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Postural Analysis of Male Football Athletes from
Different Age Levels of Training
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ABSTRACT

Introduction: The definition of body posture involves a relative arrangement
of body parts. Football is the most popular sport in the world with an injury
rate of 4.47 injuries per 1000 hours of play/training per athlete.
Photogrammetry is a valid and reproductive method for evaluating postural
differences with quantitative and accurate results. The aim of this study is to
present a postural analysis of children and young football players, using
photogrammetry.

Method: The sample consisted of 263 athletes (ages between 4 and 18 years)
where, through the photographic register and use of SAPO® software the main
postural deviations of the children were calculated and subsequently analyzed
descriptively in the IBM SPSS software.

Results: The results obtained show deviations in point Al - alignment of the
acromion (21.4% to 50% of athletes on the right (R) and 16.7% to 40.5% of
athletes on the left (L); A2 - alignment of the anterosuperior iliac spine (42.9%
of athletes to (R) and 14.3% to 64.9% to the left (L); A3 alignment of tibia
tuberosities (27.9% to 55% of athletes (R), 27% to 48.5% of athletes (L); A4
and A5 —angle Q (R and L) (50% to 91% of athletes with tendency to knee
varus); A6 — horizontal alignment of the pelvis (tendency to hyperlordosis of
28% for juveniles with an average deviation of -15.4° + 7.7).

Conclusion: The postural analysis of the athletes allows a better knowledge
about the most frequent deviations that, over time, can become painful, being
important an intervention and specific planning at this level, trying to prevent
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I. INTRODUCTION

Body posture is defined as the relative arrangement of
body parts [1], [2], and so, bad posture is a defective
relationship between the various parts of the body that
produces greater tension in the support structures, and where
less efficient body balance occurs in the support base [3], the
deviations being acquired by the adoption of bad postural
habits, muscle shortening, muscle hypertrophy, antalgic
positions, causing pain due to the overload of some muscles
[4].

Football is the most popular sport in the world with an
injury rate of 4.47 injuries per 1000 hours of game / training
per athlete[5], [6]. The most common postural changes found
in football athletes are changes in the foot, varus or valgus
knee, lumbar hyperlordosis, structured scoliosis, limb
discrepancies, hips with anteversion or retroversion [1]. The
main sites of injuries are correlated to the places that have
significant postural changes, with the main site being the
lower limbs [2], [7].
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Injuries to the knee joint present around 50% of
musculoskeletal injuries, within them, the most common is
patellofemoral dysfunction [8] as well as low back pain,
being considered the most common injury in elite football
players [9]. Factors such as the age of the player and
underlying structural damage, cause a greater risk of
contracting this injury for a long time [10] and so an
influence on the performance [11].

Recent surveys reported high prevalence (59%) and
recurrence (57-64%) of the low back pain rate in players of
this modality [12] and, as a common injury, requires careful
analysis and search for a possible cause [13].

The prevalence of children and adolescents with
complaints of back pain can reach 70% and its multifactorial
impact includes pain and restriction in physical activity, as
well as the individual's participation in the modality, being a
concern of the scientific community and health organizations
[14]-[19].

Photogrammetry is a valid and reproductive method for
assessing postural differences with quantitative and accurate
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results, when compared with eye contact, which only allows
a qualitative assessment [20], [21]. The gold standard for
verifying body asymmetries is the x-ray, however it is a very
expensive procedure, and photogrammetry is a more
accessible tool that presents reasonably similar results [20].
The use of SAPO® software (Postural Assessment Software)
for static postural assessment has been validated [22] and
allows an accurate and accessible assessment of postural
deviations in different populations, including children [22]-
[24].

In this sense, it is important to make a postural assessment
of children and young people, to understand the postural
changes that may be associated with sports practice, and then
proceed with measures to prevent musculoskeletal injuries in
this population.

So far, there is no knowledge of any study of this kind in
the population of football players with a sample crossing all
competitive levels between under 7 and under 19, only a
study by Grabara M. [25] was found, but the groups were
between 11 and 14 years old, showing that boys who practice
football when compared to their untrained peers are
characterized by a higher incidence of having the correct
alignment of the pelvis in the frontal plane and differences in
lumbar lordosis, which is smaller in football players of this
group age [25]. Therefore, the objective of this study is to
present a postural analysis of children and young football
players using photogrammetry.

Il. METHOD

A. Participants

The sample was composed of 263 athletes, predominantly
male (98.5%), and data were collected at various football
club’s and different competitive levels (Table I).

For sample selection, inclusion and exclusion criteria were
considered. The inclusion criteria were defined: regular
practice of football for at least 6 months and exclusion of the
presence of pain or musculoskeletal injuries that were
limiting the practice of sports. The sample was subdivided by
levels according to the age group, the same being used in the
context of football.

The subjects were analyzed in groups according to their
age training level, divided into under 7, U-9, U-11, U-13, U-
15, U-17, and U-19.

TABLE I: DESCRIPTIVE VALUES FOR SAMPLE CHARACTERIZATION

Weight Height BMI

Level (n) (kg) (m) (kg/cm2)

mean + SD mean + SD mean + SD
U-7 (14) 25,06 +4,1 121,64 + 8,5 16,90 = 1,4
U-9 (68) 32,87 +6,6 13591+7,5 17,65+2.4
U-11 (93) 38,20+7,7 142,98 + 8,1 18,55 +2,7
U-13 (20) 48,52+ 11,3 157,95 +£11,8 19,22+£2,6
U-15 (37) 52,87+9,9 163,59 +9.,6 19,60 = 2,1
U-17 (25) 62,04+ 13,4 173,00 £ 7,2 20,65 + 3,7
U-19 (6) 63,17£59 176,50 + 6,6 20,25+1,2

Legend: U-7 — under 7 years old; U-9 — under 9 years old, U-11 — under 11
years old; U-13 — under 13 years old; U-15 — under 15 years old; U-17 —
under 17 years old; U-19 — under 19 years old.

B. Procedures

The entire procedure was previously authorized by the
children's legal guardians — those in charge of education —
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with voluntary participation by the children, reinforced by
completing the Informed Consent Form. The data collections
were all carried out considering the ethical assumptions of
research with human beings.

The collection of photographs has been performed
between the 18pm and 20pm period selected to match the
training of the athletes under study. In addition to capturing
the photographs, a personal characterization form proposed
by the SAPO® protocol was filled out.

During the capture of the photographs, the children were
barefoot, placed in the center of the platform and in an
orthostatic position. In this way, photographs of four profiles
were obtained (anterior, right lateral, left lateral and
posterior) stored in digital support for later analysis.

The anatomical points were defined according to the
evaluation protocol of the SAPO® software and marked with
polystyrene markers (Fig. 1).

The calculated angles for this study are shown in Table II.

Fig. 1. Bone references of the SAPO software®.

Anterior view: 2, 3 —right and left tragus; 5, 6 — right and left acromion;
12, 13 —right and left anterosuperior iliac spine; 14, 15 —right and left
major trochanter; 16, 19 — lateral projection of the right and left knee joint
line; 17, 20 — center of the right and left patella; 18, 21 — tuberosity of the
right and left tibia; 22, 25 — lateral malleolus; 23, 26 — medial malleolus);
Posterior view (7, 8 — lowers angles of the right and left scapula; 17 third
thoracic vertebra; 32, 33 medial point of the leg, 35, 39 — intermalleolar line;

37, 41 — calcaneus tendon bilaterally.
Lateral view: 2 — tragus; 8 — seventh cervical vertebra; 5 — acromia;
21 — anterosuperior iliac spine; 22 — posterosuperior iliac spine;
23 — major trochanter; 24 — projection of the knee joint line; 30 — lateral
malleolus; 31 — region between the second and third metatarsus.

TABLE II: EVALUATED ANGLES

Al — Horizontal alignment of acromia:

5-6 and horizontal

A2 — Horizontal alignment of

anterosuperior iliac spines: 12-13 and

horizontal

A3 — Horizontal alignment of tibia

tuberosities: 18-21 and horizontal

A4 — Right Q Angle: Angle between

12-17 and 17-18.

A5 — Left Q angle: angle between 13-

20 and 20-21

Side A6 — Horizontal pelvis alignment: 21-
] Trunk :

view 22 and horizontal

Trunk

Anterior
view

Lower
limbs

C. Instruments

Two digital cameras - Panasonic® DMCSZ45 with 14.1
megapixels and OLYMPUS SP-720UZ with 14 megapixels.
To standardize the capture of the photographs, the camera
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was positioned on a universal tripod 85 cm from the ground
and at 3m from the platform - black cardboard of 50 cm x
50 cm — placed against the white background wall, where a
wire was found. plumb line aligned with the side of the
platform.

This procedure involved the use of various materials, such
as polystyrene markers, black cardboard (50x50cm), white
chalk, plumb line, gloves, tape measure, scale (Moulinex®).

D. Statistical Analysis

The data were analyzed using IBM SPSS v.27, where a
descriptive analysis of the angles evaluated and presented by
means and standard deviation and in percentages of children
in each step with the respective postural deviations was
performed.

I1l. RESULTS

The postural deviations of the total children evaluated
present positive and negative inclinations (Fig. 2).

The horizontal alignment of the acromion shows an average
of 2.5° £ 1.7° on the right and 2.6° £ 1.9° on the left.

According to the horizontal alignment of the
anterosuperior iliac spine, mean values of 2.5° + 1.4° positive
and 2.7° + 3.1° are presented.

Regarding the alignment of the tuberosities of the tibia, an
average of 4.1° + 4.3° was obtained on the right and 3.9° +
3.3° on the left.

The Q angles presented 19.2° positive £7.4° positive (knee
in range) and negative 9.2° + 6.1° (varus knee) on the right,
while on the left were 15.3° + 7° positives and 9° + 6.9°
negative.

The horizontal alignment of the pelvis presented 10.4° +
5.8° of anterior inclination (lumbar hyperlordosis) and 10.4°
+ 8° of posterior inclination (lumbar rectification).

The values shown in the graphs below (Fig. 3 to 8) show
the values of postural deviations for each of the angles
evaluated and the respective percentages for each
competitive level.

In the results related to the alignment of the acromion (A1)
values are shown between 21.4% and 50% of athletes with
postural deviation on the right, while 16.7% and 40.5% of
those evaluated with left deviation values (Fig. 3).

According to the alignment of the anterosuperior iliac
spine (A2), values between 0 and 42.9% of children with
right deviations were found and between 14.3 and 64.9%
with left postural deviations (Fig. 4).

For the alignment of tibia tuberosities (A3), 27.9% to 55%
of the deviations are positive, however, the deviations on the
left are between 27% and 48.5% of the evaluated (Fig. 5).

According to the right (A4) and left (A5) angles, there are
mostly negative deviations (tendency of varus knee) to 50%
to 91% of children in the competitive levels presented (Fig.
6 and 7).

Regarding the horizontal alignment of the pelvis (A6), the
values are essentially negative, with a tendency to
hyperlordosis of 28% for u-15 with an average deviation of
—15.4 £ 7.7° (Fig. 8).
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Fig. 2. Mean values and standard deviation of the angles evaluated and
their anatomical disposition for the total sample of children.
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Fig. 3. Horizontal alignment of acromion.
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Horizontal alignment of anterosuperior iliac spines
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Fig. 4. Horizontal alignment of anterosuperior iliac spines.
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Fig. 5. Horizonal alignment of tibia tuberosities.
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Horizontal pelvis alignment
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Fig. 8. Horizonal pelvis alignment.

IVV. DISCUSSION

The aim of this study was to perform a postural analysis of
children and young football players of various levels to allow
describing possible recurrent deviations within this
collective modality. The angles analyzed were determined
according to the SAPO® protocol of measurements and the
main postural deviations obtained were presented.

Deviations in the alignment of the horizontal alignment of
the acromion and the anterosuperior iliac spine may be due
to the repetition technique and specific football actions over
time, contributing to the strength and reach of movement
imbalances. These imbalances are risk factors for postural
asymmetries such as shoulder decay and lumbar rectification
and scoliosis indexes. Thus, repetitive gestures in young
football players who already had postural asymmetries can
increase or reduce the magnitude of the asymmetry [26],
[27].

The reference values for a more efficient Q angle for the
quadriceps function is with values close to 10 degrees [28],
and for men it is considered efficient between 10 and 14
degrees, and less than 10° is considered genu varus (knee
varus) and above the 15" considered genu valgum [28]
having higher incidence the vector in greyhound (medial
deviation of the distal end of a segment "knee inwards"). The
values obtained in this study show that athletes in the
evaluated echelons have a tendency between 50% and 91.2%
to have a varus knee with values between 8 and 9.6°, and the
tendency to male athletes to have varus knee also verified in
another study [29].

Differences between younger and older competitive levels
present great differences. Under-11 and under-13 players
participate in seven against seven in a reduced area and the
U15 and U17 compete in eleven against eleven players in a
real football field area, making it new requirements for young
football players [30].

Contacts and physical requirements tend to increase,
depending on the size of the field from 7x7 to 11x11 players.
Thus, the transition of the under-7 teams to the under-11
teams is a risk factor for the magnitude of the asymmetries
[31]. However, since human growth is not symmetrical, it
can also explain the asymmetries that cross competitive
levels. Bass et al. [32], observed that bone growth is not
uniform and is affected by bone type, regions, and surfaces
as well as in prepubertal age, growth is disproportionately
higher in the legs and, in adolescence, is higher in the trunk
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region [32].

The asymmetries that are possible to observe in the lateral
view (sagittal plane) are concretized with the asymmetries of
hypercyphosis and hyperlordosis [33]. That said, most of
lordosis is associated with low back pain events [33]. In
addition, varum hypercyphosis tend to increase muscle stress
in the shoulder region. Once again, the great request for
football-specific tasks, such as kicking and passing, can lead
to easier muscle inflammation and pain events [26], [27].

Increased muscle strength levels have been pointed out as
an effective way to prevent low back pain and muscle
inflammation events [30]. According to our results, we
observed that the majority obtains between 55 and 100%
positive asymmetries, however it is in 28% of the juvenile
echelon with about 15° of negative deviation, which presents
a tendency to the development of hyperlordosis.

The present study has limitations, namely the total time of
practice of each child was not determined, i.e., number of
trainings per week or individual physical fitness. Only the
minimum practice time of 6 months was considered.

Nevertheless, the postural evaluation of the practitioners,
being or not related to the practice of football, is relevant for
the knowledge of possible postural deviations and future
injuries that can be prevented through this type of analysis.
In future investigations it would be important to evaluate the
effect of physical fitness on postural asymmetries as well as
a longitudinal analysis of postural asymmetries.

This study aims to contribute to the knowledge of the
postural characteristics of football players of the basic
echelons so that they can prescribe training and injury
prevention measures that may worsen with poorly executed
practice. It is relevant to disseminate these values to the
scientific community to promote a better knowledge in the
area about the postural deviations that are in the cause of
many of the injuries associated with this sport from younger
layers.

V. CONCLUSION

This study presents a description of postural changes in
football players of all competitive levels prior to the senior,
being an unprecedented study in this field in Portuguese
children.

Football athletes tend to present certain postural deviations
according to their competitive level, which can affect their
performance if these asymmetries when specific exercises
are not prescribed in combating these deviations or not
diagnosed it can, over time, can cause pain and discomfort
on the part of players.

It’s important for scientific community to increase
knowledge about this issue and develop intervention
programs to help prevent some future health problems.
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