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RESUMO

GONCALVES JUNIOR, Julio Ribeiro Bravo, M.Sc., Universidade Federal de
Vigosa, junho de 2019. Analise da ativagao neuromuscular do tronco durante
a sessao de equoterapia. Orientador: Lucas Vilas Boas Magalhaes.
Coorientadora: Silvia Almeida Cardoso

Introducao: A melhora da qualidade de vida apds a equoterapia € expressiva
para os familiares e profissionais, promovendo uma crescente visibilidade
midiatica desta modalidade. Por outro lado, ha um numero limitado de evidéncias
cientificas em relacdo a adequagdo do material para montaria, do tipo de
montaria e da duragdo de uma sessao de equoterapia, bem como com relagao
a ativacdo de grupamentos musculares especificos durante essa atividade.
Objetivo: Estudar o comportamento da ativagdo neuromuscular dos musculos
iliocostal, longuissimo, multifidos e trapézio superior de criangas durante quatro
momentos de uma sessao de equoterapia, utilizando-se dois materiais distintos
para montaria. Metodologia: Foram avaliadas 30 criangas, com idade entre 8 e
11 anos, distribuidas aleatoriamente em trés grupos: Grupo Equoterapia Sela
(GES); Grupo Equoterapia Manta (GEM) e o Grupo Controle (GC). Os dados
foram coletados através de um eletromiégrafo de superficie durante os
movimentos de flexdo e extensao do tronco a partir da posi¢cao de pé. Os dados
foram analisados através do software estatistico Stata®, pelos testes Shapiro-
Wilk e “t” de Student. Resultados: Em relacao ao repouso, houve aumento
significante da ativagdo neuromuscular dos musculos iliocostal, longuissimo e
multifido nos GES apdés 30 minutos de sessao, com médias de 12,31mV
(p=0,0136), 5,08mV (p=0,0096) e 6,24mV (p=0,0321), respectivamente.
Conclusao: Concluimos que a base estavel da sela, aliada ao apoio dos pés no
estribo, durante a equoterapia, fornece uma postura ideal para recrutamento

destes musculos no movimento de flexao e extensio do tronco.



ABSTRACT

GONCALVES JUNIOR, Julio Ribeiro Bravo, M.Sc., Universidade Federal de
Vigosa, June, 2019. Neuromuscular activation analysis of the trunk muscles
during hippotherapy session. Adviser: Lucas Vilas Boas Magalhdes. Co-
adviser: Silvia Almeida Cardoso

Introduction: The improvement of the quality of life after the hippotherapy is
expressive for the relatives and professionals. On the other hand, there is a
limited amount of scientific evidence regarding the suitability of the mount
material, the type of mount and the duration of hippotherapy session, as well as
the activation of specific muscle groups during this activity. Objective: To study
the behavior of the neuromuscular activation of iliocostalis, longissimus,
multifidus and upper portion of trapezius muscles during four moments of
hippotherapy session, using two different mount materials for riding.
Methodology: A total of 30 children, aged between 8 and 11 years, were
randomly assigned to three groups: Saddle Hippotherapy Group (SHG); Blanket
Hippotherapy Group (BHG) and the Control Group (CG). Data were collected
through a surface electromyograph during the flexion and extension movements
of the trunk from the standing position. Data were analyzed using the statistical
software Stata®, by Shapiro-Wilk and Student's t-test. Results: In relation to rest,
there was a significant increase in the neuromuscular activation of the iliocostalis,
longissimus and multifidus muscles in GES after 30 minutes of session, with a
mean of 12.31mV (p = 0.0136), 5.08mV (p = 0.0096) and 6.24mV (p = 0.0321),
respectively. Conclusion: We conclude that the stable base of the saddle,
together with the support of the feet in the stirrup, during hippotherapy, provides
the best posture for recruitment of these muscles in the movement of flexion and

extension of the trunk.
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1 APRESENTAGAO

A presente dissertacéo foi elaborada de acordo com as normas estabelecidas
pela Pr6 Reitoria de Pesquisa e Pos-Graduacao da Universidade Federal de Vigosa —
UFV. O corpo do trabalho compreende uma introdugcdo geral, objetivo geral e
especificos, um artigo cientifico e uma conclusao geral. O artigo intitulado “Analise da
ativacao neuromuscular do tronco durante a sesséo de equoterapia” foi formatado de
acordo com as normas da revista Journal of Bodywork and Movement Therapies,

(Qualis B2 — Medicina ), para a qual o artigo foi submetido.



2 INTRODUGAO GERAL

A equoterapia vem recebendo grande destaque entre as técnicas de
reabilitacdo. Segundo a Associagdo Nacional de Equoterapia ANDE-BRASIL (2016),
a equoterapia € um método terapéutico e educacional que utiliza o cavalo dentro de
uma abordagem interdisciplinar, buscando o desenvolvimento biopsicossocial de
pessoas com deficiéncia e/ou com necessidades especiais. O método foi reconhecido
no Brasil pelo Conselho Federal de Medicina (CFM), através do parecer numero 6/97 -
ANDE- BRASIL, aprovado em sessao plenaria de 9 de abril de 1997 e vém se
expandindo. Para Stergiou (2017) a atividade de equoterapia pode fornecer varios
estimulos como de lateralidade, equilibrio, consciéncia corporal, reeducacido motora
e mental, autoconfianca, melhoras na verbalizagao e na comunicag¢ao social, melhoras
nos estimulos fisicos, no enfrentamento de fobias, entre outros beneficios. O ajuste
ténico corporal é a primeira manifestagdo do corpo sobre o dorso do cavalo, pois este
nunca se encontra totalmente estatico. Todo e qualquer movimento que o cavalo faca
exige, do praticante, um ajuste de tdbnus global, que requer uma adequagao da
musculatura frente aos desequilibrios provocados pelos movimentos diversos
(FERRIERO, 2019). Na montaria, o paciente recebe informacdes de estimulos
ambientais e proprioceptivos das regides articulares, periarticulares e musculares
globais, permitindo, assim, experiéncia de varios esquemas motores. (KOBESOVA,
2014),

Acredita-se que os estimulos provocados pela equoterapia séo captados pelos
orgaos sensoriais das criancas de maneira gradativa. Apdés um tempo, sao
decodificados pelo cérebro como se fossem um sinal ritmico, promovendo uma
associagao e dissociagcado das areas cerebrais responsaveis pelas vias neurogénicas
do controle motor, levando a uma reorganizagdo das capacidades motoras das
criangcas, permitindo manutencdo da postura corporal em posicbes como, por
exemplo, o sentar e levantar ( KIENBACHER, 2015).

Durante muito tempo, a atividade muscular era avaliada apenas por meio da
inspecao e palpacado do musculo ou grupo muscular, durante um movimento. Com o
desenvolvimento da eletromiografia de superficie (EMG’s), foi possivel verificar, de
forma mais precisa e objetiva, a atividade muscular, durante varias situagbes. Na
EMG’s a contragdo do musculo € analisada instantaneamente com as vantagens da

sensibilidade, objetividade e natureza quantitativa do seu sinal. Nos estudos



envolvendo Equoterapia, a EMG’s tem sido usada constantemente. (GHOFRANI,
2016., WANG, 2016., WEI et al, 2019).

A melhora da qualidade de vida dos praticantes, reportada pelas familias e
pelos profissionais, mostram o sucesso e a crescente visibilidade midiatica desta
pratica. Infelizmente, ha poucos estudos cientificos que respaldam o comportamento
de padrdes de atividade neuromuscular diante dos tipos de materiais de montaria
utilizados e a duracdo ideal de uma sessdo de equoterapia (STERGIOU, 2017).
Considerando todo o potencial cinesioterapéutico produzido pela riqueza de estimulos
desencadeados no movimento equino, faz-se necessario um estudo do
comportamento da ativacdo neuromuscular do tronco na execucdo de tarefas
funcionais durante a sessao de equoterapia, para respaldar a escolha deste recurso,

apontar possiveis direcionamentos e otimizar o tratamento.
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4 OBJETIVOS

4.1 Objetivo geral:
Estudar o comportamento da ativagdo neuromuscular eretora do tronco do

participante durante a sessao de Equoterapia.

4.2 Objetivos especificos.

o Registrar a ativagdo neuromuscular dos musculos lliocostal, Longuissimo,
Trapézio Superior e Multifidos dos participantes, durante a sessao de Equoterapia
utilizando a sela com estribo (Grupo Equoterapia Sela);

o Registrar a ativacdo neuromuscular dos musculos lliocostal, Longuissimo,
Trapézio Superior e Multifidos dos participantes, durante a sessao de Equoterapia
utilizando a manta sem estribo (Grupo Equoterapia Manta);

o Registrar a ativacdo neuromuscular dos musculos lliocostal, Longuissimo,
Trapézio Superior e Multifidos dos participantes, caminhando ao lado do equino
durante a sessao de Equoterapia (Grupo Controle);

o Analisar e comparar o comportamento da ativagcdo neuromuscular, durante uma
tarefa funcional, nos grupos GES, GEM e GC, em varios momentos da sessao de

Equoterapia.
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ABSTRACT

Introduction: Hippotherapy practice allows the development of effective sensory,
motor, and cognitive areas, besides providing the patient with several movements and
stimuli necessary for therapeutic progress. The improvement of the quality of life after
treatment is expressive. The amount of scientific evidence regarding the suitability of
mount material and type, hippotherapy session duration, and activation of specific
muscle groups, however, is limited.

Objective: To study the neuromuscular activation behavior of the iliocostalis,
longissimus, multifidus, and upper trapezius muscles during four hippotherapy session,
using two different mount materials when riding.

Methodology: A total of 30 children were assigned to three groups: Saddle
Hippotherapy Group, Blanket Hippotherapy Group, and the Control Group. Data were
collected through an electromyograph during movements of the trunk in 4 different
moments of the hippotherapy session.

Results: There was a significant increase in the neuromuscular activation of the
iliocostalis, longissimus, and multifidus muscles after the 30 minutes sessions (p =
0.0136, p = 0.0096, and p = 0.0321, respectively). The trapezius muscle showed
increased neuromuscular activation only 10 minutes within the session (p = 0.0433),
increasing at 20 minutes session time (p = 0.0224), but no statistical difference was
identifiable at 30 minutes session time.

Conclusion: The saddle stable base, together with the support of the feet in the
stirrup, provides the best posture for the recruitment of these muscles in the trunk
movement of flexion and extension during hippotherapy.

Keywords: Hippotherapy, Muscle activation, Electromyography



1. Introduction

The use of the equine as a physiotherapeutic resource, known practice in Brazil
as hippotherapy, has been increasingly widespread in health rehabilitation programs.
Researches have been pointing good results after interventions with hippotherapy in
motor functions, especially in walking, running and jumping (Pohl et al., 2018,
Champagne et al., 2017, Stergiou et al., 2017), as well as the symmetry of trunk muscle
activity (Lakomy-Gawryszewska et al., 2017), in children muscle balance, muscle
mobility and muscle strength (Martin-Valero et al., 2018; Champagne et al., 2017) and
aging people (Ferriero et al., 2019, Hilliere et al., 2018). Other hippotherapy benefits
include better proprioception and vestibular function, contributing to the correction and
postural balance reactions (Koca & Ataseven, 2016; Champagne et al., 2017).

The three-dimensional movement that horseback riding rhythmically reproduces
during the gate justify the potential benefit basis of hippotherapy, which strengthens
the practitioner trunk muscles by improving postural control and balance. The
movement of the animal promotes the displacement of the practitioner's center of
gravity in the transverse, sagittal, and frontal planes of the body, being similar to the
human pelvic movement during the gait, provoking automatic reactions of postural
correction that enable people to assume a more adequate orthostatic position and
maintain the stability of the trunk when changes of position occur (Koca & Ataseven,
2016; Ande-Brasil, 2016). About 21.600 tonic adjustments with activation of intrafusal
proprioceptive receptors contribute to the increase of neuromuscular activation in only
thirty minutes (Ande-Brazil, 2016). Certain of the greatness of these stimuli,
researchers created machines simulating the three-dimensional movement to replace
the equine presence (Kim et al., 2014; Noh et al., 2019).

Neuromuscular activation can be measured by the surface electromyography

method, which uses electrodes on the skin, in the muscle region, in a non-invasive
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way. The records reveal the potential that the muscle generates in spontaneous or
voluntary actions, to realize movements and stabilizations of trunk and limbs (Ghofrani
et al., 2016; Wang et al., 2016; Kienbacher et al., 2015; Wei et al., 2019). Used for
over 40 years, it provides an objective and accurate assessment, determining the
electrical characteristics of muscle contraction as the neuromuscular activation
frequency in the time domain. Currently, electromyography is used for the diagnosis of
neuromuscular diseases, combined with nerve conduction studies, but also in other
diverse research areas, such as sports science, neurophysiology, and rehabilitation.
Its ability to analyze is reliable even during complex movement executions, different
from electromyography using needles (Ghofrani et al., 2016).

Studies have shown that children with chronic non-progressive encephalopathy
or Down Syndrome have increased electromyographic signals of the trunk muscles
and lower limbs in different types of mount (Espindula et al., 2012; Espindula et al.,
2015; Ribeiro et al., 2017), but there are few findings about neuromuscular activation
on healthy infants without neuromuscular disorders, which allows a more reliable
analysis of the method use effects (Eckert, 2013; Stergiou et al., 2017). In addition,
these hippotherapy studies may consider the subjective improvement of practitioners'
quality of life as reported by the families and professionals, as well as the scarcity of
scientific evidence regarding the choice of riding material, mount type and the
hippotherapy session duration (Stergiou et al., 2017). Considering all the
kinesiotherapeutic potential produced by the abundance of stimuli triggered by equine
movement, the present study proposes to analyze the behavior of trunk neuromuscular
activation in the functional tasks performance during the hippotherapy session in
healthy children, as to evaluate the therapeutic method use and, possibly, point

directions in this area.
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The present study aims to investigate the neuromuscular activation of the
iliocostalis, longissimus, upper trapezius, and multifidus muscles of healthy children

during hippotherapy sessions, using two different materials for riding, saddle with

stirrup and blanket without stirrup.
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2. Materials and methods

2.1. Study design

This is a cross-sectional, randomized, quantitative study.

2.2. Research subjects

This research was carried out in a hippotherapy center located in Ponte Nova,

Brazil.

All children attending the third, fourth, and fifth years of primary school at a
private institution in Ponte Nova (Brazil) at the data collection time were invited to
participate in the study, totaling 90 children, with 33 of those children accepting the
invitation. All participants and parents or legal guardians were informed about the
procedures and signed the Assent Term and the Free and Informed Consent Term,
approved by the Human Research Ethics Committee of the Federal University of
Vigcosa (UFV) - CAAE: 3197018.8.0000.5153. This study was also approved by the
UFV Ethics Committee on Animal Use, under protocol 722/2017. As security
procedures for the appropriate clothing and equipment use, the National Associate of
Hippotherapy — Brazil guidelines were followed (Ande-Brasil, 2016). The study was
also approved in the Brazilian Clinical Trials Registry with primary identifier RBR-

8wwovs.

2.3. Inclusion criteria:

e Ages 8to 11;

e Good health;
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e Enrolled in a school in Ponte Nova (Brazil).

2.4. Exclusion criteria:

e Presenting any joint pain or musculoskeletal dysfunction, or any other diseases or

disabilities that limit participation in the research;

e Equinophobia;

e Refusal to sign the Free and Informed Consent Form and / or the Assent Term.

2.5. Division of groups

Participants were divided into three groups randomly by computerized draw:

1 — Saddle Hippotherapy Group (SHG): composed of 10 participants who performed a

session with a saddle mount with Australian stirrup, for 30 minutes.

2 —Blanket Hippotherapy Group (BHG): composed of 10 participants who performed a

session with blanket mount without stirrup, for 30 minutes.

3 - Control Group (CG): composed of 10 participants who walked alongside the horse,

for 30 minutes.

2.6. Hippotherapy sessions

The hippotherapy sessions were performed with the aid of two mares Equus
caballus of the Mangalarga breed, trained for the hippotherapy practice and exhibiting
docile behavior, voice obedience, not disturbed by noises, trained to lean on the
individuals access ramp, that like children and accept all harness types. One of the
animals is 1.5 meters tall and 17 years old, while the other one is 1.6 meters tall and

15 years old, and both live in individual airy bays with dimensions 3 to 4 meters, located
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in a farm in the city of Ponte Nova (Brazil), where they receive feed with hay, grass
and feed at will, as well as piped water. The chosen horses can carry out three regular
gaits: the gallop, the trot and the walk. For the accomplishment of this study, the step

by step was used in a 30 minutes session.

All sessions were performed in a 20 x 50 meters covered rectangular arena, and
consisted only in maintaining the participant on the horseback riding while walking, with
no other movement of upper and lower limbs of the participant, nor rotational
movements and linear acceleration and deceleration of equine step. A guide, two side

aids, and a physical therapist accompanied the participant.

2.7. Data collection

Neuromuscular activation of the trunk muscles in SHG, BHG, and CG groups
occurred at 4 moments during the session: (l) before the beginning of the session; (Il)
10 minutes into the session; (Ill) 20 minutes into the session; (IV) at the end of the

session.

In each of these moments, the participant was asked to get off the horse and
perform the following task: starting in orthostatism, with knees in extension (distance
between the feet similar to the width of the shoulders), each subject were to pick up a
0.5-meter long satin vinyl foam roller, positioned at 0.1 meter from the ground. For this,
the participant performed a lumbar spine flexion, then returned to the initial position,
flexed it again to put the roll on the floor and returned to the initial position. This task

lasted approximately 8 seconds.

2.8. Neuromuscular activation record

A four-channel electromyograph (Miotec Equipamentos Biomédicos Ltda®,
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model Miotool - Porto Alegre - Brazil) and an ASUS® laptop were used for recording
neuromuscular activation. Each channel was coupled to a bipolar electrode of Miotec®
brand (Porto Alegre - Brazil), which is adhesive, disposable, in disc format, 10mm in
diameter, and 20mm apart. A reference electrode was also attached at the elbow

(Hermens et al., 2000).

The bipolar electrode placement points were located by palpation in the dorsal
region, in the iliocostalis, longissimus, upper trapezius, and multifidus muscles,
following recommendations and references used by the European Union Biomedical
Health and Research Program (BIOMED Il) (Hermens et al. al., 2000). The body region
selected for the electrode arrangement was previously sterilized with gauze and 70%

(w/v) alcohol.

2.9. Signal and data analyses

The spectrum of electromyographic record was treated by the software
Miograph 2.0® and the value obtained for analysis of the neuromuscular activation
was the root mean square (RMS) in yV (microvolts) of the action potentials amplitudes
evoked in the muscle fibers during the task accomplishment. A 20-450 Hz bandpass
filter and signal peak normalization were used to evaluate the electromyographic signal

activity level for each individual (Ghofrani et al., 2016).

Initially, the Shapiro-Wilk test was performed to test the data normality obtained
in the four moments, indicated for studies with small samples. Then, the RMS averages
obtained for each muscle at each moment, for all groups, were compared using
Student's t-test for samples paired with one variable. Throughout the analysis, the level

of statistical significance of 5% (p <0.05) was considered using Stata® software.
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3. Results

After exclusion of three volunteers for nonspecific back pain complaints, the
sample included 30 children, 15 females and 15 males, with a mean age of 9.4 + 1.14

years.

The neuromuscular activation mean over time for the three groups is shown in
Table 1, and SHG showed an increase in this neuromuscular activation after 10, 20
and 30 minutes of session in all muscles studied, compared with initial rest. The BHG
revealed that the iliocostalis, longissimus, and trapezius muscles showed an increase
in the neuromuscular activation in up to 20 minutes of intervention, decreasing after
this time, whereas the multifidus muscle presented a slight increase only at the end of
the session. Results of CG showed a progressive decrease in neuromuscular

activation of all muscles during the activity.

Table 1.

When the difference between the means of the neuromuscular activation of the
studied muscles during the sessions in relation to the initial rest was calculated, the
authors could observe that, according to Table 2, there is a significant increase in
neuromuscular activation of the iliocostalis with 12.3 pV (p = 0.0136), of the
longissimus with 5.07 pV (p = 0.0096), and multifidus with 6.23 yV (p = 0.0321) in the
trunk movements of extension and flexion after only 30 minutes of hippotherapy. The
trapezius muscle presented significant differences with increase of activation after 20
minutes with 7.41 pyV (p = 0.0224), but no significant difference after 30 minutes with

6.82 uV (p = 0.081).

Table 2.
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No statistically significant differences were found between the activation means

of all muscles assessed in BHC and CG.

In SHG mount, Figure 1 shows curves with upward trend. All final time averages

were greater than the initial ones.

Figure 1.

BHG showed a variable behavior during the riding time, with resting values

similar to those at the end of the session, according to Figure 2.

Figure 2.

CG showed a downward trend in neuromuscular activation throughout the
stages (Figure 3), revealing that gait did not increase the trunk muscles activation in
the movement of trunk flexion and extension from the standing position after 30

minutes.

Figure 3.
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4. Discussion

The neuromuscular activation analysis of trunk muscles in children during
hippotherapy presented positive and increasing effects when using the saddle mount
and stirrups, which is not agreement with the literature for both people with motor
control deficiency of the trunk (Espindula et al., 2012; Espindula et al., 2015) but for
healthy individuals (Ribeiro et al 2018). BHG and CG showed no increase in
neuromuscular activation over time. The significant increase of the neuromuscular
activation in the SHG can be associated to the sensorial stimuli provoked in the soles
of the feet by the stirrup, causing a response that results in an automatic forward
extension of the foot on support surface, increasing the postural tone and adapting its
balance to each movement (Eckert, 2013, Kim et al., 2014, Menezes et al., 2013,
Stergiou et al.,, 2017). The somatosensory stimuli of the neck and the vestibular
system, activated by changes in the head orientation, can also influence the postural

tone distribution in the trunk and limbs (cervical tonic reflex) (Espindula et al., 2015).

The case of the upper trapezius muscle, which did not show an increase in its
activation in the movement of spine flexion and extension after 30 minutes of
hippotherapy in the SHG, is justified by the modulation existing in the postural response
amplitudes. When exposed to repeated movements, individuals can increase body
balance and demonstrate postural responses of lower amplitude by refining the
response characteristics to optimize task effectiveness. Since the cranial extremity is
the most spatially displaced during three-dimensional movements by the horse, the
upper trapezius muscle can enter into a feedforward state, defined as preventive
actions that occur prior to the sensory detection of a homeostasis rupture, based on
previous experiences. The adjustments of postural anticipation, which are motor

development patterns, support the ability of the nervous system to neutralize the
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reaction forces induced by a focal movement before performing the movement

(Kobesova et al., 2014).

However, the neuromuscular activations presented by BHG, which did not
present statistical significance, is presumably justified by manifestation of muscle
fatigue resulting from the great demand for tonic adjustments in the extensor muscles

(Kienbacher et al., 2015).

The data obtained from the CG evaluation showed a slight reduction in erector
muscle activation. Koca & Ataseven (2016) and Uchiyama et al. (2011) have pointed
out that there are similarities between the human gait and the horse gait as in the
sequences of balance loss and resumption, three-dimensional movement, and
dissociation of pelvic and scapular waists. However, the decrease in neuromuscular
activation in the CG can be explained by the anticipatory postural control, which adjusts
the posture before the voluntary movements to minimize the possible balance
disturbances that the movement can cause. This postural control requires the attention
processing and can reduce the performance of a simultaneous second task, or even
reduce the postural task (Claudino, 2012; Kienbacher et al., 2015). Dynamic tests,
such as lowering and raising the trunk to pick up a roller on the floor as performed in
the present study, promote an increase in the myoelectric activation of the trunk erector
muscles due to its function of working against gravity to control the descent, performing
an eccentric contraction. The combination of the hamstring and spinal muscles in a
task of flexion and extension of the standing spine is called the lumbopelvic rhythm
and should being evaluated as it resembles several activities of daily living and its

control will increase functional independence (Kienbacher et al., 2015).

Although the proprioceptive and motor stimuli provoked during hippotherapy
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facilitate the task of horseback riding, other motor tasks involve the need to activate
movement control and regulation mechanisms, which are nervous in nature and will
be more complex according to difficulty of said task (Kim et al.,, 2014). Cortical
reorganization, motor, and functional recovery are also dependent on the environment
(Arya et al., 2011) and balancing the trunk during horseback riding does not necessarily
cause the same neuromuscular reaction as balancing the trunk during the movement
of picking up roller on the floor, which would justify the failure of activation in the BHG
and even the CG. However, these normal motor development patterns can be used
both in the diagnosis and in the treatment of locomotor system dysfunction (Kobesova

et al., 2014).
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5. Limitations of the study

A limitation of the present study includes the small number of participants per
group. Although the study included 33 participants, the statistical analysis may have
been impacted by comparisons limited to groups of only 10 participants. Despite this,
it is important to emphasize its relevant contribution to the literature related to the
subject, assisting the professionals of the area in the decision making for the clinical

practice accomplishment.
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6. Clinical relevance

The findings of this study can support therapeutic treatments design for
hippotherapy, allowing a better use of the sessions and the stimuli that the horseback
riding transmits to the patient. The choice of equipment to be used and adequate

session duration is fundamental in achieving the best results.
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7. Conclusion

The hippotherapy performed in children using saddle and stirrup, lasting 30
minutes, showed increase in trunk neuromuscular activation during a flexing and
extending task, in relation to the blanket group without stirrup and the control group
(walking). Multicentric studies, with a greater number of participants, are
recommended to support our findings and corroborate the recommendation of

hippotherapy using saddle and stirrup in 30-minute sessions.
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8. Tables and figures

Table 1: Mean of neuromuscular activation over time for the three groups evaluated.

Hippotherapy Saddle Group

Rest (wv) 10min vy 20min v} 30 min V)
Iliocostalis 27,40 28,60 31,08 39,72
Longissimus 26,67 28,51 27,73 31,74
Upper Trapezius 16,11 21,49 23,52 22,93
Multifidus 25,58 28,46 33,91 34,02

Hippotherapy Blanket Group

Rest (wv) 10min vy 20min v) 30 min (V)
Iliocostalis 31,86 31,73 33,18 31,67
Longissimus 26,57 26,81 27,36 25,08}
Upper Trapezius 22,11 26,72 31,47 22,47
Multifidus 28,74 27,13 27,05 25,12

Control Group

Rest (uv) 10min vy 20 min wv) 30 min V)
lliocostalis 32,70 32,04 27,64 29,64,
Longissimus 30,17 26,73 25,50 22,591
Upper Trapezius 27,15 22,90 25,24 20,33
Multifidus 31,78 31,23 30,12 25,93

Source: Prepared by the author based on survey data.
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Table 2: Statistical analysis of the mean difference in neuromuscular activation during

the session in relation to rest for the three groups evaluated.

Muscles Groups
|Mocostalis Saddle Blankst Contol
Actvation d fferenze Artivation difference Astivation difference
betwesnsassion and rest | noyalar | Detween sessicnand rest | poalor | Betweensession andrest | pyalar
M v vl
10mim 1,248 Qalm a26s Qassg 0&=: OSED5
0mim 3 E87 015 1018 o3ns 08 0SE1E
30mim 12,305 Qors* 0,19 0537 306 05182
Langlesimus Saddia Blanket Contral
Actwvanon d Hfecence Acthvation dffecance Activat on differance
Betwes nsession and rest o-valor betwesn sezuion and rest | pogzlor | Detwesnsesson sind rest pvakor
(v (B (V)
10mimm 1,538 0257 25688 Q510 143 COS1ET
20mim 1,056 02758 r -] qasss7r 461 03523
F0Omim 5.0s aoo=* 4417 Qza1s 1.5 05781
Upper Trapezius Saddls Blankeat Contl
Actwation dfference Acthation Jifference Acthvation difference
Eememensassionand rest | pepglor | Setesen sessionand rest | peyplor | Semesensessionand mest | peyalor
(g {pvh i
10mim 5,381 Q0433 461 Qorns 418 08572
Z0mim 7451 aozaa* £33 Q052 L913 Q71581
30mim 552 0.0 aisr Q458 B348E 0sEs
Mkt s Saddle Blanket Contol
Astvation dfference Astivation Sifferenze Asthati on difference
betwesnsession and rest | py3lar | Detwesn sessionand rest | pyaipr | betweensession sndrest | poyaiar
vl vy V)
10mim 0,579 02438 1lEl QosaL 53 05757
A0mim 5128 01098 1LE8 oe3zr 319 05317
30mim 6.357 aosa* a3s Qass G618 097rs2

Legend: (*) represent values that were statistically significant at 5% (p <0.05).
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Figure 1: Means of neuromuscular activation for each muscle assessed over time in

the Saddle Hippotherapy Group.
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Figure 2: Means of neuromuscular activation for each muscle assessed over time in

the Blanket Hippotherapy Group.
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Figure 3: Means of neuromuscular activation for each muscle assessed over time in
the Control Group.
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6 CONCLUSOES GERAIS

A equoterapia realizada em criangas, com uso de sela e estribo e com duracao
de 30 minutos, demonstrou melhorar, de forma significativa, a ativagdo neuromuscular
do tronco, durante uma tarefa de flexionar e estender o tronco, em relagdo ao grupo
manta sem estribo e do grupo controle (caminhada).

Salienta-se, ainda que é necessario fornecer dados cientificos e apoio aos
profissionais, na quantidade de estimulos causados pela equoterapia, ao usar certas
estratégias, durante as sessdes de tratamento. O tipo de material de montaria e o
estribo sdo alternativas adaptaveis a cada tratamento, podendo interferir com o
estimulo desejado para o praticante. Ainda assim, poucos estudos descrevem ou
mencionam que tipo de material de montaria foi usado na sessao.

Recomendamos a necessidade de estudos multicéntricos com maior numero
de participantes, para referendar nossos achados e corroborar a recomendacao de

equoterapia com uso de sela / estribo, em sessdes de 30 minutos.

Link Académico:
Este artigo faz parte da dissertacdo de mestrado de Julio Ribeiro Bravo
Gongalves Junior, do Programa de Pds-graduacdo em Ciéncias da Saude da

Universidade Federal de Vigosa
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DE EQUOTERAPIA

Pesquisador: Lucas Viss Boas Magaihdes
Area Tematica:

Versio: 1

CAAE: 33187018.3.0000.5153

Institulcio Proponente: Departamenio de Medicina e Enfermagem
Patrocinedor Princlpal: Financiamento Proprio

DADOS DO PARECER
Mimero do Parecer: 2.538 032

Apresentacdo do Projeto:
O presente prodocolo fol enquadrado coma perencante 4 Area Tematica: Ceéneclas da Saide

Conforme resumo agresentado no formuiéric online da Pisteforma: A Eguoterapla tem um potencial
cinesiolerapéutico produzida pela rigueza de estimulos desencedesdos pelo movemento fridimensional do
cavalo. O objetivo deste estwdo & Bvaliar 8 ativacio newromuscular do ironco durante & sessfo de
Equoterapda. Parbicipardo do estudo 30 voluntdnos dvididos em 2 grupos: Grupo Equoteraps (GE) gue
oonsiste &M Montans 8 cavalo com dwagan de 30 minutos e o Grupn Controle [50) gue consiste em andar
ao lado do cavalo duranbe o mesma iempo. O sinal eletromiografico dos mdsculos locostal, Longuissimo,
Trapézio Superior e Muilifidos sera gravedo em quatno momentos & comparedos &0 final do estudo. Espera-
g2 que o Grupo Equoterapda tenha ativagso neuromuscular semelhante ao grepo Controle.

Objetivo da Pesquisa:
e srordo com 05 pesquisadores,
Objetvo primanio: Estudar & ativacso neurcmiscular erstora do tronco durante a sessdo oe Eguoterspia.

Objetrvo secundario: Coletar os sinals eletromecgraficos dos musculos (locostal, Longuissimao,

Emdorogo:  Universsiade Fedemal de Wigosa, Avenida PH Rolls sin, Edificio Arfar Bemardes
Bairro:  Campis Ushesraitann CEF: 35.570-800

UF: WG Mundcipio:  WICOSA
Telefono: (3428852452 E-mall: copfiutysr
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Trapézio Superior & Multifidos de indrviduns sewdavess. durente 8 seas80

de Egquoterapla {grupo Egquoterapia).Coletar os sinais eletromiegréficos dos mdasculos |liocostal,
Lenguissimo, Trapézio Supenor & Multifidos de individuos saudaveis, durante &8 marcha {grupo
Controle).Analizar 8 comparar 8 atividade dos sinats eletromiograficos do grupo Eguoterapls & do grspo
Controke, em momentos detintos Comparar as abividedes dos sinals eletromesgraficos nes diferentes
montarias reallzadas pelo grupo Eguoterapla. duranta BE BEEE0EE.

Avaliacio dos Riscos e Beneficios:

0= pesquisadores apresentam no formuléno online da Piataforma os seguintes Riscos:

Havera eventuss nacos coma: dor na coluna lombar e jeelhos; queda da propria affura ou queda do cavalo,
corte superfcial durante & neotomia e ressecamento da pele pelo &loodd. Tambem poderd ooomer alengia
acs pelos de cavalo. Pere minimizar estea nscos, vood sard avaliado 8 scompannado por wm fisoderapauta
e um enfermein aptos a realizar os primeiros sooomos durente toda & efividade. uma caixa de primeiros
S0COMDs estard & disposicBo para possivels curstivos e imobilizagbes sssim como uma smbulancla do
Sistema Unico de Salde poderd ser agioneda para encaminhamento a pronio socomo hospitaiar, Outros
degconforios podem econtecer como slergie ao pelo do cavalo, manifestagio de parasitas como camapatos.
pleada no p, gueda do cevalo ou “t&dio” durante espera pelos procedimentos. Minimizando estes riscos. o&
animass wilizedos serao docels, adestrados, hebduados com & robna da equipe & em bom estado de sadae
& bem custados. Wood utllizard equipamenio de proftecdo como capacets e joelhairas € a equipe J& realizou
rednaments de seguranca & pravenido de acidentes na Equoterapla.

e 08 segEntes Beneficioa: Melhora da postura erets e da percepglo corporal. Além disso. o8 resultados
poderfc ser futuramente apresentados em congressos ou publicados em revistas cientificas da area.
podendo bensficlar os pacientes de Equoterapla

Ayaliacao. Os riscos e o8 beneflcios estBo descritos conforme recomendagiies sobre pesquisas oom seres
humanos, baseados na Resolugko 466/12 do CHE

Comentarics & Conslderagdes sobre a Pesquisa:

0 presents estedo pretende estudar a8 ativagho neuromuscular eretora do tronco duwante 8 sess80 de
Equoterapia

FPara fanto, propbe-se wn estudo expenmental ransversal randomizado e quantitativo, Local da pesqusa:
Centro de Equoterapia Amnimal Amigo, localizedo no Haras Trés Coragdes, na Rodovia MG-120, Ponte Mowa
- Rio Doce, em Ponte Mova (MG). Telefone: (31) 3262-1522

Emderego:  Universidade Fedesal de Vigosa, Avenida PH Boifs &'n, Edificls Arffur Beenardes
Bairre: Campos Universitno CEPF! 35570900

WF: WS Munéciplo:  VEDOSA,

Telofone: (343B85-245F E-mak: cepifufvbo
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{Escrmtdnia); (31) 99991-2023 — (Whatsapp)Participantes e aspectos ébcos. O volundaros serdo criangas
maticulsdas em escolas pabiicas e prvadas da cidade de Ponte Mowva (MG), gue aceliem o convite de
participacio na pesguisa. Todos receberdo informagdes sobre os procedimentos @ assinardo o Termo e
Conseniimenta Livre & Esdarecido {TCLE) e o Termo de Assentimento, aprovado pelo Comild de Etica am
Pesguesa com seres humants da Unverssdade Federal de Vigosa (UFY )L Pretende-se incluir 30 wodentanos
nesaa pesquisa. Sera tambem obtida evlorizagso da Coméssao de Etica no Uso de Anemais (CEUA) da UFY,
para pemitir o emprego oo Cavakos Na pesquisa. Separacso dos grupos: 05 volunkanos

g=rdo distibuidos de forma randomezada em dols grupos: Grepo Equoterapea (GE) com 15 vodumarios, que
regizarso 4 gesades deste matodo, durante 4 semanas, & Grupo Controle (E5) com 15 voluntérios, gues
redlizar®s caminhada &0 lado do cavalo no mesmo pericdo. Coletas de dados: Pare & colels de dados serd
utilizado o edetromidgrafo de guatro canals (Miotec Eqguipamentos Blomédicos Lida, modelo Miotool)
partencente & Faculdade Dindmica do Vele do Piranga. Cads canal serd acopdado a dois eletrodos (atvo 2

referéncia). Serfo utizados eletrodos bipolares de ged solido, edesvos, descandves, em formato de disca,

de 10 mm de difmetro e distdncia de 20 mm enire =i (SENLAR. 2017). Os dados coletedos serdo
amazenados em um notebook ASUS e analisados sfravés do software méograph 2.0, Os pontos d=

colocagdo dos eletrodos serlo localizados pela palpaglo, na regldo lombar, nos musculos liocostal,

Longuissimae, Trapgzio superior e Multifidos, seguindo as recomendagdes & referencials utilizados paba
Programa Biomedico de Salde & nvestigagso {BIOMED ii} da Unaso Europeia (SENIAM. 2017). A regifo de
arrangn 408 eletrodos sera esterlizada com gaze & #cool T0% e, 58 necessdrio, serd realzada fricotomis
com aparelho de barbear descartdvel Gillete Proback |1 Apds tricotomis o aparelho s2r8 anmazenado
temporaramente em um colstor de materal perfurocortente de marca Descarpack, o qual serd eniregues

posterarmente & empresa que presta servigo & Faculdade Dindmica do Vale do Firanga para colets,

descontaminagin e descane de residuos com risco bicdogico Sessefes de EquoteraplaMas sesales de
Equoterapia serd wilizado wn cavalo da rega Mangalerga Marchador, treinado para a pratice da Equolerapia
& que spresents comportaments docd, obeddneia & Yoz, R0 S prertusiha com ruitos, encosta-Se fE rampE
de

aoess0 $0s individuos, gosta de crignges e aceita todos os lipos de ame=amento, com afura de 1,50 cm e
idade de 17 anos. Possul 85 tnés andadwras reguiares: o galope. o trole & o pEEs0, & ne andadura 5 passn
transpisia, sobeepisia e antepista. O circuito serd em um pcadeino coberto & retanguiar com area 20m x
50m. Para reslizagdo deste estudo sera ublizada a anda=dura a passo. com 85 varidveis ranapistar numa
BEESAD de

Endarsgn:  Universidade Federl de Vigosa, Avenida 'PH Roffs s, Ediico Artor Bernandes
Bairro: Campus Uriversibing CEP: 38.570-500

UF: MG Mundcipio:  WIDOEA

Talofena: (3108662452 E-mal: ceodfiufvbr
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30 minutcs. A sess8c consiara apenas na manutengso do praticante em ema 9o cavel enguanto este anda.
nao navendo gualguer oulro masimente de membros superiones e Infenores o praticante, nem movimenios
rotatarios e lineares, o2 aceleragdo & desaceleracio do passo do cavalo. Um condulor, dois laterals Um
corsdurior, dois laterais e um fisioterapeuta acompanhando o participante que deverd manber-se todo o temps
sustantando-sa sozinho. Registro Eletromiogréficod registro do sinel eletromiografico dos grupos GE e GC
acontecard durante & execufBo doa movimentos de flexBo ¢ extensdo da cohme propostos pod Barboss
{2005) durante 4 momeantos.

Consideracbes sobre os Termos de apressntagio obrlgatdria:

Consideragdes sobre o5 documentos apreseniadns pedn pesquissdod

0= termos estdo o8 acordo com &5 recomendacfies sobre pesguisas com seres humanos, baseados na
Resodscao 46612 do CHS

Recomendacbes:

Ouando da codels de dados, o TCLE deve ser elaborado em duss viss, nebncedo em iodas 88 suas paginas
& Bsainado. &0 seu 1Brmino, pelo convidado a participar da pesguisa ou responsavel legal. bem como pelo
pesquEator responsdvel, ou pessoais) por ele delegadals). devendo todas as assinaturas constar na
rmesma folhe.

Mao & necessario apresentar os TCLEs assanados ao CEFUFY. Uma vie deve ser mantida em arquvo peto
pesquisador & & outra & do pariicpanie da pesguisa.

Conclusdes ou Pendéncias & Lista de Inadequaces:

Projeto sprovado.

Consideractes Finals a eritério do CEP:

Ag térming da pesguess & necessdrio apresentar, via notificagio, o Relatdno Final (models dmponivel no site
wanw . cep.ufy.bri. Apds ser emitido o Parecer Consubstanciado de aprovagho do Relaidrio Final, deve ser
encaminhado, via notificagio, o Comumcado de Término doa Estudos para encermamento de todo o
protocolo na Flataforma Brasil.

Projeto aprovade suiorizando o Iniclo da colela de dados com os seres humanos 3 partir da data de
EmMissa0 desie parecer.

Este parecer fol eleborado beseado nos documentos abalzo relacionados:

Erdorogn:  Unhversaade Federal o Viposa, Avenida PH Rolfs oin, Edfcio Arfuy Bsmanes
Bainrn:  Campus Universitang CEP: 35.570-800

UF: MG Munéoipio:  VICOSEA

Talofona: [31,2885.2452 E-mal: copfBubf i
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Tipo Docemenio Arquive Prostagem ALitor LI
Informaches Bascas|PE_INFORMACOES BASICAS DO P | D502/2018 Acaitn
oo Projeto ROJETD 1068440 pof 10:45:58
Dedaracho de noencia_Animal_Amigo.pdl 05022018 |JULIO RIBEIRG ACEin
Instituegao e 1043221 BRANVTD
HH i ierrrm o8 | 1ermo_oe assenbmento Mo 2010.60| Oo0&20is |JULic R [} ACesitn
Agzentimanto | Cx 104254  |BRAVD
Justificativa de GONCALVES
Auséncia JUNIOR
[TCLE | Termos da |icle_mestrado_2018_comgies_ oo DE022018 |JULIO RIBEIRG Aceito
FAazentimento / 104240 |BRAVO
Justificativa de GONCALVES
Fambncia JUINBOR
[Progeio Detalnado | | Projeio_mesirado_UFY_Julio_2016_Gor| Daaeoid |JULIG RIBERG ACEn
Brochura rigido. docx 103712 |BRAVD
Emna e Emu Tolna_de_rosi0_assmnana pol DomZiz018 | %ﬂ ACEn
10:36:25  |BRAVO
GONCALVES

Siuacho do Parecer:

Aprovadao

Mecessita Apreciacio da CONEP:

Mo

VICOSA, 12 de Margo de 2018

Maria da Conceigio Aparecida Pereira Zolnlar

Assinado por:

(Coordenador)

Emderego: Universidade Fedeml de Vigosa, Aventda PH Raifs sin, Edifico Affur Barnardes
Bainrn!  Campuos Unsversibinn

UF: k5
Telefona:

Municipio:  VIDOSA,
{34/3888.- 2497

CEP:! 36.5T0-800

E-malt: cepffuly b
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Confirming submission to Journal of Bodywork & Movement Therapies

De:  JBMT Editorial Team (em@editorialmanager.com)
Para: julioebravo@yahoo.com.br

Data: domingo, 26 de maio de 2019 21:20 BRT

*This is an automated message.®

NEUROMUSCULAR ACTIVATION ANALYSIS OF THE TRUNK MUSCLES DURING
HIPPOTHERAPY SESSION

Dear Or. Gongalves Juniar,

We have received the above referenced manuscript you submitted to Journal of Bodywork &
Movement Therapies.

To track the status of your manuscript, please log in as an author at
https-fwww editorialmanager.comfyjbmt/. and navigate to the "Submissions Being
Processed" folder.

Thank you for submitting your work to this journal.
Kind regards,

Journal of Bodywork & Movement Therapies

Mare information and support

You will find information relevant for you as an author on Elsevier's Author Hub:
https /www. elsevier.com/authars.

FAQ: How can | reset a forgotten password? https.{/semnvice.elsevier com/app/answers/detail
fa_id/28452/supporthub/publishing/kw/editarial+manager/

For further assistance, please visit our customer semvice site: https.//senice. elsevier.com
fapp/home/supporthub/publishing/. Here you can search for solutions on a range of topics,
find answers to frequently asked guestions, and learn more about Editorial Manager via




