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SUMMARY

Futsal is a sport on the rise worldwide, attracting more and more new practitioners and as
well  as  in  field  soccer,  it  has  undergone  changes  in  recent  years,  increasingly  demanding
athletes, becoming a high impact sport, promoting overload, in the short, medium and long
term, predisposing to injury to different degrees of the locomotor apparatus. The aim of this
study was to analyze lower limbs asymmetries in futsal-based athletes, as well  as their
relationship to the incidence of injuries. The study was developed with 47 athletes of the
basic category, futsal, from a city in the interior of the state of São Paulo, where functional
tests were performed with the help of the PHAST application. A pattern of similarity was
identified  between  the  muscle  groups  tested,  except  for  the  gluteus  muscle,  presenting  a
significant difference. According to the indicators found, the patterns of strength deficit of the
middle glutes may trigger, or predispose to, some types of biomechanical lesions whether
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proximal, in the hip region, or distal, as dysfunctions in the knee joint. When an athlete
presents  with  a  weakness  of  this  muscle,  ipsilateral  femur  adduction,  increased medial
rotation and fall of the pelvis against lateral, promoting increased dynamic angle of the knee,
increasing the overload in this joint.  Thus,  it  is  concluded that pre-season evaluation is
important to identify possible asymmetries, implementing preventive work to correct them,
in order to minimize the risks of injuries.

Keywords: Functional Assessment, Futsal Injury, Injury Prevention, Futsal.

1. INTRODUCTION

Futsal is a sport on the rise around the world, attracting more and more new practitioners
(GAYARDO et al., 2012). Because of its ease of finding space for its realization, it is one of the
most widespread modalities in Brazil, played by more than 12 million people (RIBEIRO and
COSTA, 2006). With its proliferation, at the end of the 1980s, indoor soccer was consolidated
and acquired an importance among the world population (TRIQUES, 2005; REZER and SAAD,
2005).

It is a sport similar to field soccer, being played on specific courts, called all-rounder, which
are also demarcated for other sports, such as volleyball and basketball. Two teams, with five
players, one ball with smaller dimensions and heavier than traditional football (KURATA et al.,
2007).

As  in  field  soccer,  futsal  has  been  undergoing  changes  in  recent  years,  increasingly
demanding athletes, becoming a high-impact sport (GOMES and SILVA, 2002). It is disputed
by both sexes: male and female, where it has been gaining more and more space in the
sports scene, and also, struggling to become an Olympic program, being paramount for the
strengthening of this category (GAYARDO et al., 2012).

The evolution of futsal is related to the tactical, technical and physical aspects, increasingly
investigating  the  performance  of  athletes.  Thus,  with  the  increase  in  the  number  of
competitions, there is a growth in the number of games and trainings, requiring more of the
human body, promoting overload, in the short, medium and long term, predisposing the
injury of different degrees of the locomotor apparatus (SIMÕES, 2003; ABRAHÃO et al, 2009).

https://www.nucleodoconhecimento.com.br


Occurrence of asymmetries of lower limbs in basic futsal athletes

www.nucleodoconhecimento.com.br

In addition, the high-performance sport promotes high exposure, making the athlete work at
his limit of physical, psychological and mental endurance, resulting in these injuries, such as
muscle injuries (OLIVEIRA, 2007).

It is a modality that requires acceleration and deceleration movements with sudden changes
of directions, exposing its participants to excess impacts, triggering musculoskeletal and
oxidative damage (SOUZA et al., 2010).

The  literature  states  that,  when  adolescents  start  soccer  practice,  intense  training,
bodybuilding  and  little  stretching,  develop  an  athlete  with  little  flexibility,  consequently
hindering the sports gesture (kick) with little precision and less power, due to the flexibility
deficit  of  the  hamstrings  (GRAU,  2003).  This  muscle  (posterior  thigh),  together  with
gastrocnemius  are  more  prone  to  stretching,  because  they  are  biarticular  and  due  to
eccentric  overload  can  trigger  muscle  injuries:  hamstrings  in  kick  deceleration;
gastrocnemius on landing (COHEN and ABDALLA, 2003; BERTOLA et al., 2007). This muscle
tissue injury corresponds to 20 to 40% of sports injuries, obtaining a predominance of 80 to
90% in the lower limbs (JUNIOR, 2019).

These eccentric movements trigger increased creatine kinase (CK) levels in the bloodstream,
directly  linked  to  the  generation  of  free  radicals.  In  addition,  the  increase  in  oxygen
consumption during exercise promoting the increase in the production of reactive oxygen
species,  contributing  to  muscle  injuries  and  inflammatory  processes  (SOUZA  et  al.,  2010;
CRUZAT et al., 2007). In this case, physical training alters the balance, and can balance the
pro and antioxidant  agents,  depending on the frequency,  intensity  and duration of  the
specific activity (PINHO et al., 2006).

These injuries resulting from the practice of futsal and the risks to its events have become a
focus of concern for health professionals, after all, they leave athletes away and disabled for
various periods of training and competitions to be rehabilitated correctly (GAYARDO et al.,
2012).  There are modern features of electro, kinesiotherapy and manual therapy, which
accelerate  the  return  process,  since  competition  requires  a  quick  return  to  the  courts
(KURATA et al., 2007).

However, etiologies can be numerous, from direct (trauma) or indirect injuries (repetitive
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overload) and/or degenerative disorders, since high-level sport requires issues of muscle
strength, range of motion and weight transfers far above the physiological, such as: running;
jumps; starters; heads among others (FRANCA et al., 2004; DIAS JUNIOR et al. 2018). Thus,
when these issues are exacerbated by unbalancing the system of strength, resistance and
flexibility,  there  is  an  accumulation  of  musculoskeletal  and  myotendinous  stress  triggering
the  problem,  the  neuromuscular  pattern  suffers  a  collapse,  influencing  physical  quality,
decreasing  performance,  adhesions  and  fibrosis  in  the  fascia,  reducing  tissue  fluidity,
presenting pain,  edema,  ischemia,  muscle  tension,  spasms (SANDANDOVAL,  2005;  DIAS
JUNIOR, 2020).

In addition to futsal being practiced professionally, there is a large number of recreational
practitioners, which becomes a problem, because it does not have a work periodization,
specific  training,  systematized,  associating  with  low  physical  conditioning,  overweight  and
individual  characteristics  of  each  athlete,  favoring  the  risk  of  injuries.  Therefore,  it  is
extremely important to evaluate the characteristics of each individual and correlate with the
main  lesions,  seeking  methodologies  that  can  influence and reduce the  number  of  injuries,
improving  the  effects  of  health  and  quality  of  life  of  practitioners  (PINHEIRO  and  ROCHA,
2017).

In  rehabilitation  it  is  important  to  restore  neuromuscular  function,  improve  strength,
proprioception, cardiorespiratory capacity and recovery of the sports gesture. In addition, to
enhance the maximum functions of the athletes, guidance on training, maintaining static and
dynamic postures, preventing recurrences of injuries and readapting the individual to the
practice  of  the sport  (KURATA et  al.,  2007).  For  this  it  is  necessary  to  investigate the
incidence, risk factors,  mechanism of injury,  filing appropriate preventive strategies,  aiming
at prophylaxis and percentage reduction of injury (VANDERLEI et al., 2010; DIAS JUNIOR et
al., 2018).

With  all  these  specifications  that  happen  with  the  practice  of  futsal,  it  is  established  that
physical body conditions are extremely important for the performance and prevention of
injuries. However, this study seeks to evaluate the occurrence of lower limbs asymmetries in
futsal athletes.
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2. GOAL

To analyze lower limbs asymmetries in futsal-based athletes, as well as their relationship to
the incidence of injuries.

3. METHODOLOGY

The present study was submitted to the Ethics and Research Committee of the University of
Araraquara, through the Brazil platform, approved with the opinion number: 4,419,631. The
athletes were informed about the objective and design of the present study, as determined
by Resolution 466/12 of the National Health Council and Circular Letter 166/18 of the Ministry
of Health. Therefore, they agreed to participate and signed the free and informed consent
form and parents and legal guardians signed the free and informed consent form.

The research was conducted with athletes of the basic category, futsal, from a city in the
interior of the state of São Paulo, participating in the sample, 47 athletes aged 8 to 18 years,
who competed in championships of this modality and maintained a weekly training schedule
of 4 hours.

The athletes were invited to participate in the research by the physiotherapist in charge of
the team, who is a participant in this research. The terms of nods for each athlete and also
the consent form for the parents and legal guardians of each player were presented and
explained.

The evaluations occurred through specific functional tests: muscle strength of hip extensors;
range of motion (ROM) of ankle dorsiflexion; flexibility of ischiossurais; pelvic bridge; middle
gluteus function; hip stiffness. All these trials were applied to the lower, bilateral limbs of the
athletes,  using  a  support  tool,  called  PHAST  (Phisiotherapy  Assessment  Tool),  which
corresponds  to  a  functional  evaluation  application,  performed  by  the  physiotherapists
responsible for this research.

The athletes presented themselves at the club, in the morning, in November 2020, after the
approval of the research by the ethics committee, being at rest and without performing any
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type of physical or technical intervention before the evaluation. Therefore, they attended the
club before the time of the respective training sessions.

The  sequence  of  the  PHAST  evaluation  protocol  was  followed,  where  personal  and
anthropometric data were first collected: name; e-mail; phone number; sex; date of birth; leg
kicking; hand writing; diet; height; weight; average sleep per night. Following was added
characteristics of the activity: football; beginning of the practice; games/competitions per
week; training week (hours per week); observations if necessary. He then added possible
previous injuries: site of the lesion; injured limb; injured structures; mechanism of injury; type
of injury; contact injury; pain level; surgery has been performed; date of injury; days of
immobilization; days away; numbers of therapeutic care; observation if necessary.

Secondarily functional tests occurred in the order that the application recommended and that
was mentioned earlier.

To measure angulation in the tests that required the score in degrees (range of motion – ROM
of ankle dorsiflexion; flexibility of ischiossururals) an application called Angle Meter was used,
installed on the smart phone of the Brand Sansung, Galax A30 S model, in which it rested on
the limb of the individual and measured the inclination that the leg presented. This use of
applications for slope assessment, measured in degrees is scientifically validated and widely
used in clinical practice (MELQUIADES, 2018).

The values collected were recorded in the Phast  application,  where at the end of  each
evaluation presented an analysis of particular symmetries or asymmetries of each individual.

Data were collected at the end of all evaluations and transferred in a spreadsheet in the
apple numbers software for data analysis.

To evaluate the difference between the asymmetries found, the Kruskal-Wallis nonparametric
test (alpha= 0.05) was used. Bray-Curtis cluster analysis (UPGMA) was used to verify the
similarity in the applied events, with data on the proportion of quantified asymmetries. The
calculations were performed with the help of the PAST-version 4.03 software (HAMMER et al.,
2001).

Description of the protocol of the specific tests:
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Before starting the tests, the athletes performed 10 minutes of warm-up on an exercise bike
to improve the vascularization of the lower limbs, aiming at an improvement in performance
and a possible prevention of late muscle pain.

– Hip stiffness test: the athlete remained lying in ventral decubitus, relaxed, with a stabilized
pelvis.  The  physiotherapist  performed  a  knee  flexion  of  the  tested  limb  and  located  the
anterior tuberosity of the tibia, marking 5 centimeters above hers, while the other limb was
extended.  With  the  knee  in  flexion  at  90º,  it  was  verified  if  the  hamstrings  were  relaxed,
subsequently performing an internal rotation of the hip to the limit of movement, without
compensation of hip elevation or lumbar spine movement. With the help of the cell phone, in
the mark that was performed on the tibia, the angulation of ROM was measured (Figure 1).

Figure 1: Test for hip stiffness.
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Source: Phast Application

– Middle gluteus function test: the athlete lay in lateral decubitus, with the lower limb leaning
against the stretcher, frailted, and with the limb to be tested upwards, free to perform hip
abduction,  with  a  slight  extension.  Performed  contractions  counting  the  maximum
repetitions,  until  modifying the movement pattern or presenting compensations of other
structures, such as the pelvis of the tested limb unbalance and rotate to the anterior or
posterior; and/or perform knee flexion of the tested limb (Figure 2).

Figure 2: Test for middle gluteus function.
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Source: Phast Application

– Pelvic bridge test: the athlete remained in supine position with knee flexion. At the time of
the test extended one of the knees, while the contralateral foot remains on the stretcher.
Then raised his hip and asked to keep high for 10 seconds. It was observed whether at any
time the misalignment of the pelvis occurred and grading as mild, moderate or severe (Figure
3). For example, the ideal is to keep the knees and pelves aligned and without compensation,
misalignment of the hips, or lowering of the spine.

Figure 3: Pelvic bridge test.
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Source: Phast Application

– Ischiosural flexibility test: athlete in supine position, kept an extended leg on the stretcher,
while  the  contralateral  leg,  to  be  tested,  was  maintained  at  90º  of  hip  flexion,  with  the
ischiosurals relaxed. The physiotherapist extended the knee of the tested limb until he felt a
final  resistance  offered  by  the  muscle.  He  used  the  cell  phone  to  measure  the  degree  of
angulation,  below  the  anterior  tuberosity  of  the  tibia  (Figure  4).  This  test  assesses  a
retraction of the ischiotial and triceps beating muscles.

Figure 4: Ischiossurial flexibility test.
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Source: Phast Application

– Ankle dorsiflexion ROM test:  athlete was left  with his  foot  resting on the ground near the
wall.  He  then  identified  the  anterior  tuberosity  of  the  tibia,  marking  15  centimeters  below,
where the cell phone would be placed with the inclinometer. He then asked to perform the
knee  flexion  until  he  touched  the  wall,  without  untouching  the  heel  of  the  floor.  The  cell
phone was used to measure the angulation by engaging in the tibia marking (Figure 5). If in
the knee flexion to touch the patella on the wall, the athlete pulls the heel off the floor, ask
the player to zoom in a little more from the foot of the wall, until he can touch the knee
against the wall without touching the heel.

Figure 5: Test for ankle dorsiflexion ROM.
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– Test of muscle function of the hip extensors: the athlete lying on the mattress, with his
hands behind his head and supported one of the heels in a chair or bench 60 centimeters
high. Using a goniometer, the knee of the tested limb was measured and maintained at 20º,
while the contralateral limb was in the position of 90º hip and knee flexion. He then asked the
player to perform the contraction of the muscles, raising the hip from the ground, counting
the maximum repetitions, until presenting some type of compensation, such as: starting to
move the untested limb (leaving 90º) in an attempt to increase the strength of the tested
limb,  or  increase the speed of  movement  to  compensate  for  the  force  deficit,  reducing the
hip extension ROM and reducing the 20º knee flexion (tested figure 6).

Figure 6: Test for muscle function of hip extensors.
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4. RESULTS

The results found are presented in graph 1, boxsplot, which shows the distribution of the
data, apparently meaning that the data have a similar distribution in terms of the types of
imbalances, for example, the ischiossural  is  much more concentrated than those of the
middle gluteus, but the tendency is that they have the same behavior.

Figure 1: Presentation of the types of imbalances.
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Source: Author

Table 1 is a descriptive analysis, basic statistics, presenting minimum, maximum, sum and
mean number of imbalances, where the middle glute presented a higher mean alteration
between the lower limbs. The other tests have the same constancy of imbalances.

Table 1: Analysis of basic statistics of imbalances.

Hip extenders ADM ankle dorsiflexion Hamstrings Middle gluteus Hip stiffness

Number 47 47 47 47 47

Minimum 0 0 1 0 0

Maximum 21 18 10 24 14

Sum 207 164 163 292 207

Average 4,404255 3,489362 3,468085 6,212766 4,404255

Variance 15,81129 10,55967 5,471785 33,17114 8,680851

Standard deviation 3,976341 3,249564 2,339185 5,759439 2,946328

Source: Author
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From the statistical point of view, when comparing all tests, a Kruskal-Wallis analysis (alpha=
0.05) was performed, where the result was close to the critical value, p= 0.53, meaning that
they tend to be similar, but, as it is close to the critic, it may be that the average gluteus
asymmetry is different from the others, that is, this imbalance probably presents a different
median from the other imbalances (Table 2).

Table 2: Kruskal-Wallis test for equal medians.

H (chi2): 9,18

Hc (tie corrected): 9,32

p (same): 0,05358

Source: Author

When analyzing table 3, Mann whit, although the median differences are not significant, the
middle gluteus has a stark difference from the others.

Table 3: Mann whit

Hip extender ADM Dorsiflexion Isquitibial Middle gluteus Hip stiffness

Hip extender 0,2625 0,4228 0,1465 0,629

ADM Dorsiflexion 0,2625 0,5811 0,01081 0,05151

Ischiotibial 0,4228 0,5811 0,02444 0,118

Middle gluteus 0,1465 0,01081 0,02444 0,3573

Hip stiffness 0,629 0,05151 0,118 0,3573

Source: Author

Cluster  analysis  showed  clear  groups,  the  first  group  of  hip  stiffness  being  close  to  the
ischiosural imbalance. The second relationship is of the groups, ischiosural/hip stiffness, with
the adm group of ankle dorsiflexion. At the third point,  the relationship of the three groups
with the hip extension and finally, the group of the middle gluteus separated from all with a
Euclidean distance of 45 that is quite distant (Figure 2).

Figure  2:  Cluster  presenting  the  level  of  similarity  between  the  variables  (cophenetic
correlation = 0.97).
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The cophenetic correlation was 0.97, presenting the stress of the analysis, that is, the cluster
presented 97% of  the data variation,  being a very low stress,  showing the behavior  of
imbalances in relation to body functional structures. Some imbalances are closer and others
are more distant, as is the case of the group of the middle gluteus, which is distant from all
groups. The ischiossural group and hip stiffness are very close.

5. DISCUSSION

Football is the sport that encompasses a large number of practitioners, with all age groups of
both genders, being about 200,000 professional athletes and 240 million amateurs, 80% of
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which are male. It presents a lot of physical contact and a large rate of lesions (PEDRINELLI et
al., 2011; ZANELLA et al., 2019).

This modality is marked by short, fast and discontinuous movements, imposing asymmetric
loads, being favorable to imbalances of forces in the lower limbs, making athletes more
vulnerable to injuries, where it is essential a pre-season evaluation and periodic monitoring of
training  to  assist  in  prevention  programs,  aiming  at  improving  athletic  performance,
alleviating recurrences of injury and the negative consequences for the club and the athlete
himself (LEONARDI et al. , 2012; CARVALHAIS et al., 2013).

According to  the data  found,  the results  compiled in  this  research present  a  similarity
between  the  tested  groups:  ischiosurals,  hip  stiffness,  are  close  to  dorsiflexion  ROM,
presenting a degree similar to that of hip extensors. However, distating from these, the
middle gluteus is what is sharply distant, presenting a large discrepancy of its muscular
strength, compared to the other groups tested.

Therefore, these patterns of strength deficit of the middle glutes may trigger, or predispose
to, some types of biomechanical lesions whether proximal ly in the hip region, or dictated, as
dysfunctions in the knee joint. Like Nyland et al., 2004, through electroneuromyography,
presented a low activation of the medial vastus and middle gluteus, in hips with increased
pelvic antiversion, a factor that increases the dynamic range of the knee.

When an athlete has a weakness of the middle gluteus muscle, ipsilateral femur adduction,
increased medial rotation and fall of the pelvis against lateral, as he is an important hip
abductor. This will cause an accentuation of the dynamic range of the knee and reduction of
the contact zone of the patellofemoral joint (ZANELLA et al., 2019; FUKUDA et al., 2012). This
middle gluteus dysfunction, with increased adduction and medial rotation of the hip, will
trigger: when the knee is in extension – patellar laterality, causing an excessive compression
of the patellar lateral face on the lateral femoral condyle; in flexion – increased load on the
lateral aspect of the intercondilar femoral fossa, and may develop the patellofemoral painful
syndrome (POWERS, 2003; BALDON et al., 2011; MORAIS and FARIA, 2017; GENTIL, 2018).

With  this  it  will  lead  to  an  increase  in  the  Q  angle,  influenced  by  three  movements:  tibial
rotation; femoral rotation; knee vain. The vain is resulting from the adduction of the femur,
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leading the patella to medial in relation to the anterosuperior iliac spine. With this increase in
angle will produce a lateral force under the patella, changing the alignment and causing an
overload  in  the  patellofemoral.  Several  factors  can  lead  to  increased  vaver,  they  are:
ligament laxity; muscle weakness in any lower limb group; genetic predisposition; high body
mass index; previous lesions (ZANELLA et al., 2019; GENTIL, 2018). However Jensen and
Cabral, 2006, presents that the valgos knees are not always indicative of higher value at the
Q  angle,  conflicting  with  Powers,  2003,  which  translates  biomechanical  changes,  such  as
excessive external rotation, internal rotation of the femur and valgo knee, as indicators of
direct change in the value of the Q angle.

Another important factor in relation to the dynamic valve are the kinematic changes of the
trunk,  pelvis and hip,  related to the contraction force of  the muscles of  the pelvic loin
complex and hyperpronators of the subtalar joint developing excessive pronation in the load
response phase in gait, increasing the eversion of the calcaneus, leading to medial rotation of
the talusus and tibia,  developing an unbalanced gait  and attempting to reach full  knee
extension , leads to a medial rotation of the femur causing the vain (BOLING et al., 2009;
ALMEIDA, 2013). Hetsroni et al., 2006, and Noehren et al., 2012, they did not present a
relationship  that  supported  the  hypothesis  of  patellofemoral  pain  syndrome  with  the
alteration of excessive pronation of the foot.

This excess of vaver disarranges the alignment of the knee, for example, in the vertical jump,
to head a ball, an excessive adduction movement of the knee, can trigger an overload in the
anterior cruciate ligament and a predisposition to its rupture (GENTIL, 2018; SOUZA et al.,
2011; SILVA et al., 2012).

A  large  percentage  of  the  studies  analyze  the  function  of  the  middle  gluteus,  in  the
characteristic of pelvic girdle stability, in the frontal plane, but much questioned by the fact
of  evaluating  only  the  issue  in  the  frontal  plane  and  transferring  all  stabilization
responsibility,  only to the middle gluteus,  without  considering the function of  the other
muscle  components  (MORAIS  and  FARIA,  2017;  MAIA  et  al.,  2012).  Thinking  about  the
stabilization of the knee associated with patellofemoral pain, there is a relationship between
the strength or activation of the vastus medial oblique muscle, with the vastus lateralis,
where the fibers of the vastus medial are in the upper and medial face of the patella, forming
an angle of 45º to 55º, becoming an opponent of the laterality of the patella, because due to
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the dynamic range there is one of this lateral displacement tendency (ALMEIDA , 2013).

In  one  study,  Ratheff  et  al.,  2014,  identified  weakness  in  the  lateral  rotator,  abductor  and
extensor  muscles  of  the  hip  in  patients  with  patellofemoral  pain  syndrome,  however,
Nakagawa et al., 2012, it was pointed out that there was a lower activation of the middle
glute in female individuals with patellofemoral dysfunction, when compared to women who
did not present anterior knee pain in the unipodal squat, besides identifying lower eccentric
force in hip abduction, increased inclination of the trunk and knee valve.

Baldon et al. (2015), reports that the work of strength of the gluteus muscles, triggered the
reduction of undesirable compensation movements in the lower limbs in the frontal plane,
reducing the rightof the knee and the overload in the patellofemoral, consequently relieving
the  symptoms  of  the  research  participants.  While  Fukuda  et  al.  (2012),  clarifies  that  the
treatment for patellofemoral pain syndrome and its prevention, is the strength of the muscles
that involve the lateral póstero region of the hip, improving the performance of the function
in the unipodal jump test, and can act in synergism with the quadriceps during the knee
extension movement.

A force work directed to the lateral pósterum muscles of the hip (abductors; lateral rotators;
extensors), together with strengthening of the knee muscles, for 4 weeks, in athletes with
anterior  knee  pain,  was  effective  in  symptomatology  after  the  procedures,  remaining
asymptomatic after one year of the intervention, that is, being effective, also, in prevention
(FUKUDA et al., 2010, 2012). However, a study covering the trunk muscles, hip and knee
stabilization, proved to be efficient in improving the kinematics of the lower limbs (dynamic
valve), pain and trunk and hip strength (MORAIS and FARIA, 2017; BALDON et al., 2015).
These  trunk  muscles  form  the  lumbopelvic  complex,  with  deep  and  superficial  stabilizers,
known as CORE and are important for controlling the trunk during expected or unexpected
movements,  internal  and  external,  allowing  to  produce,  control  and  transfer  forces.  A
strengthening program improves the neuromuscular conditions of this complex by reducing
the risks of knee injuries, however, inadequate control will compromise dynamic stability,
triggering possible problems (ALMEIDA, 2013).

In  his  study  Zazulak  et  al.  (2007),  observed  277  athletes,  where  25  of  them suffered  knee
injuries in a time of 3 years. Some factors predisposing to these lesions were found, such as:
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core  stability;  proprioception  of  the  trunk;  history  of  low  back  pain;  excessive  lateral
displacement of  the trunk.  Cowan et  al.  (2009),  Wilson and Davis  (2009) reported that
patients  with  patellofemoral  pain  presented  a  29%  decrease  in  lateral  flexion  force  of  the
trunk when compared to a pain-without group.

In the present study, the test performed to evaluate the strength of the middle gluteus was
that  of  open kinetic  chain hip abduction (CCA),  in  the same way as in  several  studies
presented abnormal patellar movement in relation to the femur in CCA. (LAPRADE et al.,
1998; POWERS, 2000; WITTSTEIN et al., 2006; SOUZA et al., 2010). Powers et al. (2003),
presented  through  dynamic  magnetic  resonance  imaging,  different  behaviors  in  the
kinematics of the patellofemoral in the exercises of CCA and closed kinetic chain (CCF),
exemplifying that at the time of unipodal squat in women, the patella remained stabilized,
and the femur performed an excessive internal rotation, increasing the lateral compression
force of the patella.

Some  studies  have  shown  the  strength  deficit  of  the  lateral  rotator,  abductor  and  hip
extensor muscles in patients with knee pain, characterizing the loss of strength among:
21-29% in abductors; 9-36% in side rotators; 16-25% in hip extensors (WILSON and DAVIS,
2009; IRELAND et al., 2003; CHICHANOWSKI et al., 2007; BOLGLA et al., 2008; DIERKS et al.,
2008).  These  strength  dysfunctions  of  these  quadrilateral  hip  stabilizing  muscles  favor
dynamic  valgo  contributing  to  patellofemoral  pain  syndrome,  increasing the  chances  of
anterior cruciate ligament injuries (ALMEIDA, 2013).

6. CONCLUSION

However,  it  was  concluded  that  the  evaluation  protocol  performed  through  the  PHAST
application  was  effective,  because  a  balance  pattern  of  some  muscle  structures  was
evidenced within  the  athletes,  where  it  identified  a  large  change in  muscle  strength  of  the
middle gluteus.

This makes the importance of pre-season evaluations when athletes return from a vacation,
where they were not using their muscles, and may present these imbalances.

With the evaluations completed and having measurable indicators, it is important to identify
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what are the changes and consequently increase a preventive training protocol, in order to
restore the imbalances found, in order to prevent any type of joint, muscle, bone, or ligament
injury, and/or even improving the neurophysiological response activity of athletes, aiming at
an improvement in athletic performance.
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