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ANATOMIC ALIGNMENT OF LOWER LIMBS AND MUSCULOSKELETAL
INJURIES IN RUNNERS: DESCRIPTIONS, ASSOCIATIONS AND INJURY
RATES

Aline Carla Araújo de Carvalho 1, Luiz Carlos Hespanhol, Jr. 2,3, Leonardo
Oliveira Pena Costa 4,5, Alexandre Dias Lopes 6,3. 1 Lecturer of the
Graduation Program in Physical Therapy, University Center CESMAC,
Maceió, AL, Brazil; 2 Junior Researcher of the Department of Public &
Occupational Health and EMGOþ Institute for Health and Care Research,
VU University Medical Center, Amsterdam, NH, The Netherlands;
3Researcher of the São Paulo Running Injury Group (SPRunIG) of the
Masters and Doctoral Programs in Physical Therapy, Universidade Cidade
de São Paulo – UNICID, São Paulo, SP, Brazil; 4Head and Associate
Professor of the Masters and Doctoral Programs in Physical Therapy,
Universidade Cidade de São Paulo – UNICID, São Paulo, SP, Brazil; 5 Senior
Research Fellow of the Musculoskeletal Division, The George Institute for
Global Health, Sydney, NSW, Australia; 6Associate Professor of the Masters
and Doctoral Programs in Physical Therapy, Universidade Cidade de São
Paulo – UNICID, São Paulo, SP, Brazil

Background: Much has been said about the influence of factors such as
lower limb alignment and the development of musculoskeletal injuries in
runners, but little evidence supports this hypothesis.
Objective: To describe the anatomical alignment of the lower limbs, to
measure the prevalence and incidence of musculoskeletal injuries
related to running, to examine the associations between the charac-
teristics of these injuries and anatomical alignment, and describe the
major injuries among runners and the anatomical regions most
affected.
Method: A prospective cohort study composed of 89 recreational
runners who underwent measures of bilateral Q angle, subtalar angle,
medial longitudinal arch and length discrepancy of lower limb and
were followed for a period of 12 weeks. We performed descriptive
analysis and verification of the association between the characteristics
of anatomical alignment of the runners and injuries. The incidence of
injuries was calculated using survival analysis and Cox regression
models determined the association between potential risk factors and
time of injury.
Results: Participants of the study were on average 44 years old (SD ¼ 10),
without major changes in the alignment of lower limbs and presented an
association between changes in Q angle and the discrepancy of Q angle
with musculoskeletal injuries. The prevalence of musculoskeletal injuries
related to running was 61.8%, the incidence over 12 weeks was 27%, ten-
dinopathies and muscle injuries were the most common injuries and the
knee and the leg were the most affected regions.
Conclusions: It was possible to identify the association of the discrepancy
between the Q angle and the Q angle changes with injuries in runners. We
also identified tendinopathies and muscle injuries as major injuries and
the knee as the most affected region.
* Corresponding author.
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BIOMECHANICAL PROFILE OF NEUROMUSCULAR EFFICIENCY OF THE
VASTUS MEDIALIS MUSCLE IN CAPOEIRA PRACTITIONERS

Pedro Olavo de Paulo Lima 1,*, Paulo Ricardo Pinto Camelo 2, Victor Matheus
Leite Mascarenhas Ferreira 2, Paulo Jorge Santiago do Nascimento 2, Ricardo
Hugo Gonzalez 3, Rodrigo Ribeiro de Oliveira 2. 1 League of Sports Physical
Therapy, Federal University of Ceara, Brazil; 2Human Movement Analysis
Laboratory, Federal University of Ceara, Brazil; 3 Institute of Physical
Education and Sports, Federal University of Ceara, Brazil

Background: Capoeira is a Brazilian sport that combines fighting and
dancing.
Objective: To evaluate the biomechanical profile of neuromuscular effi-
ciency (NME) of the vastus medialis muscle in capoeira practitioners.
Methods: We conducted a cross-sectional study in the Human Movement
Analysis Laboratory, Federal University of Ceara in 2012. We analyzed 51
subjects that were divided into Capoeira Group (CPG, n¼28) and Control
Group (COG, n¼23) (mean�standard deviation for CPG: 26.6�5.5 years
old, weight 78.2�5.70kg and height 1.7�0.06m). Capoeira practitioners
were evaluated with surface electromyography (Miotec�) and an iso-
kinetic dynamometer (Biodex�). The isokinetic protocol involved
concentric contractions for knee flexion and extension at 60�/s with 5
repetitions, respectively. Electromyographic (EMG) data were collected
simultaneously. NME was calculated by the ratio of myoelectrical activa-
tion (average of the Root Mean Square – RMS signal) and the peak torque
value generated by the muscle. Data were analyzed in SPSS software and
we used a t-student test (a¼0.05). The Institutional Ethical Committee
approved this study.
Results: Peak torque normalized by body weight of the quadriceps muscle
showed a significant difference only in the non-dominant limb (NDL), in
which the CPG showed 272.89�44.04%, while the COG of 226.90�63.40%,
p¼0.01. For the dominant limb (DL), the CPG was 276.52�38.85%, while
the GCO was 251.57�50.54%, p>0.05. There was no significant difference
in EMG, we found in DL 165.5�26.1mV for CPG and 157.4�37.2mV for COG,
p>0.05. We observed 165.7�32.2mV for CPG and 158.6�33.9mV for the
GCO in NDL; p>0.05. We found a significant difference in NME only for
NDL, in which the CPG was of 0.7�0.2mV/Nm, while the COG was of
0.8�0.2mV/Nm, p¼0.04. We observed 0.7�0.1mV/Nm for the CPG and
0.8�0.2mV/Nm for the COG in DL; p>0.05.
Conclusion: Capoeira practitioners were stronger than control subjects
only for NDL. The CPG presented great neuromuscular efficiency only for
NDL.

NEUROMUSCULAR DEFICITS IN YOUNG WOMEN WITH
PATELLOFEMORAL PAIN SYNDROME COMPARED TO A CONTROL GROUP

Camile Ludovico Zamboti 1, Rubens Alexandre da Silva, Jr. 2, Cynthia
Gobbi 1, Leonardo Shigaki 1, Diogo Paschualeto 1, Christiane Souza
Guerino Macedo 1. 1Universidade Estadual de Londrina, Londrina, Brazil;
2Universidade do Norte do Paraná (UNOPAR, LAFUP), Londrina, Brazil

Introduction: Patellofemoral Pain syndrome (PFPS) is characterized by
anterior knee pain with higher prevalence in women. The biomechanical
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imbalance of quadriceps and gluteus medius muscles can cause several
clinical symptoms in the injured knee.
Objective: To assess knee pain and neuromuscular deficits associated with
strength and postural control in women with PFPS.
Methods: Twenty young women agreed to participate in this study. The
subjects were separated in two groups: G1) PFPS (n¼10) with mean age
of 21 years and body mass index of 22Kg/m2, and G2) Control group (no
knee pain), with mean age of 22 years, and body mass index of 23Kg/m2.
Both groups answered the questionnaires for functional inability and
pain, Visual Analog Scale, Lysholm and Anterior Knee Pain Scale (AKPS).
Muscular strength was assessed by dynamometer measurement (N), the
subjects produced a maximal isometric contraction of quadriceps (Q),
gluteus medius (GM) and hip external rotators (ER) muscles. Postural
control was evaluated using a force platform under two conditions:
bipedal support and unipodal with the injured limb for the PFPS group.
Non-parametric Mann Whitney test was used to compare the groups for
all variables.
Results: Both groups were homogeneous for the anthropometric charac-
teristics). PFPS group presented higher pain than control (VAS¼ 4 vs VAS¼
0: p¼0,00); and more significant (p<0,01) disability signs by question-
naires (AKPS¼ 78 in PFPS vs AKPS¼98 in control, and Lysholm¼ 82 in PFPS
vs Lysholm¼ 99 in control. No difference between-group was found for
muscular lower limb strength. However, poor postural control was
observed for PFPS compared to the control group in both the conditions:
bipedal support (p¼0,02) and unipodal (p¼0,00).
Conclusion: Women with PFPS presented more pain, joint instability,
disability signs and poor postural control than a control group, despite the
muscular strength of the injured lower-limb being preserved.
THE EFFECTS OF SWIMMING AND TREADMILL TRAINING ON THE
BIOMECHANICAL BEHAVIOUR OF RATS FEMUR

M.V.F. Amaral 1, G.N. Mesquita 1, M.A. Bezerra 2, K.D.S. Lira 3, M.P.G.
Coutinho 4, S.R.A. Moraes 5. 1Graduation in Physiotherapy – UFPE, Brazil;
2Master in Physiotherapy – UFPE, University of Ceará – UFC, Brazil;
3Master in Physiotherapy – UFPE, Brazil; 4Master's Program in
Physiotherapy – UFPE, Brazil; 5Anatomy Department, University of
Pernambuco – UFPE, Brazil
* Laboratory of Neuromuscular Plasticity – UFPE, Brazil
Introduction: Exercise programs stimulate osteogenesis through small
bone deformations directly on bone remodelling rate. We evaluated the
effect of two modalities of exercise on the biomechanical behaviour of rats
femur.
Methods: 32 males Wistar rats, under standard vivarium conditions, were
randomly distributed in Control Group (CG; n¼12), Swimming Group (SG;
n¼9) and Treadmill Group (TG; n¼11). At 70 days of life, SG animals were
submitted to swimming exercise, whereas the TG were submitted to a
treadmill training in an ergometric treadmill, both lasting 8 weeks, 5 days
per week with duration of 1 hour each day. The CG didn’t suffer any
intervention. At the end of the experiment, the animals were anesthetized
and the femurs collected to assess weight, length and biomechanical
behaviour (elastic modulus, maximum tension, maximum strength,
maximum deformation). For statistical analysis, the Anova One-way Test
with post-hoc of Tukey was used to compare groups (p<0.05).
Results: The SG demonstrated greater weight (CG¼0.89�0.10776;
SG¼1.129�0.08974; p¼0.001) and length (CG¼3.744�0.11880;
SG¼3.937�0.09674; p¼0.002) of the femurs compared with CG, while the
TG demonstrated greater elastic modulus (CG¼5990.086�1262.53645;
TG¼7723.229�1468.86891;p¼0.02), lower maximum strength
(CG¼139.933�24.46695; TG¼104.7350�28.00201; p¼0.005) and
maximum deformation (CG¼3.466�1.00741; TG¼ 2.1553�0,82128;
p¼0.003) compared with CG. Comparing the modalities of training, the SG
presented higher values of weight (SG¼1.129�0.08974; TG¼0.896�
0.09420; p¼0.001), length (SG¼3.937�0.09674; TG¼3.652�0.12866;
p¼0.001) and maximum strength (SG¼149.463�19.16926; TG¼104.735�
28.00201; p ¼0.001) of the femurs.
Conclusion: Swimming exercise was effective to elevate themurinometric
parameters of the bone structure. However it was insufficient to elevate its
load resistance. Whereas running improved the femur stiffness, never-
theless without a deficit in its load resistance.

SENSORY MOTOR TRAINING IMPROVES COORDINATION, AGILITY AND
BALANCE IN SOCCER ATHLETES – BLIND RANDOMIZED CLINICAL TRIAL

Lucas Rafael Heleno 1, Rubens Alexandre da Silva, Jr. 2, Leonardo
Shigaki 1, Cynthia Gobbi Alves Araújo 1, Cristiane Regina Coelho
Candido 1, Victor Hugo Alves Okazaki 1, Robson Furlan Ricardo 1, Jonas de
Oliveira Pires 1, Christiane de S. Guerino Macedo 1. 1Universidade
Estadual de Londrina (UEL), Londrina, PR, Brazil; 2Universidade do Norte
do Paraná (UNOPAR, LAFUP), Londrina, PR, Brazil

Introduction: The role of the physiotherapist in soccer is well established
for injury prevention and rehabilitation using sensory motor training
(SMT).
Objective: Determine the efficacy of SMT designed exercises for coordi-
nation, agility and balance in athletes.
Methods: Twenty-three young male soccer athletes participated in this
study during their competitions. Before SMT exercises, all athletes per-
formed three functional tests: Figure-of-8 hop test (F.8), Side Hop Test
(SHT) and Star Excursion Balance Test (SEBT). Afterward, they performed
three unipodal balance task with closed eyes on a force platform, for 30
seconds, while centre of pressure (COP) parameters were computed such
as: elliptical area of COP (cm2) and mean velocity sway of COP in ante-
roposterior (VEL-AP) and mediolateral (VEL-ML) directions. Both lower
limbs (LL) were evaluated: right (RLL) and left (LLL) by blinded evaluator.
After testing, the athletes were randomized into a control group (n¼10)
and intervention SMT group (n¼12). The SMT group performed (3x/week)
static (land and foam), dynamic (jumps in different directions) and routes
(S, Z and W) balance exercises. The intervention was done for five weeks
with progression of exercises each week. At the end, all athletes were re-
evaluated. For statistical analysis, the Student paired t test and non-paired
was used.
Results: Significant improvement was observed for the SMT group after
intervention for all variables in both the RLL and LLL. Significant differ-
ences between groups were found on all functional tests: SHT (p<0,01), F.8
(p<0,01), and SEBT (p¼0,024). An improvement in postural balance was
also found in the A-COP (p<0,01), VEL-AP (p<0,01) and VEL-ML (p<0,01).
The comparison between groups after the SMT was positive for the
intervention group for all variables.
Conclusion: The SMT was effective for athletes to improve coordination,
agility and balance performance.

ASSESSING A METHOD TO MODIFY DEMAND LEVELS DURING THE
UNIPODAL SQUAT TASK

Giovanna Mendes Amaral, Hellen Veloso Rocha Marinho, Otávio Silva da
Mata, Juliana de Souza Magalhães, Paula Lanna Pereira da Silva, Sérgio
Teixeira da Fonseca. Universidade Federal de Minas Gerais, Belo
Horizonte, MG, Brazil

Squat tasks are commonly used in functional assessments. The present
study aimed to propose a system to modify demand levels during the
unipodal squat.
A green laser pointer was fixed laterally to the participants’ pelvis, parallel
to the floor and pointing to a black panel positioned in front of them. They
had to undertake ten consecutive unipodal squats guiding the green laser
vertically between two squared targets fixed to the panel. Manipulations
were done in: target width (W) (3, 5 or 10 cm) and distance (D) between
targets (30 or 60 cm). Thirteen healthy young adults were requested to
accomplish the task within all the six demand levels (six combinations
between W(3) & D(2)). The difference in movement time along the six
conditions was tested (ANOVA). The analysis included the data from those
participants whomwere able to perform three series with ten consecutive
squats in all the six demand conditions. They test was conducted in a
random order and they were able to rest anytime they requested along the
test section.
Only seven from the thirteen participants were able to accomplish all six
conditions. This can indicate the discriminative capability of the test. For
these seven participants, the movement time was significantly different
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