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RESUMO

Introdugao: A musculatura posterolateral do quadril tem importante papel na
prevencao e reabilitacdo de lesdes esportivas. O Hip Stability Isometric Test
(HipSIT) é um teste confiavel usado para avaliar a forca da musculatura
posterolateral do quadril no ambiente clinico. No entanto, a necessidade de
uma maca e o tempo gasto para ajustar o cinto fixador do dinamémetro manual
(HDD) podem ser uma barreira para a implementagao do HipSIT no cenario
esportivo, principalmente em esportes coletivos. Objetivo: Verificar a
confiabilidade intra-avaliadores e interavaliadores de uma avaliacido de forca da
musculatura posterolateral do quadril aplicada a equipes esportivas em suas
instalagdes. Chamamos este teste de Campo HipSIT (F-HipSIT). Métodos:
Dois avaliadores independentes (denominados “Avaliador A” e “Avaliador B”)
participaram de duas sessdes de testes nas instalagdes de treinamento das
equipes (denominadas “Dia 1” e “Dia 2”) intercaladas por pelo menos uma
semana. Sessenta atletas amadores (30 homens e 30 mulheres) foram
avaliados por meio do F-HipSIT. A ordem dos avaliadores em cada sesséo de
teste, bem como a ordem dos participantes e seus lados a serem testados,
foram previamente randomizados. Coeficiente de correlagao intraclasse (ICC),
erro padrao de medida (SEM), coeficiente de variagao (CV) e mudanga minima
detectavel (MDC) foram analisados. Resultados: O avaliador A obteve valores
de forca de 0,41+0,07 kgflkg e 0,42+0,07 kgf/lkg no “Dia 1" e no “Dia 27,
respectivamente. O avaliador B obteve 0,3810,07 kgf/kg e 0,40 +0,08 kgf/kg
nas duas sessbes de teste. O F-HipSIT apresentou boa confiabilidade
interavaliadores (ICCs de 0,78-0,85), com SEM de 0,03 kgf/lkg, MDC de
0,05-0,06 kgf/kg e CV de 7,1-8,6%. Ao mesmo tempo, o F-HipSIT mostrou boa
confiabilidade intra-avaliador (ICCs de 0,88-0,89), com SEM de 0,02 kgf/kg,
MDC de 0,03 kgf/lkg e CV de 5,9-6,3%. Conclusao: O F-HipSIT apresentou
boa confiabilidade intra e interavaliadores. As equipes médica/treinadora de
esportes coletivos podem incluir o F-HipSIT na rotina de avaliacbes para
monitorar a forca muscular posterolateral do quadril de atletas competitivos

rapidamente em qualquer lugar.

Palavras-chave: Forga muscular; Quadril; Dinamdmetro; Les&o esportiva.



ABSTRACT

Introduction: The posterolateral hip musculature plays a role on prevention
and rehabilitation of sports injuries. The Hip Stability Isometric Test (HipSIT) is a
reliable protocol used to assess the posterolateral hip musculature strength in
the clinical setting. However, the need for a stretcher and the time spent to
adjust the strap into which the hand-held dynamometer (HDD) must be properly
fitted may be a barrier for implementing the HipSIT in the sports setting,
especially in team sports. Objective: To verify the intra-rater and inter-rater
reliability of a posterolateral hip musculature strength assessment applied to the
athletic population at their sports facilities. We named this test Field HipSIT
(F-HipSIT). Methods: Two independent raters (named “Rater A” and “Rater B”)
attended training facilities in two sessions (named “Day 1” and “Day 27)
interspaced by at least one week. Sixty amateur athletes (30 male and 30
female) were assessed using the F-HipSIT. The order of raters in each testing
session, as well as the order of participants and their sides to be tested, were
previously randomized. Intraclass correlation coefficient (ICC), standard error of
measurement (SEM), coefficient of variation (CV), and minimal detectable
change (MDC) were analyzed. Results: Rater A obtained strength values of
0.41+0.07 kgf/kg and 0.42+0.07 kgf/kg in “Day 1” in “Day 2”, respectively. Rater
B obtained 0.38+0.07 kgf/kg and 0.40+0.08 kgf/kg in the two testing sessions.
The F-HipSIT presented good inter-rater reliability (ICCs of 0.78-0.85), with an
SEM of 0.03 kgf/kg, an MDC of 0.05-0.06 kgf/lkg and a CV of 7.1-8.6%.
Concurrently, the F-HipSIT showed good intra-rater reliability (ICCs of
0.88-0.89), with an SEM of 0.02 kgf/kg, an MDC of 0.03 kgf/lkg and a CV of
5.9-6.3%. Conclusion: The F-HipSIT presented good intra- and inter-rater
reliability. The medical/coaching staff of team sports can include the F-HipSIT in
the screening routine for monitoring the posterolateral hip muscle strength of

competitive athletes quickly anywhere.

Keywords: Strength muscle; Hip; Dynamometer; Sport injury.
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1 CONTEXTUALIZAGAO

A musculatura posterolateral do quadrii (MPQ) realiza a
extensao/rotagéo externa e abdugao do quadril (WILLY et al., 2019; WEBB et
al., 2022). Essas porgdes musculares participam funcionalmente do controle de
angulos no plano frontal (estabilizagdo) e na aceleragado durante o balango da
marcha (DORN et. al, 2012). Além disso, sao fundamentais na produgao de
forca horizontal durante a corrida (DORN et al., 2012; HAMNER & DELP, 2013;
MORIN et al., 2015) e por isso tem grande importancia no contexto esportivo.
Em suas variancias, existem diferengas no trofismo do gluteo maximo de
atletas recreativos ao alto rendimento. Em velocistas, por exemplo, o que
também pode ser atribuido as suas atividades especificas (TAKAHASHI et al.,
2022). Se observamos articulagbes ainda mais distais, como o tornozelo,
percebemos a importancia da MPQ também no controle postural dindmico,
onde alteragbes na supinagao do tornozelo podem refletir uma estratégia de
protecao da articulagcao em resposta a fadiga do quadril (DURY et al., 2022).

O fortalecimento da MPQ tem sido recomendado como uma intervengao
primaria para o tratamento de individuos com dor patelofemoral (WILLY et al.,
2019), reconstrugbes do ligamento cruzado anterior (ADAMS et al., 2012),
sindrome do impacto femoroacetabular (TERREL et al., 2021), tendinopatia
patelar (MUAIDI et al., 2020), lesdao por estiramento dos isquiotibiais
(MENDIGUCHIA et al., 2017), estabilidade crénica do tornozelo (SMITH et al.,
2018), entre outros. Estudos prospectivos trouxeram evidéncias conflitantes
quanto ao nivel de influéncia da fraqueza muscular do quadril no risco de
lesbes em populagdes atléticas (RATHLEFF et al.,, 2014; CHIA et al., 2020).
Observou-se por exemplo, evidéncia moderada a forte em estudos
prospectivos indicando nenhuma associagao entre a forca isométrica do quadril
e o risco de desenvolver DFP (RATHLEFF et al., 2014).

Evidéncias moderadas em estudos transversais indicando que homens e
mulheres com DFP tém menor for¢ca isométrica da musculatura do quadril em
comparagcao com individuos sem dor (RATHLEFF et al.,, 2014). Evidéncia
limitada de que déficits na propriocepgao do tronco e controle neuromuscular
bem como a combinagdo de valgo excessivo do joelho e angulo do tronco

ipsilateral ao aterrissar unilateralmente de um salto, podem ser fatores de risco
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para lesbes no joelho (CHIA et al, 2020). Mesmo assim, exercicios
direcionados a musculatura posterolateral do quadril geralmente sao incluidos
em programas de prevencao de lesées, como o popular FIFA 11+ (AL ATTAR
et al., 2016), como também, atletas e profissionais de saude contam com sua
eficiéncia para prevencédo de lesdes ( McCALL et al., 2014; MEURER et al.,
2017; LIPORACI et al., 2022).

Dada a importancia desses musculos tanto para a prevengao quanto
para a reabilitacdo de lesbes esportivas, ferramentas de avaliacdo confiaveis
sdao essenciais. A dinamometria isocinética € o método padrao-ouro, mas o
custo (aproximadamente R$ 250.000,00), o tamanho, a ndo portabilidade do
aparelho e dificuldade de logistica para deslocar um grupo de atletas e o tempo
demandado pelos longos protocolos (de 30-60 minutos) tornam essa opgao
inviavel para uso em grupos mais numerosos de atletas. Os dinamdmetros
portateis (HHDs) por sua vez, tém um custo relativamente baixo
(aproximadamente R$ 5.000,00), sdo portateis e mais rapidos para avaliar (de
2 a 5 minutos por grupo muscular) e podem ser uma opc¢ao para avaliagdes de
forca no ambiente clinico. Mensuracdo de forca por HHD tem mostrado
excelente confiabilidade interavaliadores e intra avaliadores na mensuragao da
forca isométrica dos musculos abdutores, rotadores externos e extensores do
quadril, porém de forma isolada (KRAMER et al., 1991, THORBORG et al.,
2013, MARTINS et al., 2017, KRAUSE et al., 2013, IEIRI et al., 2015).

Porém, ao analisar a MPQ em funcbes lombopélvicas, parece ser
reducionista pensar que é suficiente avaliar os musculos que a compdem
isoladamente. Afinal, movimentos tridimensionais do corpo humano durante a
maioria das atividades esportivas requerem recrutamento sinérgico da MPQ.
Nesse sentido, Almeida et al. (2017) propuseram o Teste Isométrico de
Estabilidade do Quadril (HipSIT) para permitir uma unica avaliagdo funcional
tridimensional da forca da MPQ como uma alternativa a multiplos testes
uniplanares com o HDD. Em suma, a for¢ga isométrica maxima €& medida
durante o exercicio conhecido como “ostra”, cujo objetivo é fortalecer a
musculatura glutea. O individuo a ser avaliado é posicionado em decubito
lateral com os joelhos flexionados (45° de flexdo de quadril e 90° de flexao de
joelho) e tornozelos juntos, o membro testado € o lado que n&o esta apoiado na

maca. Mantém-se 20° de abdug¢ao do quadril durante uma contracao isométrica
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maxima contra o HHD, posicionado 5 cm acima da interlinha articular do joelho
e preso a maca por uma cinta rigida. Outro grande beneficio dessa adaptagao
€ que avaliar isoladamente esses movimentos (Extensdo, Abdugao e Rotagao
Externa) tem o tempo triplo de testar de forma unificada no HipSIT.

Essa configuragdo do HipSIT apresentou excelente confiabilidade
intra-avaliador e inter-avaliadores (ALMEIDA et al., 2017). A partir de entéo, o
HipSIT vem sendo adotado no cenario clinico para avaliar a forga da MPQ
(PFLUEGLER et al., 2021, BRANCO et al., 2022). Além disso, o HipSIT original
(MORENO-PEREZ et al., 2022a) e uma verséo modificada (MORENO-PEREZ
et al., 2022b) foram recentemente usados para avaliagdo em esportes
coletivos. No entanto, a necessidade de uma maca e o tempo gasto para
ajustar a cinta na qual o HDD deve ser devidamente encaixado podem
desestimular o uso do HipSIT no contexto dos esportes coletivos em que
muitos atletas precisam ser avaliados rapidamente, muitas vezes em uma
bateria de testes realizada no préprio campo de jogo.

Uma alternativa para superar essa limitagao do HipSIT original é testar o
atleta deitado diretamente no solo. Assim, o HHD n&o pode ser fixado a maca e
o avaliador fica responsavel por segura-lo evitando movimentos do quadril
durante o teste. No entanto, a confiabilidade desse procedimento é incerta e

motivou a realizagao da presente dissertagao.
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2 OBJETIVO

Verificar a reprodutibilidade intra-avaliador e inter-avaliadores do “Field
Hip Stability Isometric Test (F-HipSIT)”, um teste proposto para avaliacdo de

forca da musculatura posterolateral do quadril no contexto esportivo.
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Field Hip Stability Isometric Test (F-HipSIT): Reliability of a posterolateral

hip musculature strength assessment in the sport setting

Introduction: The posterolateral hip musculature plays a role on prevention
and rehabilitation of sports injuries. The Hip Stability Isometric Test (HipSIT) is a
reliable protocol used to assess the posterolateral hip musculature strength in
the clinical setting. However, the need for a stretcher and the time spent to
adjust the strap into which the hand-held dynamometer (HDD) must be properly
fitted may be a barrier for implementing the HipSIT in the sports setting,
especially in team sports.

Objective: To verify the intra-rater and inter-rater reliability of a posterolateral
hip musculature strength assessment applied to the athletic population at their
sports facilities. We named this test Field HipSIT (F-HipSIT).

Methods: Two independent raters (named “Rater A” and “Rater B”) attended
training facilities in two sessions (named “Day 1” and “Day 2”) interspaced by at
least one week. Sixty amateur athletes (30 male and 30 female) were assessed
using the F-HipSIT. The order of raters in each testing session, as well as the
order of participants and their sides to be tested, were previously randomized.
Intraclass correlation coefficient (ICC), standard error of measurement (SEM),
coefficient of variation (CV), and minimal detectable change (MDC) were
analyzed.

Results: Rater A obtained strength values of 0.41+£0.07 kgf/kg and 0.42+0.07
kgf/kg in “Day 1” in “Day 2", respectively. Rater B obtained 0.38+0.07 kgf/kg and
0.40+£0.08 kgf/kg in the two testing sessions. The F-HipSIT presented good
inter-rater reliability (ICCs of 0.78-0.85), with an SEM of 0.03 kgf/kg, an MDC of
0.05-0.06 kgf/kg and a CV of 7.1-8.6%. Concurrently, the F-HipSIT showed
good intra-rater reliability (ICCs of 0.88-0.89), with an SEM of 0.02 kgf/kg, an
MDC of 0.03 kgf/kg and a CV of 5.9-6.3%.

Conclusion: The F-HipSIT presented good intra- and inter-rater reliability. The
medical/coaching staff of team sports can include the F-HipSIT in the screening
routine for monitoring the posterolateral hip muscle strength of competitive

athletes quickly anywhere.

Keywords: Strength testing; Hip muscle; Dynamometer; Sports injury.
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INTRODUCTION

Hip muscle strength plays a fundamental role in the rehabilitation process
of a range of sport injuries. Strengthening of the posterolateral hip musculature
(ie, hip abductors, external rotators, and extensors) have been recommended
as a primary intervention for treating individuals with patellofemoral pain *, while
gluteal muscle-targeted resistance exercises have been largely applied
following anterior cruciate ligament reconstruction 2, femoroacetabular
impingement syndrome 3, patellar tendinopathy #, hamstring strain injury ®,
chronic ankle stability ® among others. Prospective studies have provided
conflicting evidence regarding the role of hip muscle weakness on injury risk of
athletic populations 8. Even so, posterolateral hip musculature-targeted
exercises are usually included into injury prevention programs, such as the
popular FIFA 11+ °, and both athletes and health staff members rely on its
efficiency for injury prevention %1112,

Given the importance of posterolateral hip musculature for both the
prevention and rehabilitation of sports injuries, reliable evaluation tools are
imperative. The higher the reliability, the greater the probability that changes
observed at different times or by different raters are due to real changes in
performance and not to errors related to the protocol. Isokinetic dynamometry is
the gold standard method, but the cost, size, non-portability, and
time-consuming protocols make this option not feasible for large-scale use.
Handheld dynamometers (HHDs’) have a relatively low cost and may be an
option for strength evaluations in the clinical setting. The hip abductor, external
rotator, and extensor muscle strength capacity may be evaluated individually
and with proper reliabilty using an HHD ' ' 1 18 However, the
three-dimensional human body movements during most sports activities require
synergistic recruitment from the different portions of the posterolateral hip
musculature. Therefore, segmented strength evaluations may not reproduce the
functional demands of hip muscles, in addition to being time-consuming for
clinicians and patients.

In 2017, Almeida et al.'” proposed the Hip Stability Isometric Test
(HipSIT) to allow a single functional three-dimensional HDD assessment of the
hip posterolateral strength as an alternative to multiple uniplanar HDD tests. In

short, maximal isometric strength is measured during the exercise known as
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‘clam”, aimed to strengthen the gluteal musculature. The individual to be
evaluated is positioned side-lying with knees bent (45° of hip flexion and 90° of
knee flexion) and ankles together, the tested limb is the side that is not resting
on the stretcher. A 20° of hip abduction is kept during a maximal isometric
contraction against the HHD, positioned 5 cm above the knee joint interline and
attached to the stretcher by a rigid strap. This HipSIT set-up presented excellent
intra-rater and inter-rater reliability '7. Thenceforth the HipSIt has been adopted
in the clinical setting for assessing posterolateral hip muscle strength 8.
Moreover, the original HipSIT ?° and a modifiable version 2! have recently been
used for assessment in team sports. However, the need for a stretcher and the
time spent to adjust the strap into which the HDD must be properly fitted may
discourage the use of HipSIT by team sports in which many athletes need to be
evaluated quickly, often in a battery of tests carried out on the field of play.

An alternative to overcome this limitation of the original HipSIT is to test
the athlete lying directly on the ground. Thus, the HHD cannot be fixed and the
tester becomes responsible for holding it while preventing hip movements
during the test. However, the reliability of this procedure is uncertain. Therefore,
the present study aimed at verifying the intra-rater and inter-rater reliability of a
posterolateral hip musculature strength assessment applied to the athletic

population at their sports facilities. We named this test Field HipSIT (F-HipSIT).

METHODS
Study Design

To evaluate the intra-rater and inter-rater reliability of the F-HipSIT, two
independent raters attended training facilities in two sessions (named “Day 1”
and “‘Day 27) interspaced by at least one week. Both raters were male
physiotherapists with a minimum of 2 years of experience assessing
professional and amateur players using HHD. The rater named “Rater A” was
23 years old, 1.65 m tall, and 68 kg of body mass. The rater named “Rater B”
was 30 years old, 1.70 m tall, and 75 kg of body mass. The order of raters in
each testing session, as well as the order of participants and their sides to be
tested, were previously randomized. The study was approved by the
institutional research ethics committee (CAAE: 43483421.8.00005345).
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Participants

Sixty participants (30 men and 30 women) completed the activities of this
study. There was a sample loss of three men and five women. All were
excluded for not being present in the two consecutive training sessions in which
the evaluations were carried out. They were futsal amateur athletes playing in
competitive municipal and state-level leagues (n=45) and high-intensity physical
functional training practitioners (n=15). Participants should have at least 2 years
of periodized sports practice in their modality. The study inclusion criteria were:
(1) age between 18 and 35 years; (2) a minimum engagement of two training
sessions per week on the sport modality; (3) being able to understand the
protocol and correctly perform the F-HipSIT; and (4) attend the two assessment
sessions. Volunteers with a history of musculoskeletal injury (self-reported) in
the hip region in the 12 months before the tests and/or any current
musculoskeletal injury or disease that could interfere with the F-HipSIT
performance were excluded.

Participants were instructed not to perform high-intensity activities the
day before the assessments, nor to take any medication. All volunteers were
previously informed about the study objectives, procedures, and risks, and

provided written informed consent before participating in the study.

F-HipSIT

A pilot study with five volunteers defined the protocol, including 1) the
guidelines for the athletes; 2) the testers and athletes positioning; 3) the
positioning of the HDD; 4) time under maximum contraction; 5) the
between-attempts rest interval; and 6) the standardized verbal encouragement.
It was consensually defined by raters that the athlete’s hip and knee angles
described for the original Hip-SIT (performed on a stretcher)!'” worked well on
F-HipSIT (applied on the floor).

In both sessions (Day 1 and Day 2), participants performed a
standardized 5-minute warm-up protocol consisting of multiarticular mobility with
a focus on the hip joint and body weight neuromuscular activations. Then, a
researcher explained the testing procedures while raters A and B simulated an

F-HipSIT for the participants' visual familiarization. Participants performed up to
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3 submaximal repetitions of the F-HipSIT as a specific warm-up and
familiarization. Thereafter, the rater drawn to first apply the F-HipSIT conducted
3 valid repetitions for each side. Repetition lasted 5 seconds, interspaced by
30-second rest intervals. After testing both sides, 1-minute rest was given
during which the second rater took place. Raters were mutually blinded by the
strength values collected. Raters were also blinded on Day 2 about the scores
on Day 1. The averages of force peaks between the sides of each appraised
were used for analysis. During the test, up to five attempts were made to obtain
three valid force values.

To perform the F-HipSIT, the participants were positioned sideways on a
mat placed on the ground (Figure 1). Both hips were kept at 45° of flexion and
knees at 90° of flexion, and the leg tested was the one without contact with the
mat. Participants positioned one arm in contact with the mat using the hand as
head support, and the ipsilateral arm (the same side of the tested leg) in front of
the trunk. Just before the test, the rater guided the tested leg to ~20° of hip
abduction. Positioning angles were obtained using a digital inclinometer. The
raters' hands firmly secured the HHD (Medeor; MedTech, BR) perpendicularly
and laterally 5 cm above the knee joint interline of the tested leg (i.e., at the
same anatomical position where the strap is attached in the original HipSIT).
The HHD transmitted the data (sample rate=1MHz with peak force value
precision of 0.92 kgf) to a smartphone and the values were recorded on the My
SP Tech application (Medeor; MedTech, Brazil). The raters avoided pressing the
HHD against the participants' thigh, focusing only on keeping the maximum
action of the posterolateral hip muscles complex isometric, preventing any
movement that could interfere with the scores. In each execution, a
standardized verbal stimulus was used to encourage athletes to reach their
maximum strength values. The mean of peak force was divided by the athlete’s
body mass measured before the test and considered for analysis. The mean

between the 2 legs was used for reliability analysis®’.

<< Figure 1>>
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Statistical Analysis

The raters’ scores on both days 1 and 2 were normally distributed, according to
the Shapiro-Wilk test. Mean with 95% confidence intervals and the range of
scores were used to describe the scores of the tests conducted by both raters
on Days 1 and 2. A two-way repeated-measures ANOVA with Bonferroni
post-hoc with a 5% (a<0.05) significance level was used to verify the interaction
between groups (Raters A and B) and time (Days 1 and 2) on the F-HipSIT
scores. Intraclass correlation coefficient (ICC) was calculated [with the
respective 95% confidence interval (Cl)] using a 2-way mixed model. ICC
values were interpreted as poor (<0.50), moderate (0.50-0.74), good
(0.75-0.90), and excellent (>0.90)?2. An ICC higher than 0.75 was used as the
cut-off value to catalog the F-HipSIT as a reliable test??>. The Standard Error of
Measurement (SEM) was calculated by dividing the standard deviation (SD) of
the mean differences between the 2 measurements by the square root of 2 (SD
differences/2). SEM expressed in percentage values as a coefficient of
variation (CV) was calculated to determine the magnitude of the variability
between test-retest. A CV lower than 10% was used as the cut-off value to
consider the F-HipSIT as a test with low error®. The minimal detectable change
(MDC95%) was calculated (MDC95% = SEM x 1.96 x V2) and reflects the
smallest within-person change in a score that can be interpreted as a “real”
change with 95% of probability. The between-tests (intra-rater and inter-rater)
agreement was tested using the Bland-Altman 95% limits of agreement

method.

RESULTS

Sixty volunteers took part in this reliability study (Table 1). Results of
F-HipSIT measured by each rater (A and B) on each testing day (1 and 2) are
presented in Table 2. There was no rater-by-day significant interaction
(p=0.158). Strength values measured on day 2 were higher than those
measured on day 1 [p<0.001; 0.016 kgf/lkg (0.011;0.022 95%Cl); 4.6% (3.8;8.4
95%Cl)]. Individual strength values and variations are illustrated by raincloud

plots in Figure 2.
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The F-HipSIT presented good intra-rater reliability (ICCs of 0.88-0.89),
with an SEM of 0.02 kgf/kg, an MDC of 0.03 kgf/kg and a CV of 5.9-6.3%. At the
same time, the F-HipSIT presented good inter-rater reliability (ICCs of
0.78-0.85), with an SEM of 0.03 kgf/kg, an MDC of 0.05-0.06 kgf/kg and a CV of
7.1-8.6%. Intra-rater and inter-rater reliability scores are further detailed in Table

3 and illustrated by Bland-Altman plots in Figure 3.
<< Table 1 >>
<< Table 2 >>
<< Figure 2 >>

<< Figure 3 >>

DISCUSSION

In this study we verified the intra- and inter-rater reliability of an
alternative field test for the assessment of posterolateral hip strength using an
HHD. Our main findings supported that the F-HipSIT provides reliable strength
measures. Also, considering its low cost, time efficiency, ease for athletes to
perform, and portability, the F-HipSIT can be feasibly integrated into the
athlete’s assessment routine of team sports at their training facilities.

The use of the clam exercise position to assess the posterolateral hip
strength with the HDD was first proposed by Almeida e al. 7. The original
HipSIT strength values were ~0.27 kgf/kg ', thus lower than the ~0.40 kgf/kg
found in our study using the F-HipSIT. We suppose this difference in strength
values is not related to the test itself (HipSIT vs. F-HipSIT). Considering that our
study assessed amateur athletes of both sexes engaged in a structured training
routine while Almeida’s'” study assessed women involved in recreational
physical activity, the greater strength values in our sample were somewhat
expected. It is noteworthy that Almeida et al. " reported excellent intra- and
inter-rater reliability values (ICC=0.98) for the original HipSIT, thus greater than
those we found for the F-HipSIT. The lower ICC scores of F-HipSIT compared
to the original HipSIT was expected, since the stabilization performed by rigid

straps attached to a stretcher tends to be more accurate than the stabilization
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performed manually, especially when the rater must resist the force generated
by athletes with powerful lower limb muscles. Nevertheless, the F-HipSIT ICC
scores evidenced its good intra- and inter-rater reliability, supporting this test as
a reliable option to assess the posterolateral hip strength using an HHD within
sport club facilities.

Other measures than ICC further supported the absolute reliability of the
F-HipSIT. A 10% CV is the limit for a measure to be considered reliable?*, and
F-HipSIT presented intra- and inter-rater CV of ~6% and ~7%, respectively. For
medical/coaching staffs, it is even more interesting to know the absolute value
that overcomes the test error, and this information can be provided by SEM.
The SEM of 0.02 kgf/kg and 0.03 kgf/kg when the F-HipSIT was performed by
the same rater and different raters, respectively, means that a variation between
tests lower than such values is likely due the inherent error of the test and not to
a real change in performance. To represent a real change with 95% de
probability, the difference between F-HipSIT tests should be greater than the
MDC of 0.03 kgf/lkg and 0.05 kgf/kg for intra- and inter-rater assessments,
respectively. It is noteworthy the original HipSIT presented CV of 5%, a SEM of
0.01 kgf/kg and MDC of 0.04 kgf/kg ', but caution is required for comparison
between studies due to the differences in the sample profile.

Strengthening of the posterolateral hip musculature has been a focus of
exercise protocols for both rehabilitation 2® and prevention %" of
musculoskeletal injuries. The clam exercise is a potent activator of the gluteus
maximus and gluteus medius muscles, combined with a minor participation of
muscles such as the tensor fascia lata and hamstrings 2%, In addition, this
exercise may be performed anywhere and requires no other equipment than an
elastic band. These factors probably played a role in the popularization of the
clam exercise as a strengthening strategy to the posterolateral hip musculature.
Next, the clam exercise positioning and muscular action was adapted to an
assessment tool in the clinical setting through the HipSIT ', and now we
proposed the F-HipSIT as an alternative for the sports context.

There are few studies assessing hip muscle strength of athletic
populations using HHD and most protocols require extra accessories like
stretchers, belts, and other fasteners '+2°2':3 Some of the strengths of this

study are its external validity, attending the amateur athletes at their own sports
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facilities (ie, outside the laboratory or physiotherapy room) and the needless
additional equipment than an HHD and a goniometer. Clubs usually carry out
complete assessments in the preseason, but monitoring these variables during
the season is usually difficult due to the training routine, competitions, travel,
etc. At the same time, monitoring modifiable risk factors, such as muscle
strength, throughout the season is paramount when thinking about injury
prevention 3'. The F-HipSIT is applied on the floor in a reduced area that does
not block the activities of the other athletes. Also, the bilateral protocol takes up
to 3-4 minutes for each participant and there was no report of muscle soreness
nor increased fatigue. Therefore, F-HipSIT is a feasible tool to carry out this
continuous athletes’ monitoring, where time-saving and minimal interference
with the training load is mandatory.

Some limitations of the present study should be acknowledged. First, the
F-HipSIT is rater-dependent. The rater’s ability to stabilize and counteract the
athletes’ muscle action to keep the test isometric is influenced by the rater’s
height, strength, and positioning during the test execution. The rater’s
experience with the HHD, as well as the format of the equipment itself (since
the positioning of the rater's hands is not standardized among dynamometers),
are also possible intervening factors on reproducibility. However, both raters of
the present study were individuals of average height, physically active with no
more than 4 years of experience with HHD. Therefore, it seems reasonable to
hypothesize that most practitioners can use the F-HipSIT with a level of
reliability close to that verified in the present study. As a second limitation,
relationship of the F-HipSIT with biomechanical changes of the lower limb has
not yet been evaluated, as well as its relationship with the development of
lower-limb injuries. Therefore, medical/coaching staffs should not treat F-HipSIT
results as an evidence-based risk factor for injuries before prospective studies

prove this association.
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CONCLUSION

This study proposed a novel way of applying a reliable clinical test to
assess the strength of the posterolateral hip muscles in the sport setting. The
F-HipSIT presented good intra- and inter-rater reliability. Further investigations
are encouraged to verify the efficacy of the F-HipSIT as a tool to identify
athletes at increased risk of injuries. The medical/coaching staff of team sports
can include the F-HipSIT in the screening routine for monitoring the

posterolateral hip muscle strength of competitive athletes quickly anywhere.



33

REFERENCES

1. Willy RW, Hoglund LT, Barton CJ, Bolgla LA, Scalzitti DA, Logerstedt DS,
Lynch AD, Snyder-Mackler L, McDonough CM. Patellofemoral Pain. J
Orthop Sports Phys Ther. 2019 Sep;49(9):CPG1-CPG95. doi:
10.2519/jospt.2019.0302. PMID: 31475628.

2. Adams D, Logerstedt DS, Hunter-Giordano A, Axe MJ, Snyder-Mackler
L. Current concepts for anterior cruciate ligament reconstruction: a
criterion-based rehabilitation progression. J Orthop Sports Phys Ther.
2012 Jul;42(7):601-14. doi: 10.2519/jospt.2012.3871. Epub 2012 Mar 8.
PMID: 22402434; PMCID: PMC3576892.

3. Terrell SL, Olson GE, Lynch J. Therapeutic Exercise Approaches to
Nonoperative and Postoperative Management of Femoroacetabular
Impingement Syndrome. J Athl Train. 2021 Jan 1;56(1):31-45. doi:
10.4085/1062-6050-0488.19. PMID: 33112956; PMCID: PMC7863596

4. Muaidi QI. Rehabilitation of patellar tendinopathy. J Musculoskelet
Neuronal Interact. 2020 Dec 1;20(4):535-540. PMID: 33265081; PMCID:
PMC7716685.

5. Mendiguchia J, Martinez-Ruiz E, Edouard P, Morin JB, Martinez-Martinez
F, I|doate F, Mendez-Villanueva A. A Multifactorial, Criteria-based
Progressive Algorithm for Hamstring Injury Treatment. Med Sci Sports
Exerc. 2017 Jul;49(7):1482-1492. doi:
10.1249/MSS.0000000000001241. PMID: 28277402.

6. Smith Bl, Curtis D, Docherty CL. Effects of Hip Strengthening on
Neuromuscular Control, Hip Strength, and Self-Reported Functional
Deficits in Individuals With Chronic Ankle Instability. J Sport Rehabil.
2018 Jul 1;27(4):364-370. doi: 10.1123/jsr.2016-0143. Epub 2018 Jun
12. PMID: 28605235.

7. Rathleff MS, Rathleff CR, Crossley KM, Barton CJ. Is hip strength a risk
factor for patellofemoral pain? A systematic review and meta-analysis. Br
J Sports Med. 2014 Jul;48(14):1088. doi: 10.1136/bjsports-2013-093305.
Epub 2014 Mar 31. PMID: 24687010.



34

8. Chia L, de Oliveira Silva D, McKay MJ, Sullivan J, Micolis de Azevedo F,
Pappas E. Limited Support for Trunk and Hip Deficits as Risk Factors for
Athletic Knee Injuries: A Systematic Review With Meta-analysis and
Best-Evidence Synthesis. J Orthop Sports Phys Ther. 2020
Sep;50(9):476-489. doi: 10.2519/jospt.2020.9705. Epub 2020 Aug 1.
PMID: 32741330.

9. Al Attar WS, Soomro N, Pappas E, Sinclair PJ, Sanders RH. How
Effective are F-MARC Injury Prevention Programs for Soccer Players? A
Systematic Review and Meta-Analysis. Sports Med. 2016
Feb;46(2):205-17. doi: 10.1007/s40279-015-0404-x. PMID: 26403470.

10.McCall A, Carling C, Nedelec M, Davison M, Le Gall F, Berthoin S,
Dupont G. 2014. Risk factors, testing and preventative strategies for
non-contact injuries in professional football: current perceptions and
practices of 44 teams from various premier leagues. Br J Sports Med.
48(18):1352-1357.

11. Meurer MC, Silva MF, Baroni BM (2017) Strategies for injury prevention
in Brazilian football: perceptions of physiotherapists and practices of
premier league teams. Phys Ther Sport 28:1-8.

12.Liporaci RF, Yoshimura S, Baroni BM. Perceptions of Professional
Football Players on Injury Risk Factors and Prevention Strategies. Sci
Med Footb. 2022 May;6(2):148-152. doi:
10.1080/24733938.2021.1937689. Epub 2021 Jun 9. PMID: 35475749.

13.Kramer JF, Vaz MD, Vandervoort AA. Reliability of isometric hip abductor
torques during examiner- and belt-resisted tests. J Gerontol. 1991
Mar;46(2):M47-51. doi: 10.1093/geronj/46.2.m47. PMID: 1997572.

14.Thorborg K, Bandholm T, Holmich P. Hip- and knee-strength
assessments using a hand-held dynamometer with external belt-fixation
are inter-tester reliable. Knee Surg Sports Traumatol Arthrosc. 2013
Mar;21(3):550-5. doi: 10.1007/s00167-012-2115-2. Epub 2012 Jul 7.
PMID: 22773065.

15.Krause DA, Neuger MD, Lambert KA, Johnson AE, DeVinny HA,
Hollman JH. Effects of examiner strength on reliability of hip-strength

testing using a handheld dynamometer. J Sport Rehabil. 2014



35

Feb;23(1):56-64. doi: 10.1123/jsr.2012-0070. Epub 2013 Nov 14. PMID:
24231811.

16.leiri A, Tushima E, Ishida K, Inoue M, Kanno T, Masuda T. Reliability of
measurements of hip abduction strength obtained with a hand-held
dynamometer. Physiother Theory Pract. 2015 Feb;31(2):146-52. doi:
10.3109/09593985.2014.960539. Epub 2014 Sep 29. PMID: 25264015.

17.Almeida GPL, das Neves Rodrigues HL, de Freitas BW, de Paula Lima
PO. Reliability and Validity of the Hip Stability Isometric Test (HipSIT): A
New Method to Assess Hip Posterolateral Muscle Strength. J Orthop
Sports Phys Ther. 2017 Dec;47(12):906-913. doi:
10.2519/jospt.2017.7274. Epub 2017 Oct 9. PMID: 28992771.

18.Pfluegler G, Borkovec M, Kasper J, McLean S. The immediate effects of
passive hip joint mobilization on hip abductor/external rotator muscle
strength in patients with anterior knee pain and impaired hip function. A
randomized, placebo-controlled crossover trial. J Man Manip Ther. 2021
Feb;29(1):14-22. doi: 10.1080/10669817.2020.1765625. Epub 2020 May
26. PMID: 32452284; PMCID: PMC7889181.

19.Branco GR, Resende RA, Bittencourt NFN, Mendonca LD. Interaction of
hip and foot factors associated with anterior knee pain in mountain
bikers. Phys Ther Sport. 2022 May;55:139-145. doi:
10.1016/j.ptsp.2022.04.001. Epub 2022 Apr 5. PMID: 35413665.

20.Moreno-Pérez V, Rodas G, Pefiaranda-Moraga M, Lépez-Samanes A,
Romero-Rodriguez D, Aagaard P, Del Coso J. Effects of Football
Training and Match-Play on Hamstring Muscle Strength and Passive Hip
and Ankle Range of Motion during the Competitive Season. Int J Environ
Res Public Health. 2022a Mar 2;19(5):2897. doi:
10.3390/ijerph19052897. PMID: 35270589; PMCID: PMC8909953.

21.Moreno-Pérez V, Pefiaranda M, Soler A, Lopez-Samanes A, Aagaard P,
Del Coso J. Effects of Whole-Season Training and Match-Play on Hip
Adductor and Abductor Muscle Strength in Soccer Players: A Pilot Study.
Sports Health. 2022b Nov-Dec;14(6):912-919. doi:
10.1177/19417381211053783. Epub 2021 Nov 10. PMID: 34758654;
PMCID: PMC9631036.



36

22.Koo TK, Li MY. A Guideline of Selecting and Reporting Intraclass
Correlation Coefficients for Reliability Research. J Chiropr Med. 2016
Jun;15(2):155-63. doi: 10.1016/j.jcm.2016.02.012. Epub 2016 Mar 31.
Erratum in: J Chiropr Med. 2017 Dec;16(4):346. PMID: 27330520;
PMCID: PMC4913118.

23.Lee KM, Lee J, Chung CY, Ahn S, Sung KH, Kim TW, Lee HJ, Park MS.
Pitfalls and important issues in testing reliability using intraclass
correlation coefficients in orthopaedic research. Clin Orthop Surg. 2012
Jun;4(2):149-55. doi: 10.4055/cios.2012.4.2.149. Epub 2012 May 17.
PMID: 22662301; PMCID: PMC3360188.

24.Cormack SJ, Newton RU, McGuigan MR, Doyle TL. Reliability of
measures obtained during single and repeated countermovement jumps.
Int J Sports Physiol Perform. 2008 Jun;3(2):131-44. doi:
10.1123/ijspp.3.2.131. PMID: 19208922.

25.Powers CM. The influence of abnormal hip mechanics on knee injury: a
biomechanical perspective. J Orthop Sports Phys Ther.
2010;40(2):42-51.

26. Bolgla LA, Malone TR Umberger BR Uhl TL. Comparison of hip and
knee strength and neuromuscular activity in subjects with and without
patellofemoral pain syndrome. Int J Sports Phys Ther.
2011;6(4):285-296.

27.Marshall AR Noronha M Zacharias A Kapakoulakis T Green R. Structure
and function of the abductors in patients with hip osteoarthritis:
Systematic review and meta-analysis. J Back Musculoskelet Rehabil.
2016;29(2):191-204.

28.Cambridge ED, Sidorkewicz N, Ikeda DM, McGill SM. Progressive hip
rehabilitation: the effects of resistance band placement on gluteal
activation during two common exercises. Clin Biomech (Bristol, Avon).
2012 Aug;27(7):719-24. doi: 10.1016/j.clinbiomech.2012.03.002. Epub
2012 Mar 30. PMID: 22464817.

29.Selkowitz DM, Beneck GJ, Powers CM. Which exercises target the
gluteal muscles while minimizing activation of the tensor fascia lata?

Electromyographic assessment using fine-wire electrodes. J Orthop



37

Sports Phys Ther. 2013 Feb;43(2):54-64. doi: 10.2519/jospt.2013.4116.
Epub 2012 Nov 16. PMID: 23160432.

30.Thorborg K, Petersen J, Magnusson SP, Hélmich P. Clinical assessment
of hip strength using a hand-held dynamometer is reliable. Scand J Med
Sci Sports. 2010 Jun;20(3):493-501. doi:
10.1111/j.1600-0838.2009.00958.x. Epub 2009 Jun 23. PMID: 19558384.

31.Baroni, Bruno Manfredini; Costa, Leonardo Oliveira Pena
Evidence-Based Prevention of Sports Injuries: Is the Sports MFedicine
Community on the Right Track?. JOURNAL OF ORTHOPAEDIC &
SPORTS PHYSICAL THERAPY, v. 51, p. 91-93, 2021.


http://lattes.cnpq.br/0753700791326765

FIGURES

Figure 1.

F-HipSIT execution positioning.
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Figure 2. Raincloud plots of intra-rater reliability of Day 1 and Day 2 F-HipSIT
test (Rater A, panel A; Rater B, panel B). Dots represent individual scores on
Day 1 (dark gray) and Day 2 (light gray). Boxplots of each figure represent the

mean, 2" quartile and standard deviation.
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Figure 3. Intra-rater (Rater A, panel A; Rater B, panel B) and inter-rater (Day 1,

panel C; Day 2, panel D) Bland-Altman plots. Solid gray lines represent the 95%

limits of agreement for the difference and the solid gray lines represent the

mean of the two measures. Dashed black lines represent zero (no difference

between measures). Each black dot represents an individual participant. The

X-axis are the mean between two measures and the Y-axis are the difference

between the same two measures.



TABLES

Table 1. Characteristics of the participants (n=60).

41

Mean*SD (95%Cl) Min; Max
Age (years) 2516.1 (22.8;27.2) 18; 35
Height (m) 1.70+0.10 (1.66;1.74) 1.52; 1.95
Weight (kg) 68.2+11.5 (64.1;72.3) 49; 100
BMI (kg/m?) 23.512.6 (22.6;24.4) 17.2; 311

BMI, Body mass index; Cl, confidence interval; Max, maximum; Min, minimum.

Table 2. Results of the F-HipSIT (presented in kgf/kg) for each rater (A and B)

on each testing day (1 and 2).

Testing day 1 Testing day 2
Min;
MeanzSD (95%Cl) Min; Max MeanxSD (95%Cl) Max
Rater A 0.41+0.07 (0.38;0.43) 0.27; 0.61 0.42+0.07 0.25;
(0.39;0.44) 0.61
Rater B 0.38+0.07 (0.36;0.41) 0.21; 0.64 0.40+0.08 0.23;
(0.37;0.43) 0.63

Cl, confidence interval; Max, maximum,; Min, minimum.



Table 3. Intra-rater and inter-rater reliability scores of the F-HipSIT.
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Bland-Altman
SEM Ccv MDC
ICC (kaflka) (%) (kaflka) Mean Lower Upper

giika ° grka Difference LoA LoA
Intra-rater - Rater A 0.88 (0.78; 0.93) 0.02 5.61 0.03 -0.01 -0.08 0.05
Intra-rater - Rater B 0.89 (0.71; 0.95) 0.02 5.57 0.03 -0.02 -0.08 0.04
Inter-rater - Day 1 0.78 (0.59; 0.88) 0.03 7.83 0.06 0.02 -0.06 0.11
Inter-rater - Day 2 0.85 (0.74; 0.91) 0.03 6.67 0.05 0.01 -0.06 0.09

CV, coefficient of variation; ICC, Intraclass Correlation Coefficient; LoA, Limits of Agreement; MDC, Minimal Detectable

Change; SEM, standard error measure;
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5 CONCLUSAO GERAL

O processo de desenvolvimento da presente dissertacdo envolveu uma
série de discussdes e o aperfeicoamento de conceitos e ideias, o que culminou
na proposta de uma nova forma de aplicacédo do teste clinico HipSIT, utilizado
para avaliar a forca dos musculos do complexo posterolateral do quadril,
visando a sua utilizagao por equipes esportivas. O trabalho desenvolvido para
verificar a reprodutibilidade do chamado F-HipSIT apresentou em seus
resultados bons niveis de reprodutibilidade intra- e inter-avaliadores. Nossos
achados colocam o F-HipSIT como um protocolo confiavel para a mensuracao
da forga da musculatura posterolateral do quadril no contexto esportivo. O
custo acessivel dos equipamentos de dinamometria portatil, somado a rapidez
de aplicagao do teste e a possibilidade de ser realizado em variados ambientes
(incluindo campos, quadras esportivas, vestiarios, corredores, etc.), faz do

F-HipSIT uma ferramenta factivel para o “mundo real” do esporte competitivo.
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6 IMPACTOS DO TRABALHO

Tendo em vista a relevancia da forca muscular da musculatura
posterolateral do quadril para programas de prevencao e reabilitagao de lesdes
musculo esqueléticas, incluindo diversas lesdes com origem na pratica
esportiva, o desenvolvimento de métodos de avaliacdo da forga confiaveis é de
fundamental importancia. Portanto, a proposi¢cao e comprovagao do F-HipSIT
como um teste confiavel para tal fungao tem potencial impacto sobre a pratica
de profissionais de Fisioterapia, Educagao Fisica, Medicina e outros membros
de departamentos de saude e performance de clubes esportivos interessados
no monitoramento da forca de seus atletas. E esperado que os dados de forga
auxiliem na identificagcdo de atletas mais suscetiveis a lesbes, bem como
aqueles que se encontram em reabilitagdo e que ainda n&o estao aptos neste
critério para retorno ao esporte. Deste modo, o F-HipSIT pode contribuir com
programas de prevencdo e reabilitagdo de lesbes em atletas de diferentes
esportes e niveis competitivos. Isso implica em um potencial impacto
econdmico, uma vez que atletas profissionais lesionados representam
prejuizos financeiros e de desempenho aos seus clubes, além de terem suas
carreiras atrapalhadas ou até mesmo abreviadas por conta de lesdes. No
ambito do esporte amador, pode-se vislumbrar um impacto social interessante
com uma potencial reducao de lesdes e suas recidivas, o que afasta pessoas
da sua pratica esportiva recreacional e pode afetar a sua qualidade de vida.
Por fim, o presente estudo representa o pontapé inicial de uma nova linha de
pesquisa no Grupo de Ciéncia no Esporte e Exercicio da UFCSPA e que
certamente envolvera a participagao de mais estudantes e pesquisadores em

trabalhos futuros.
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Parecer de aprovagao ética do projeto

UNIVERSIDADE FEDERAL DE
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PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA
Titule da Peaquisa: Efeito do treinamento da musculstura glites sobre a fatigabilidade dos misculoa
isquictibiais de atletas amadores de futebal
Pesquisador: Bruno Manfredini Baroni
Area Temitica:
Versdo: 2
CAAE: 43483421 8 DODD 5345
Instituigio Proponente: Universidade Federal de Ciéncias da Salde de Porlo Alegre
Patrocinador Principal: Financiamento Proprio

DADDS DO PARECER

Nomero do Parecer; 4.710.163

Apresentacio do Projeto:

Trata-se da andlise da resposta ao parecer pendente n. 4.588.501 emitido pelo CEP em 18/03/2021. As
anformeies elencadas nesle campo foram reliradas do anguivo Informacies Basicas da Pesquisa do projela
“Efelto do treinamento da musculatura ghitea sobre & faligabilidade dos misculos Bquiclibials de atletas
amadores de futebol.” de 05/04/2021.

Introdugdo: A lesdio muscular de isquiotibiais (LMI) & a kes3o com maior prevaléncia no fulebol, ocorrenda
principalmente durante & corrida em alta velocidade. Dentro de uma complexa rede de falores, hé Indichos
de gue a fadiga imposta pelo jogo sobre os misculos isquictibiais aumenta o risco de os atletas sofrarem
uma LMI. Dessa forma, intervengdes gue incrementem a resisténcia a fadiga dos isquiotibiais $3o0
comumente ulilizadas em

programas de prevengdo. Porém, melhorar 8 capacidade da musculatura glitea (principal agonista da
entensdo de quadril durante a corrida) surge como uma estratégia potencialmente capaz de reduzir a
sobrecarga imposta pelo jogo sobre os masculos isquiotibiais Objetive: Verificar o efeito da adigio de
exercicio para musculatura giitea am um programa de freinamento com o exencicio ndrdico de isguictibiais
sobre a fatgabilidade dos misculos isquictibiais em atletas amadores de futebol. Hipotese: A adiclo de
exefcicio para musculatura giilea aumentard a forga desse grupo muscular e conbribuird para uma
diminuigéo de fatiga dos isquiotibiais durante um jogo de futebol simulado Métodos: Serdo recrutados a
participar do estudo 24 atletas amadores de futebol do sexo masculing & idades enire
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18 e 40 anos. Os volunldnos serdo aleatoriamente incluidos em um dos dois grupos do estudo: grupa ENI
(gue assumird o papel de grupo confrole do presente estudo) ou grupo ENI adicionado de exercicio para
musculatura glitea (grupo ENI+EG). Ambos programas terdo curacao de oito semanas com duas sesstes
semanais & progressdo gradual do volume de exercicio por sessao (1-3 sénes de 8-10 repetictes). Os
voluntarios serBo avallados uma semana anles & uma semana apos o término dos programas de
treinamento. As avaliagdes incluirdo: (1) avaliagbes de ultrassonografia dos misculos biceps femoral cabega
longa & gliteo maxima, (2) avaliagies de forga muscular das musculaturas glitea e isquickibial, (3) avaliagio
de desempenho funclonal (testes de sallo); e (4) fadigabilidade das musculaturas gliles e isgquiotiblal & um
protecolo de jogo de futebal simulado.

Objetive da Pesquisa:

Oibjelivg Prirmsiio:

‘erificar o efeito da adigo de exercicio para musculatura gldlea em um programa de trelnamento com o
exarcicio nordico de isquictibiais sobre a fatigabilidade dos misculos isquiotibiais em atletas amadores da
Tutebol

Oibjetivos eapecificos:

1) Descrevar @ comparar as respostas da forga exclnirica de isquiotibiais e forga isomédrica de ghiteos a um
protocolo de ladiga anles e apds os programas de Ireinamento com ou sem a adiglio de exercicio para
musculatura gldtea.

2) Dascraver & comparar os afeilos dos programas de treinamento com ou se8m a adigdo de exercicio para
musculatura glitea sobre & capacidade de produgdo de forga & sobre & arguitetura muscular dos misculos
biceps femoral cabeca longa e glites maximo.

3) Descrever & comparar o8 eleilos dos programas de treinamento com ou sem a adicfio de exercicio para
musculatura glitea sobre o desempenho dos atletas em testes funcionais.

Avallagdo dos Riscos e Beneficios:

Riscos:

O programa de Ireinamenio aqui proposio implica em riscos minimas, sendo o principal deles a sensagio de
cansago durante a realizagio do exercicio @ algum grau de dor'desconforto nos dias subsequentes as
primgiras sessdes de reinamento. |ndmeros grupos de pesquisa no mundo

ulilizam os exercicios propostos em programas de treinamento de diferentes populagdes de atielas e ndo ha
relate de lesdes durante a realizagdo dos mesmos. Porém, no caso de ocorréncia de qualguer lesao
musculpesquelética (estiramenios musculares, conlraluras musculanes &
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inflamagbes em tend&es ou cartilagens) durante as sessbdes de treinamento. of pasguisadores oferecerao
reabililacio fisiolerapéulica complela & graluita a ser realizada por um dos fisiolerapeutas do grupo de
pesgulsa em consultdrio locelizado na regiio central de Parto Alegre.

Beneficios:

0% principais beneficios & sua parlicipacio incluem o provdvel aumento da forga das musculaluras
envolvidas no programa de treinamento. De acordo com relatos da literaturs, esse aumento de forga se
constitwi @em um fator com efeito preventive contra a les&o por estiramento dos mdsculos isquictiblais. Ao
término do programa de treinamento, vooé receberh um relaldrio que expressand a sua resposta individual
a0 treinamento nos testes

de forga e saltos realizados nas sessbes de avaliagdo.

Comentérios e Consideragbes sobre a Pesquisa:

0 presente estudo se caraciariza como um ensaio controlade randomizado. Os participantes serdo
aleatoriamente incuidos em um dos dois grupos do estudo:

grupn ENI (que assumird o papel de grupo controle do presente estudo) ou grupo ENI edicionado de
exercicio para musculatura gldtea (grupo ENI+EG).

Todos os participantes serdo engajados em um mesmo programa de reiramento com o ENI, a ser mealizado
dag veres por semana durante 8 semanas. Apenas no grupo ENI+EG, o exercicio para musculatura ghilea
sard adicionado ao programa de freinamento. Os participantes serdo avaliados uma semana antes & uma
semana apds o término dos programas de treinamenio. As avaliagbes incluirdo: (1) avaliagies de
ultrazzonografia dos misculos biceps femoral cabecs longa e ghiteo maximao; (2) avaliaghes de forga
muscular das musculaturas glikea e isquiotibial, (3) avakagao de cesempenho funcional (tesbes de sallo); e
(4) fadigabilidade das musculaturas glitea e squiotibial a um protocolo de jogo de fulebol simulado

Consideracbes sobre os Termos de apresentacio obrigatdria:
Todos apreseniados adequadameanie,

Recomendagies:

A andlise do projelo ol baseada na Resolucho CHNS N* 466 de 2012, sobre os direilos dos paricipanies de
pesquisa, e foram observadas as seguintes pandéncias. que FORAM respondidas ao CEP par meio de carta
-resposta, dentro do prazo estabelecido de 30 dias:

1) Ausencia de garantia de ressarcimento por danos comprovadamente provenientes da pesquisa;
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A Resclugao CHS N° 466 de 2012 (ilem IV.3) define que “os participantes da pesguisa que vieram a sofrer
qualquer tipe de dano resultanie de sua parlicipacio na pesquisa, previsto ou ndo no Termo de
Consentimenio Livre & Esclarecido, t8m direito 4 indenizagBo, por parie do pesquisador, do patrocinador e
das instituigdes envolvidas nas diferenies fases da pesquisa” (item \V.T). Cabe enfatizar gue a guestdo da
indenizagio ndo & prerrogaliva da Resoluglio CNS N” 466 de 2012, estando originalmenile previsia no
Cddigo Civil (Lel 10.406 de 2002), sobretudo nos arligos 927 a 954, doa Capitulos | (Da Obrigago de
Indenizar) & Il (Da | {Da Obrigagdo de Indenizar), Tiulo [X (Da Responsabilidade Civil). Desta forma os
pesquisadores deverdo assegurar no TOLE | assm como em lodos os demais documenios do projelo em
que couber, de forma clara e afirmativa, que o paricipante de pesquise tem direito & indenizagBo em caso

Conhnuachn do Famcer 4 T10 M

de danos decorrentes do estudo, salientando gue esta garantia ndo deverd conter restriges, como
contralagdo de seguro, para a indenizaglio ou assisténcia.

Conforme solicitagao do CEP, foram redigidas as informagdes referentes a esse item em todas as paries do
cofpo do projedo (subitem g do item 3.2, da sessdo 3. Métodos; frase final do 5° pardgrafo do TCLE -
AMNEXD 1), & acrescentades de forma clara e objeliva a caracterzacdo do amparo & qualguer tipo de dano
resultanta da participagdo na pesquisa e direito & indenizagéo, por parte do pesquisador e instituigéo
ervolvida (UFCSPA). Nas alteragies ndo foi citado nenbum patrocinador por ndo consiar essa relagio no
presante projio.

2)Auséncia de garantia de continuidade - A Resolugao CHS N° 466 de 2012, item I11.3.d. afirma que as
pesquisas devem "assequrar a lodos o parlicipantes a0 final do estudo, por parie do patrocinador, acesso
gratuilo e por lempao indeterminado, aos melhores métodos profildticos, diagndsticos e terap@uticos que se
demonsiraram eficazes”. Ainda complementa no subitern (d1} gue "o acesso também serd garantido no
intervalo enire o Ermino da

paricipagio mdividual e o final do estudo, podendn, nesse caso, esta garanila ser dada

|por meio de estudo de extensio, de acordo com andlise devidamente justificada do

midico assisten e do participanie”™. Caso o produto invesligacional tenha se mostradoe benafico ao individuo,
deve-se asgequrar o lomeacimento do produlo pelo lempo que se fizer necessario]garantia de conlinusd ade).
Assim. & preciso assegurar no TCLE que, ao final do estwdo, o produte serd ser oferecido a todos os
participantes de pesquisa, incluindo o grupo-controle, caso haja evidéncia de beneficio (desde que haja
indicacio clinica para o uso do produlo experimental).

Conforme solicitagio do CEP, foram redigidas as informagdes referentes a esse item em todas as paries do
corpo do projeto (subitem “h” do item 1.2 da sessdo 3.Mélodos; frase final do 6° paragrafo do TCLE -
ANEXO 1), & acrescenladas de lorma clara e objetiva caraclenzacio do
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asseguramento a acesso gratuito e por tempo indeterminado, aos melhores mélodos diagndsticos e
terapluticos que se demonstraram eficazes. No presente trabalho, esses mélodos exisiem na forma de
testes de avaliagio fisica e técnicas de freinamento de forga oriundos da investigago do trabalho.

3) Omissdo de defalhamento no orgamento do valor associado as despesas do projeto relacionada ao
deslocaments dos participantes da peaquisa - nBo houve detalhamenio suficiente para compresnder o8
custos do estudo.A Norma Operacional CHS N® 001 de 2013, itemm 3.3.e. estabelace que todos os
profocolos de pesquisa devemn “detalhar o recursos, fontes e destinagio,, . apresentar previsdo de
ressarcimento de despesas do participante e seus acompanhanies, guando necessério, tals como
transporte e alimentagdo & compensagdo material nos casos ressalvados no item 11,10 da Resolugao do
CME 466 de 2012 Ds pesquisadores deverdo apresentas orgarmenio delalhado, prevendo lodos of cusios
necessarios ao desenvolvimenio da pesquisa (recurses humanos @ materiais), ndo omitindo agueles
relacionados com of procedimentos previsios no estudo

Conforme solicitagfo do CEP, fol redigido o texto do e ORCAMEMNTO (pégina 29) de forma & detalhar os
custos do estudo e justificar os valores presentes nos itens subsegquenies dessa sessdo em formato de
labela. Além disso, of pesquisadores salientam que o lexto loi reestiruturado pars esclanecer oS recursos e
fontes bem como previsdo de ressarcimento des despesas dos participantes & acompanhantes, quando
houver necessidade. Por essa mativo, fol acresceniado a tabela a fim de elucidar esses custos assumidos
pelos pesguisadores "4, Ressarcimento de despesas do participante”, Além disso, essas informagies
também foram redigkdas no inicio do penditimo paragrafo do TCLE para com clareza explicitar aos
volunlarics.

Conclusdes ou Pendéncias @ Lista de Inade quagdes:
Aprovada

Consideragbes Finais a eritério do CEP:

De acordo com o parecer do Relator.

Este paracer foi e¢laborado baseado nos documaentos abaizo relacionados:

Tipo Documenta Arquive Pastagem Autor Situagaa
informagiies Basicas|PB_INFORMACOES BASICAS DO P | 05/04/2021 Aceito
do Progetn ROJETO 1706742 pdf 22:48:33
Outros CaraReposta_R1.docx 05042021 |Brunc Manfredini Aceito

22:48:18  [Baroni
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TCLE / Termos de | TCLE_R1.docx 05/04/2021 (Bruno Manfredini Aceito
Assantimanto | 22:47:58 |Barani

Justificativa de

Auséncia

Projeto Detalhado [ | Projeto_R1.docx 05/04/2021 |Bruno Manfredini Acefto
Brochura 22:47:41  |Baroni

| i r
'Pﬁmmﬁmm de Roslo foihaDeMoStn_aasinads pol 73022021 |Brunc Maniredin ACelln

11:50:44  |Barani

Declaragao de TCUD. pdf 23022021 |Bruno Manfredini Aceito
Pesguisadores 10,3525 _| Bargni

Declaracho de TCER. pdf 23022021 [Bruno Maninedin Aol
Pesguisadores 10:35:15 | Baroni

Declaracho de TARS. paf 23022021 |Bruno Manfreding Acelto
Instituicao a 10:34:34  |Barani

1 e

Siwacdo do Parecer:

Aprovado

Hecessita Apreciacho da CONEP:

MBo

PORTO ALEGRE, 13 de Maio de 2021

Assinado por:
Fernanda Bordignon Nunes
[Coordenadaoria))
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