band will relax the mind and eyes (Bühlmayer et al., 2017).

Importance of Yoga for Cricket
Cricket is one of the world's most popular games and it is be-

coming very rough today. Players must use headgear and other 
protective equipment to shield themselves to avoid injury. In the 
major game, the problems and requirements of yoga differ de-
pending upon the playing position (Gamage et al., 2017).

The Batsman
The right-handed batters must constantly incline and bend 

forward the spine and eyes to the left. The left hip and shoulder 
always project in the same direction. The right shoulder is always 
lower than the left, and the clavicle area is hollowed out on the 
left. The inner knee, like the inner ankle, is more prone to weight 
bearing. Forward bends keep the body cool after being exposed to 
the sun for long periods (De Zavala et al., 2017). Backbends pro-
vide the batsman with the energy he must play for several hours 
without tiring (Mohanty et al., 2019).

The Bowler
Forward bends help to keep the body cool after long periods 

of sun exposure (De Zavala et al., 2017). Also, Backbends give 
the bowler with the energy, player should play for several hours 
without getting tired. The trapezius muscle of the non-dominant 
shoulder is always contracted, resulting in the formation of a 
nodule eventually. Standing Marichyasana and Bharadwaj asa-
na are rotational movements that provide neck relief (Li et al., 
2019). Neck and shoulder relief can be obtained by extending 
the neck on the rope, holding the bar behind the back, and per-
forming back bends with the rope. Backbends provide the nec-
essary endurance to the pace bowler (Cowen & Adams, 2005). 
Ardha halasana is important for recuperation at the end of the 
day (Fishman, 2021).

The Wicket Keeper
Every day, the wicketkeeper must squat and rise several times. 

Overuse of the neck causes continual flexion and extension, this 
can cause tiredness of the spinal muscles and groin muscles, as 
well as low back and cervical aches (Mount et al., 2014). The or-
gans of perception are also overused, as the keeper must study 
the movement of the ball and remain vigilant. Rotations and 
lateral standing poses release the strain on the back (Solakoğlu 
et al., 2021). Baddha and Upavishta konasana assuage the strain 
on the groin along with Supta Baddha konasana. Ardha halasa-
na and Forward bends soothe the senses. The training of Shan-
mukhi mudra is assisted to lighten the strain on the eyes and mind 
(Holtzman & Beggs, 2013). 

The Fielder
Fielders are less prone to postural issues. Sun exposure and 

salt and fluid loss deplete energy. Supta virasana and Passive in-
versions are excellent for relieving fatigue (Muñoz‐Vergara et al., 
2022).

Importance of Yoga for Tennis
Tennis players use the serving arm excessively. The dominant 

hand's forearm is thicker, and the other arm is grossly under used. 
If the players have a practise of top spinning the ball, the wrist and 
medial elbow are overused (Marcora, 2009). The other upper arm 
and forearm muscles are preferred if the backhanded stroke is 
single-handed. Furthermore, normally tennis elbow, shoulder and 
knee pain are usually caused by tennis (Pluim et al., 2006). Asa-
na-like handstands, dog pose, including the upward dog, and bal-
ancing poses help for relieving shoulder and elbow pain (Evans, 
2013). Vitrita karani followed by Sputa virasana is useful to give 
the whole neuro-endocrine system that should rest and recover 
(Govindaraj et al., 2016). The achilles tendon and hamstrings are 
kept elastic by asana like Supta and Hasta padangusthasana (Luo 
& Xu, 2023). Virasana and Padmasana protect the knees (Kohli et 
al., 2019). Pranayama increases endurance while playing sports 
(Mohanty et al., 2019).

Importance for netball 
Netball requires strong leg muscles because it is essential to 

move quickly. Also, strength and flexibility components are essen-
tial for players. Passing and shooting skills require proper upper 
body strength, good balance, and coordination required when 
defending another player (Cowen & Adams, 2005). Netball is a 
non- contact game that involves some bumping and jostling. Play-
ers follow risk -stepping, shifting, and quick turning in the game. 
Therefore, the chances of injuries are high. Such injuries that af-
fect netball playing include ankle sprains, muscle strains, finger 
sprains, and knee sprains (Joseph et al., 2019). Tree pose is such a 
balancing act that helps get ankle strength and balance (Solakoğ-
lu et al., 2021). Uktasana also supports preventing knee sprains. 
It’s that support to strengthen the knee joint, hamstring muscle, 
quadriceps muscle, abdominal and lower body region (Zhu et al., 
2021). Ekapadasana pose can enhance balance and coordination 
and Pranayama provides endurance and it assists to play matches 
for a long duration (Tekur et al., 2012).

Conclusion
Main findings of the present study indicate that yoga may 

improve a range of health-related outcome indicators, including 
physical, physiological, biochemical, and psychological benefits. 
This review reinforces the idea that yoga has a significant impact 
on various sports performances, its side effects and any person in 
general. Further, yoga can play a huge role in developing the mind 
regulation, physical conditioning and focus that benefits sports 
performance. Yoga practices are beneficial for keeping healthy in 
all sports and in general life. 
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Guidelines for Authors
Revised October 2017

*** Please use the bookmark function to navigate within the guidelines. ***

When preparing the final version of the manuscripts, either NEW or REVISED authors should strictly follow the guide-
lines. Manuscripts departing substantially from the guidelines will be returned to the authors for revision or, rejected.

1. UNIFORM REQUIREMENTS

1.1. Overview

The Journal of Anthropology of Sport and Physical Education (JASPE) applies the Creative Commons Attribution (CC BY) 
license to articles and other works it publishes.

There is no charge for submissions and no page charge for accepted manuscripts. However, if the manuscript contains 
graphics in color, note that printing in color is charged.

JASPE adopts a double-blind approach for peer reviewing in which the reviewer’s name is always concealed from the 
submitting authors as well as the author(s)’s name from the selected reviewers.

JASPE honors six-weeks for an initial decision of manuscript submission. 

Authors should submit the manuscripts as one Microsoft Word (.doc) file.

Manuscripts must be provided either in standard UK or US English or Montenegrin language. Chosen language standards 
should be consistent throughout the manuscripts.

Format the manuscript in A4 paper size; margins are 1 inch or 2.5 cm all around. 

Type the whole manuscript double-spaced, justified alignment.

Use Times New Roman font, size eleven (11) point.

Number (Arabic numerals) the pages consecutively (centering at the bottom of each page), beginning with the title page 
as page 1 and ending with the Figure legend page.

Include line numbers (continuous) for the convenience of the reviewers.

Apart from chapter headings and sub-headings avoid any kind of formatting in the main text of the manuscripts.

1.2. Type & Length

JASPE publishes following types of papers:

Original scientific papers are the results of empirically- or theoretically-based scientific research, which employ scientific 
methods, and which report experimental or observational aspects of anthropology of sport and physical education from 
five major fields of anthropology: cultural, global, biological, linguistic and medical. Descriptive analyses or data inferences 
should include rigorous methodological structure as well as sound theory. Your manuscript should include the following 
sections: Introduction, Methods, Results, and Discussion.

ROpen Submissions RIndexed RPeer Reviewed

Original scientific papers should be:
•	 Up to 3000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of Interest, 

and References);
•	 A structured abstract of less than 250 words;
•	 Maximum number of references is 30;
•	 Maximum combined total of 6 Tables/Figures.
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Review papers should provide concise in-depth reviews of both established and new areas, based on a critical examination 
of the literature, analyzing the various approaches to a specific topic in all aspects of anthropology of sport and physical 
education from five major fields of anthropology: cultural, global, biological, linguistic and medical.

ROpen Submissions RIndexed RPeer Reviewed

Review papers should be:
•	 Up to 6000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of Interest, 

and References);
•	 A structured abstract of less than 250 words;
•	 Maximum number of references is 100.

Editorials are written or commissioned by the editors, but suggestions for possible topics and authors are welcome. It could 
be peer reviewed by two reviewers who may be external or by the Editorial Board.

£Open Submissions RIndexed RPeer Reviewed

Editorials should be:
•	 Up to 1000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of Interest, 

and References);
•	 A structured abstract of less than 250 words;
•	 Maximum number of references is 10.

Short reports of experimental work, new methods, or a preliminary report can be accepted as two page papers. Your 
manuscript should include the following sections: Introduction, Methods, Results, and Discussion.

ROpen Submissions RIndexed RPeer Reviewed

Short reports should be:
•	 Up to 1500 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of Interest, 

and References);
•	 A structured abstract of less than 250 words;
•	 Maximum number of references is 15.

Peer review - fair review provides authors who feel their paper has been unfairly rejected (at any journal) the opportunity 
to share reviewer comments, explain their concerns, and have their paper reviewed for possible publication in JASPE.

ROpen Submissions RIndexed £Peer Reviewed

Peer review - fair review should be:
•	 Up to 1500 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of Interest, 

and References);
•	 A structured abstract of less than 250 words;
•	 Maximum number of references is 15.

Invited papers and award papers include invited papers from authors with outstanding scientific credentials. Nomination 
of invited authors is at the discretion of the JASPE editorial board. JASPE also publishes award papers selected by the 
scientific committee of the publisher’s conferences.

£Open Submissions RIndexed £Peer Reviewed

Invited papers and award papers should be:
•	 Up to 3000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of Interest, 

and References);
•	 A structured abstract of less than 250 words;
•	 Maximum number of references is 30;
•	 Maximum combined total of 6 Tables/Figures.
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1.3. Submission

JASPE only accepts electronic submission to the e-mail of the Journal Office: office.jaspe.mne@gmail.com; vasileva.
jaspe@gmail.com.

Submitted material includes:
•	 A manuscript prepared according to the Guidelines for the Authors;
•	 A signed form that states the study was not previously published, nor has been submitted simultaneously for 

consideration of publication elsewhere, that states that all of the authors are in agreement with submission of the 
manuscript to JASPE, and that, for studies that use animal or human individuals, authors must include information 
regarding their institution’s ethics committee, and which identifies the official approval number;

•	 A signed form that there is no conflict of interest.

Name the files according to the family name of the first author. Authors submitting revised versions of the manuscript can 
use the identification number of their manuscript as provided by the Journal Office. See example:

	FAMILY NAME-manuscript.doc – (main manuscript file)
	FAMILY NAME-statement.PDF – (authorship statement)
	FAMILY NAME-declaration.PDF – (declaration of potential conflict of interest)
	FAMILY NAME-fig1.tiff – (Figure 1)

1.4. Peer Review Process

A manuscript submitted for publication will be submitted to the review process as long as it fits the following criteria:
•	 The study was not previously published, nor has been submitted simultaneously for consideration of publication elsewhere;
•	 All persons listed as authors approved its submission to JASPE;
•	 Any person cited as a source of personal communication has approved the quote;
•	 The opinions expressed by the authors are their exclusive responsibility;
•	 The author signs a formal statement that the submitted manuscript complies with the directions and guidelines of 

JASPE.
 
The editors-in-chief and associate editors will make a preliminary analysis regarding the appropriateness, quality, originality 
and written style/grammar of the submitted manuscript. The editors reserve the right to request additional information, 
corrections, and guideline compliance before they submit the manuscript to the ad-hoc review process.

JASPE uses ad-hoc reviewers, who volunteer to analyze the merit of the study. Typically, one or two expert reviewers are 
consulted in a double-blind process. Authors are notified by e-mail when their submission has been accepted (or rejected). 
Minor changes in the text may be made at the discretion of the editors-in-chief and/or associate editors. Changes can 
include spelling and grammar in the chosen language, written style, journal citations, and reference guidelines. The author 
is notified of changes via email. The final version is available to the author for his or her approval before it is published.

1.5. Open Access License and Publisher Copyright Policies

JASPE applies the Creative Commons Attribution (CC BY) license to articles and other works 
it publishes. If author(s) submit its paper for publication by JASPE, they agree to have the CC 
BY license applied to their work. Under this Open Access license, the author(s) agree that 
anyone can reuse their article in whole or part for any purpose, for free, even for commercial 

purposes. Anyone may copy, distribute, or reuse the content as long as the author(s) and original source are properly 
cited. This facilitates freedom in re-use and also ensures that JASPE content can be mined without barriers for the needs 
of research. On the other hand, the author(s) may use content owned by someone else in their article if they have written 
permission to do so. If the manuscript contains content such as photos, images, figures, tables, audio files, videos, et cetera, 
that the author(s) do not own, JASPE will require them to provide it with proof that the owner of that content has given 
them written permission to use it, and has approved of the CC BY license being applied to their content. Otherwise, JASPE 
will ask the author(s) to remove that content and/or replace it with other content that you own or have such permission to 
use. JASPE provides a form the author(s) can use to ask for and obtain permission from the owner.

In addition, the author(s) may freely use the content they previously published in a paper through another publisher 
and they own the rights to that content; however, that’s not necessarily the case and it depends on the license that covers 
the other paper. Some publishers allow free and unrestricted reuse of article content they own, such as under the CC BY 
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license. Other publishers use licenses that allow reuse only if the same license is applied by the person or publisher reusing 
the content. If the article was published under a CC BY license or another license that allows free and unrestricted use, 
the author(s) may use the content in the submitted manuscript provided that the author(s) give proper attribution, as 
explained above. If the content was published under a more restrictive license, the author(s) must ascertain what rights 
they have under that license. JASPE advices the author(s) not to include any content in the submitted manuscript which 
they do not have rights to use, and always give proper attribution.

The editors of JASPE consider plagiarism to be a serious breach of academic ethics. Any author who practices plagiarism 
(in part or totality) will be suspended for six years from submitting new submissions to JASPE. If such a manuscript is 
approved and published, public exposure of the article with a printed mark (“plagiarized” or “retracted”) on each page of 
the published file, as well as suspension for future publication for at least six years, or a period determined by the editorial 
board. Third party plagiarized authors or institutions will be notified, informing them about the faulty authors. Plagiarism 
will result in immediate rejection of the manuscript.

JASPE only publishes studies that have been approved by an institutional ethics committee (when a study involves humans 
or animals). Fail to provide such information prevent its publication. To ensure these requirements, it is essential that 
submission documentation is complete. If you have not completed this step yet, go to JASPE website and fill out the two 
required documents: Declaration of Potential Conflict of Interest and Authorship Statement. Whether or not your study 
uses humans or animals, these documents must be completed and signed by all authors and attached as supplementary 
files in the originally submitted manuscript.

1.6. After Acceptance

After the manuscript has been accepted, authors will receive a PDF version of the manuscripts for authorization, as it 
should look in printed version of JASPE. Authors should carefully check for omissions. Reporting errors after this point 
will not be possible and the Editorial Board will not be eligible for them.

Should there be any errors, authors should report them to the Office e-mail address jaspe@ucg.ac.me. If there are not any 
errors authors should also write a short e-mail stating that they agree with the received version.

1.7. Code of Conduct Ethics Committee of Publications

JASPE is hosting the Code of Conduct Ethics Committee of Publications of the COPE 
(the Committee on Publication Ethics), which provides a forum for publishers and 
Editors of scientific journals to discuss issues relating to the integrity of the work 

submitted to or published in their journals.
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2. MANUSCRIPT STRUCTURE

2.1. Title Page

The first page of the manuscripts should be the title page, containing: title, type of publication, running head, authors, 
affiliations, corresponding author, and manuscript information. See example:

Analysis of Dietary Intake and Body Composition of Female Athletes over a Competitive Season

Original Scientific Paper

Diet and Body Composition of Female Athletes

Svetlana Nepocatych1, Gytis Balilionis1, Eric K. O’Neal2

1Elon University, Department of Exercise Science1, Elon, NC 27215
2University of North Alabama, Department of Health, Physical Education and Recreation, Florence, AL 35632

Corresponding author:

S. Nepocatych

Elon University

Department of Exercise Science

100 Campus Dr.

2525 CB

Elon, NC 27244

United States

E-mail: snepocatych@elon.edu

Word count: 2,946

Word count: 4259

Abstract word count: 211

Number of Tables: 3

2.1.1. Title

Title should be short and informative and the recommended length is no more than 20 words. The title should be in 
Title Case, written in uppercase and lowercase letters (initial uppercase for all words except articles, conjunctions, short 
prepositions no longer than four letters etc.) so that first letters of the words in the title are capitalized. Exceptions are 
words like: “and”, “or”, “between” etc. The word following a colon (:) or a hyphen (-) in the title is always capitalized.

2.1.2. Type of publication

Authors should suggest the type of their submission.
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2.1.3. Running head

Short running title should not exceed 50 characters including spaces.

2.1.4. Authors

The form of an author’s name is first name, middle initial(s), and last name. In one line list all authors with full names 
separated by a comma (and space). Avoid any abbreviations of academic or professional titles. If authors belong to different 
institutions, following a family name of the author there should be a number in superscript designating affiliation.

2.1.5. Affiliations

Affiliation consists of the name of an institution, department, city, country/territory (in this order) to which the author(s) 
belong and to which the presented / submitted work should be attributed. List all affiliations (each in a separate line) in 
the order corresponding to the list of authors. Affiliations must be written in English, so carefully check the official English 
translation of the names of institutions and departments.

Only if there is more than one affiliation, should a number be given to each affiliation in order of appearance. This number 
should be written in superscript at the beginning of the line, separated from corresponding affiliation with a space. This 
number should also be put after corresponding name of the author, in superscript with no space in between.

If an author belongs to more than one institution, all corresponding superscript digits, separated with a comma with no 
space in between, should be present behind the family name of this author.

In case all authors belong to the same institution affiliation numbering is not needed.

Whenever possible expand your authors’ affiliations with departments, or some other, specific and lower levels of 
organization.

2.1.6. Corresponding author

Corresponding author’s name with full postal address in English and e-mail address should appear, after the affiliations. 
It is preferred that submitted address is institutional and not private. Corresponding author’s name should include only 
initials of the first and middle names separated by a full stop (and a space) and the last name. Postal address should be 
written in the following line in sentence case. Parts of the address should be separated by a comma instead of a line break. 
E-mail (if possible) should be placed in the line following the postal address. Author should clearly state whether or not 
the e-mail should be published.

2.1.7. Manuscript information

All authors are required to provide word count (excluding title page, abstract, tables/figures, figure legends, Acknow ledge-
ments, Conflict of Interest, and References), the Abstract word count, the number of Tables, and the number of Figures.

2.2. Abstract

The second page of the manuscripts should be the abstract and key words. It should be placed on second page of the 
manuscripts after the standard title written in upper and lower case letters, bold.

Since abstract is independent part of your paper, all abbreviations used in the abstract should also be explained in it. If an 
abbreviation is used, the term should always be first written in full with the abbreviation in parentheses immediately after 
it. Abstract should not have any special headings (e.g., Aim, Results…).

Authors should provide up to six key words that capture the main topics of the article. Terms from the Medical Subject 
Headings (MeSH) list of Index Medicus are recommended to be used.

Key words should be placed on the second page of the manuscript right below the abstract, written in italic. Separate each 
key word by a comma (and a space). Do not put a full stop after the last key word. See example:
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Abstract

Results of the analysis of

Key words: spatial memory, blind, transfer of learning, feedback

2.3. Main Chapters

Starting from the third page of the manuscripts, it should be the main chapters. Depending on the type of publication main 
manuscript chapters may vary. The general outline is: Introduction, Methods, Results, Discussion, Acknowledge ments 
(optional), Conflict of Interest (optional), and Title, Author’s Affiliations, Abstract and Key words must be in English (for 
both each chosen language of full paper). However, this scheme may not be suitable for reviews or publications from some 
areas and authors should then adjust their chapters accordingly but use the general outline as much as possible.

2.3.1. Headings

Main chapter headings: written in bold and in Title Case. See example:
	Methods

Sub-headings: written in italic and in normal sentence case. Do not put a full stop or any other sign at the end of the title. 
Do not create more than one level of sub-heading. See example:

	Table position of the research football team

2.3.2 Ethics

When reporting experiments on human subjects, there must be a declaration of Ethics compliance. Inclusion of a statement 
such as follow in Methods section will be understood by the Editor as authors’ affirmation of compliance: “This study 
was approved in advance by [name of committee and/or its institutional sponsor]. Each participant volun ta ri ly provided 
written informed consent before participating.” Authors that fail to submit an Ethics statement will be asked to resubmit 
the manuscripts, which may delay publication.

2.3.3 Statistics reporting

JASPE encourages authors to report precise p-values. When possible, quantify findings and present them with appropriate 
indicators of measurement error or uncertainty (such as confidence intervals). Use normal text (i.e., non-capitalized, non-
italic) for statistical term “p”.

2.3.4. ‘Acknowledgements’ and ‘Conflict of Interest’ (optional)

All contributors who do not meet the criteria for authorship should be listed in the ‘Acknowledgements’ section. If appli-
cable, in ‘Conflict of Interest’ section, authors must clearly disclose any grants, financial or material supports, or any sort 
of technical assistances from an institution, organization, group or an individual that might be perceived as leading to a 
conflict of interest.

2.4. References

References should be placed on a new page after the standard title written in upper and lower case letters, bold.

All information needed for each type of must be present as specified in guidelines. Authors are solely responsible for 
accuracy of each reference. Use authoritative source for information such as Web of Science, Medline, or PubMed to check 
the validity of citations.

2.4.1. References style

JASPE adheres to the American Psychological Association 6th Edition reference style. Check “American Psychological 
Association. (2009). Concise rules of APA style. American Psychological Association.” to ensure the manuscripts con form 
to this reference style. Authors using EndNote® to organize the references must convert the citations and biblio graphy to 
plain text before submission.
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2.4.2. Examples for Reference citations

One work by one author
	In one study (Reilly, 1997), soccer players
	In the study by Reilly (1997), soccer players
	In 1997, Reilly’s study of soccer players

Works by two authors
	Duffield and Marino (2007) studied
	In one study (Duffield & Marino, 2007), soccer players
	In 2007, Duffield and Marino’s study of soccer players

Works by three to five authors: cite all the author names the first time the reference occurs and then subsequently include 
only the first author followed by et al.

	First citation: Bangsbo, Iaia, and Krustrup (2008) stated that
	Subséquent citation: Bangsbo et al. (2008) stated that

Works by six or more authors: cite only the name of the first author followed by et al. and the year
	Krustrup et al. (2003) studied
	In one study (Krustrup et al., 2003), soccer players

Two or more works in the same parenthetical citation: Citation of two or more works in the same parentheses should be 
listed in the order they appear in the reference list (i.e., alphabetically, then chronologically)

	Several studies (Bangsbo et al., 2008; Duffield & Marino, 2007; Reilly, 1997) suggest that

2.4.3. Examples for Reference list

Journal article (print):
Nepocatych, S., Balilionis, G., & O’Neal, E. K. (2017). Analysis of dietary intake and body composition of female 

athletes over a competitive season. Montenegrin Journal of Sports Science and Medicine, 6(2), 57-65. doi: 10.26773/
mjssm.2017.09.008 

Duffield, R., & Marino, F. E. (2007). Effects of pre-cooling procedures on intermittent-sprint exercise performance in 
warm conditions. European Journal of Applied Physiology, 100(6), 727-735. doi: 10.1007/s00421-007-0468-x

Krustrup, P., Mohr, M., Amstrup, T., Rysgaard, T., Johansen, J., Steensberg, A., Bangsbo, J. (2003). The yo-yo inter mittent 
recovery test: physiological response, reliability, and validity. Medicine and Science in Sports and Exercise, 35(4), 697-
705. doi: 10.1249/01.MSS.0000058441.94520.32

Journal article (online; electronic version of print source):
Williams, R. (2016). Krishna’s Neglected Responsibilities: Religious devotion and social critique in eighteenth-century 

North India [Electronic version]. Modern Asian Studies, 50(5), 1403-1440. doi:10.1017/S0026749X14000444

Journal article (online; electronic only):
Chantavanich, S. (2003, October). Recent research on human trafficking. Kyoto Review of Southeast Asia, 4. Retrieved 

November 15, 2005, from http://kyotoreview.cseas.kyoto-u.ac.jp/issue/issue3/index.html

Conference paper:
Pasadilla, G. O., & Milo, M. (2005, June 27). Effect of liberalization on banking competition. Paper presented at the conference 

on Policies to Strengthen Productivity in the Philippines, Manila, Philippines. Retrieved August 23, 2006, from http://
siteresources.worldbank.org/INTPHILIPPINES/Resources/Pasadilla.pdf

Encyclopedia entry (print, with author):
Pittau, J. (1983). Meiji constitution. In Kodansha encyclopedia of Japan (Vol. 2, pp. 1-3). Tokyo: Kodansha.

Encyclopedia entry (online, no author):
Ethnology. (2005, July). In The Columbia encyclopedia (6th ed.). New York: Columbia University Press. Retrieved November 

21, 2005, from http://www.bartleby.com/65/et/ethnolog.html

Thesis and dissertation:
Pyun, D. Y. (2006). The proposed model of attitude toward advertising through sport. Unpublished Doctoral Dissertation. 
Tallahassee, FL: The Florida State University.
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Book:
Borg, G. (1998). Borg’s perceived exertion and pain scales: Human kinetics.

Chapter of a book:
Kellmann, M. (2012). Chapter 31-Overtraining and recovery: Chapter taken from Routledge Handbook of Applied Sport 

Psychology ISBN: 978-0-203-85104-3 Routledge Online Studies on the Olympic and Paralympic Games (Vol. 1, pp. 292-
302).

Reference to an internet source:
Agency. (2007). Water for Health: Hydration Best Practice Toolkit for Hospitals and Healthcare. Retrieved 10/29, 2013, 

from www.rcn.org.uk/newsevents/hydration

2.5. Tables

All tables should be included in the main manuscript file, each on a separate page right after the Reference section.

Tables should be presented as standard MS Word tables.

Number (Arabic) tables consecutively in the order of their first citation in the text.

Tables and table headings should be completely intelligible without reference to the text. Give each column a short or 
abbreviated heading. Authors should place explanatory matter in footnotes, not in the heading. All abbreviations appear-
ing in a table and not considered standard must be explained in a footnote of that table. Avoid any shading or coloring in 
your tables and be sure that each table is cited in the text.

If you use data from another published or unpublished source, it is the authors’ responsibility to obtain permission and 
acknowledge them fully.

2.5.1. Table heading

Table heading should be written above the table, in Title Case, and without a full stop at the end of the heading. Do not use 
suffix letters (e.g., Table 1a, 1b, 1c); instead, combine the related tables. See example:

	Table 1. Repeated Sprint Time Following Ingestion of Carbohydrate-Electrolyte Beverage

2.5.2. Table sub-heading

All text appearing in tables should be written beginning only with first letter of the first word in all capitals, i.e., all words 
for variable names, column headings etc. in tables should start with the first letter in all capitals. Avoid any formatting (e.g., 
bold, italic, underline) in tables.

2.5.3. Table footnotes

Table footnotes should be written below the table.

General notes explain, qualify or provide information about the table as a whole. Put explanations of abbreviations, 
symbols, etc. here. General notes are designated by the word Note (italicized) followed by a period.

	Note. CI: confidence interval; Con: control group; CE: carbohydrate-electrolyte group.

Specific notes explain, qualify or provide information about a particular column, row, or individual entry. To indicate 
specific notes, use superscript lowercase letters (e.g. a, b, c), and order the superscripts from left to right, top to bottom. Each 
table’s first footnote must be the superscript a.

	
aOne participant was diagnosed with heat illness and n = 19.bn =20.

Probability notes provide the reader with the results of the texts for statistical significance. Probability notes must be 
indicated with consecutive use of the following symbols: * † ‡ § ¶ || etc.

	*P<0.05,†p<0.01.
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2.5.4. Table citation

In the text, tables should be cited as full words. See example:
	Table 1 (first letter in all capitals and no full stop)
	...as shown in Tables 1 and 3. (citing more tables at once)
	...result has shown (Tables 1-3) that... (citing more tables at once)
	....in our results (Tables 1, 2 and 5)... (citing more tables at once)

2.6. Figures

On the last separate page of the main manuscript file, authors should place the legends of all the figures submitted 
separately.

All graphic materials should be of sufficient quality for print with a minimum resolution of 600 dpi. JASPE prefers TIFF, 
EPS and PNG formats.

If a figure has been published previously, acknowledge the original source and submit a written permission from the 
copyright holder to reproduce the material. Permission is required irrespective of authorship or publisher except for 
documents in the public domain. If photographs of people are used, either the subjects must not be identifiable or their 
pictures must be accompanied by written permission to use the photograph whenever possible permission for publication 
should be obtained.

Figures and figure legends should be completely intelligible without reference to the text.

The price of printing in color is 50 EUR per page as printed in an issue of JASPE.

2.6.1. Figure legends

Figures should not contain footnotes. All information, including explanations of abbreviations must be present in figure 
legends. Figure legends should be written bellow the figure, in sentence case. See example:

	Figure 1. Changes in accuracy of instep football kick measured before and after fatigued. SR – resting state, SF – 
state of fatigue, *p>0.01, †p>0.05.

2.6.2. Figure citation

All graphic materials should be referred to as Figures in the text. Figures are cited in the text as full words. See example:
	Figure 1

× figure 1
× Figure 1.
	….exhibit greater variance than the year before (Figure 2). Therefore…
	….as shown in Figures 1 and 3. (citing more figures at once)
	….result has shown (Figures 1-3) that... (citing more figures at once)
	….in our results (Figures 1, 2 and 5)... (citing more figures at once)

2.6.3. Sub-figures

If there is a figure divided in several sub-figures, each sub-figure should be marked with a small letter, starting with a, b, c 
etc. The letter should be marked for each subfigure in a logical and consistent way. See example:

	Figure 1a
	…in Figures 1a and b we can…
	…data represent (Figures 1a-d)…

2.7. Scientific Terminology

All units of measures should conform to the International System of Units (SI).

Measurements of length, height, weight, and volume should be reported in metric units (meter, kilogram, or liter) or their 
decimal multiples.
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Decimal places in English language are separated with a full stop and not with a comma. Thousands are separated with a 
comma.

Percentage Degrees
All other units of 

measure
Ratios Decimal numbers

	10% 	10º 	10 kg 	12:2 	0.056

× 10 % × 10 º × 10kg × 12 : 2 × .056

Signs should be placed immediately preceding the relevant number.

	45±3.4 	p<0.01 	males >30 years of age

× 45 ± 3.4 × p < 0.01 × males > 30 years of age

2.8. Latin Names

Latin names of species, families etc. should be written in italics (even in titles). If you mention Latin names in your abstract 
they should be written in non-italic since the rest of the text in abstract is in italic. The first time the name of a species 
appears in the text both genus and species must be present; later on in the text it is possible to use genus abbreviations. See 
example:

	First time appearing: musculus biceps brachii
Abbreviated: m. biceps brachii
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Founded in 2003 in Podgorica (Montenegro), the Mon-
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dedicated to the collection, generation and dissemination of 
scientific knowledge at the Montenegrin level and beyond.

The Montenegrin Sports Academy (MSA) is the lead-
ing association of sports scientists at the Montenegrin level, 
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ing associations from abroad. The purpose of the MSA is the 
promotion of science and research, with special attention to 
sports science across Montenegro and beyond. Its topics in-
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performance and health aspects of people engaged in phys-
ical activity and the relation of physical activity and lifestyle 
to health, prevention and aging. These topics are investigated 
on an interdisciplinary basis and they bring together scientists 
from all areas of sports science, such as adapted physical activ-
ity, biochemistry, biomechanics, chronic disease and exercise, 
coaching and performance, doping, education, engineering 

and technology, environmental physiology, ethics, exercise 
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growth and development, human performance and aging, 
management and sports law, molecular biology and genetics, 
motor control and learning, muscle mechanics and neuromus-
cular control, muscle metabolism and hemodynamics, nutri-
tion and exercise, overtraining, physiology, physiotherapy, re-
habilitation, sports history, sports medicine, sports pedagogy, 
sports philosophy, sports psychology, sports sociology, train-
ing and testing.

The MSA is a non-profit organization. It supports Mon-
tenegrin institutions, such as the Ministry of Education and 
Sports, the Ministry of Science and the Montenegrin Olym-
pic Committee, by offering scientific advice and assistance 
for carrying out coordinated national and European research 
projects defined by these bodies. In addition, the MSA serves 
as the most important Montenegrin and regional network of 
sports scientists from all relevant subdisciplines.

The main scientific event organized by the Montenegrin Sports 
Academy (MSA) is the annual conference held in the first week of 
April.

Annual conferences have been organized since the inaugura-
tion of the MSA in 2003. Today the MSA conference ranks among 
the leading sports scientific congresses in the Western Balkans. 
The conference comprises a range of invited lecturers, oral and 
poster presentations from multi- and mono-disciplinary areas, as 
well as various types of workshops. The MSA conference is attend-
ed by national, regional and international sports scientists with 
academic careers. The MSA conference now welcomes up to 200 
participants from all over the world.

 It is our great pleasure to announce the upcoming 21th Annu-
al Scientific Conference of Montenegrin Sports Academy “Sport, 
Physical Activity and Health: Contemporary Perspectives” to be 
held in Dubrovnik, Croatia, from 18 to 21 April, 2024. It is planned 
to be once again organized by the Montenegrin Sports Academy, 
in cooperation with the Faculty of Sport and Physical Education, 
University of Montenegro and other international partner institu-
tions (specified in the partner section).

The conference is focused on very current topics from all areas 
of sports science and sports medicine including physiology and sports medicine, social sciences and humanities, bio-
mechanics and neuromuscular (see Abstract Submission page for more information).

We do believe that the topics offered to our conference participants will serve as a useful forum for the presentation 
of the latest research, as well as both for the theoretical and applied insight into the field of sports science and sports 
medicine disciplines.
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