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RESUMO 

 

GONÇALVES JUNIOR, Júlio Ribeiro Bravo, M.Sc., Universidade Federal de 
Viçosa, junho de 2019. Análise da ativação neuromuscular do tronco durante 
a sessão de equoterapia. Orientador: Lucas Vilas Boas Magalhães. 
Coorientadora: Silvia Almeida Cardoso 

 

 

Introdução: A melhora da qualidade de vida após a equoterapia é expressiva 

para os familiares e profissionais, promovendo uma crescente visibilidade 

midiática desta modalidade. Por outro lado, há um número limitado de evidências 

científicas em relação à adequação do material para montaria, do tipo de 

montaria e da duração de uma sessão de equoterapia, bem como com relação 

à ativação de grupamentos musculares específicos durante essa atividade. 

Objetivo: Estudar o comportamento da ativação neuromuscular dos músculos 

iliocostal, longuíssimo, multífidos e trapézio superior de crianças durante quatro 

momentos de uma sessão de equoterapia, utilizando-se dois materiais distintos 

para montaria. Metodologia: Foram avaliadas 30 crianças, com idade entre 8 e 

11 anos, distribuídas aleatoriamente em três grupos: Grupo Equoterapia Sela 

(GES); Grupo Equoterapia Manta (GEM) e o Grupo Controle (GC). Os dados 

foram coletados através de um eletromiógrafo de superfície durante os 

movimentos de flexão e extensão do tronco à partir da posição de pé. Os dados 

foram analisados através do software estatístico Stata®, pelos testes Shapiro-

Wilk e “t” de Student. Resultados: Em relação ao repouso, houve aumento 

significante da ativação neuromuscular dos músculos iliocostal, longuíssimo e 

multífido nos GES após 30 minutos de sessão, com médias de 12,31mV 

(p=0,0136), 5,08mV (p=0,0096) e 6,24mV (p=0,0321), respectivamente. 

Conclusão: Concluímos que a base estável da sela, aliada ao apoio dos pés no 

estribo, durante a equoterapia, fornece uma postura ideal para recrutamento 

destes músculos no movimento de flexão e extensão do tronco. 
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ABSTRACT 

 

 

GONÇALVES JUNIOR, Júlio Ribeiro Bravo, M.Sc., Universidade Federal de 
Viçosa, June, 2019. Neuromuscular activation analysis of the trunk muscles 
during hippotherapy session. Adviser: Lucas Vilas Boas Magalhães. 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 APRESENTAÇÃO 

 

A presente dissertação foi elaborada de acordo com as normas estabelecidas 

pela Pró Reitoria de Pesquisa e Pós-Graduação da Universidade Federal de Viçosa – 

UFV. O corpo do trabalho compreende uma introdução geral, objetivo geral e 

específicos, um artigo científico e uma conclusão geral. O artigo intitulado “Análise da 

ativação neuromuscular do tronco durante a sessão de equoterapia” foi formatado de 

acordo com as normas da revista Journal of Bodywork and Movement Therapies, 

(Qualis B2 – Medicina I), para a qual o artigo foi submetido. 
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2 INTRODUÇÃO GERAL  

 

A equoterapia vem recebendo grande destaque entre as técnicas de 

reabilitação. Segundo a Associação Nacional de Equoterapia ANDE-BRASIL (2016), 

a equoterapia é um método terapêutico e educacional que utiliza o cavalo dentro de 

uma abordagem interdisciplinar, buscando o desenvolvimento biopsicossocial de 

pessoas com deficiência e/ou com necessidades especiais. O método foi reconhecido 

no Brasil pelo Conselho Federal de Medicina (CFM), através do parecer número 6/97- 

ANDE- BRASIL, aprovado em sessão plenária de 9 de abril de 1997 e vêm se 

expandindo. Para Stergiou (2017) a atividade de equoterapia pode fornecer vários 

estímulos como de lateralidade, equilíbrio, consciência corporal, reeducação motora 

e mental, autoconfiança, melhoras na verbalização e na comunicação social, melhoras 

nos estímulos físicos, no enfrentamento de fobias, entre outros benefícios. O ajuste 

tônico corporal é a primeira manifestação do corpo sobre o dorso do cavalo, pois este 

nunca se encontra totalmente estático. Todo e qualquer movimento que o cavalo faça 

exige, do praticante, um ajuste de tônus global, que requer uma adequação da 

musculatura frente aos desequilíbrios provocados pelos movimentos diversos 

(FERRIERO, 2019). Na montaria, o paciente recebe informações de estímulos 

ambientais e proprioceptivos das regiões articulares, periarticulares e musculares 

globais, permitindo, assim, experiência de vários esquemas motores. (KOBESOVA, 

2014), 

Acredita-se que os estímulos provocados pela equoterapia são captados pelos 

órgãos sensoriais das crianças de maneira gradativa. Após um tempo, são 

decodificados pelo cérebro como se fossem um sinal rítmico, promovendo uma 

associação e dissociação das áreas cerebrais responsáveis pelas vias neurogênicas 

do controle motor, levando a uma reorganização das capacidades motoras das 

crianças, permitindo manutenção da postura corporal em posições como, por 

exemplo, o sentar e levantar ( KIENBACHER, 2015). 

Durante muito tempo, a atividade muscular era avaliada apenas por meio da 

inspeção e palpação do músculo ou grupo muscular, durante um movimento. Com o 

desenvolvimento da eletromiografia de superfície (EMG’s), foi possível verificar, de 

forma mais precisa e objetiva, a atividade muscular, durante várias situações. Na 

EMG´s a contração do músculo é analisada instantaneamente com as vantagens da 

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

pelos profissionais, mostram o sucesso e a crescente visibilidade midiática desta 

prática. Infelizmente, há poucos estudos científicos que respaldam o comportamento 

de padrões de atividade neuromuscular diante dos tipos de materiais de montaria 

utilizados e a duração ideal de uma sessão de equoterapia (STERGIOU, 2017). 

Considerando todo o potencial cinesioterapêutico produzido pela riqueza de estímulos 

desencadeados no movimento equino, faz-se necessário um estudo do 

comportamento da ativação neuromuscular do tronco na execução de tarefas 

funcionais durante a sessão de equoterapia, para respaldar a escolha deste recurso, 

apontar possíveis direcionamentos e otimizar o tratamento. 
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4 OBJETIVOS 

 

4.1 Objetivo geral: 

Estudar o comportamento da ativação neuromuscular eretora do tronco do 

participante durante a sessão de Equoterapia. 

 

4.2 Objetivos específicos.  

 Registrar a ativação neuromuscular dos músculos Iliocostal, Longuíssimo, 

Trapézio Superior e Multífidos dos participantes, durante a sessão de Equoterapia 

utilizando a sela com estribo (Grupo Equoterapia Sela); 

 Registrar a ativação neuromuscular dos músculos Iliocostal, Longuíssimo, 

Trapézio Superior e Multífidos dos participantes, durante a sessão de Equoterapia 

utilizando a manta sem estribo (Grupo Equoterapia Manta); 

 Registrar a ativação neuromuscular dos músculos Iliocostal, Longuíssimo, 

Trapézio Superior e Multífidos dos participantes, caminhando ao lado do equino 

durante a sessão de Equoterapia (Grupo Controle); 

 Analisar e comparar o comportamento da ativação neuromuscular, durante uma 

tarefa funcional, nos grupos GES, GEM e GC, em vários momentos da sessão 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 

 

 



9 
 

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 (Martín-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 

Viçosa (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-

8ww6vs. 

2.3. Inclusion criteria: 

● Ages 8 to 11; 

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

2.4. Exclusion criteria: 

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

disabilities that limit participation in the research; 

● Equinophobia; 

● 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: (I) before the beginning of the session; (II) 

10 minutes into the session; (III) 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 II) (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 µV (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 µV (p = 0.0136), of the 

longissimus with 5.07 µV (p = 0.0096), and multifidus with 6.23 µV (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 µV (p = 0.0224), but no significant difference after 30 minutes with 

6.82 µV (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 



20 
 

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. 

 

  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. 

 

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. 

 

 

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. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0,00

5,00

10,00

15,00

20,00

25,00

30,00

35,00

Rest 10 min 20 min 30 min

Control

Iliocostalis Longissimus Upper trapezius Multifidus



33 
 

6 CONCLUSÕES GERAIS 
 

A equoterapia realizada em crianças, com uso de sela e estribo e com duração 

de 30 minutos, demonstrou melhorar, de forma significativa, a ativação neuromuscular 

do tronco, durante uma tarefa de flexionar e estender o tronco, em relação ao grupo 

manta sem estribo e do grupo controle (caminhada). 

Salienta-se, ainda que é necessário fornecer dados científicos e apoio aos 

profissionais, na quantidade de estímulos causados pela equoterapia, ao usar certas 

estratégias, durante as sessões de tratamento. O tipo de material de montaria e o 

estribo são alternativas adaptáveis a cada tratamento, podendo interferir com o 

estímulo desejado para o praticante. Ainda assim, poucos estudos descrevem ou 

mencionam que tipo de material de montaria foi usado na sessão.  

Recomendamos a necessidade de estudos multicêntricos com maior número 

de participantes, para referendar nossos achados e corroborar a recomendação de 

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

 

 
Link Acadêmico: 

 Este artigo faz parte da dissertação de mestrado de Júlio Ribeiro Bravo 

Gonçalves Junior, do Programa de Pós-graduação em Ciências da Saúde da 

Universidade Federal de Viçosa 
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ANEXO A – Parecer do Comitê de Ética no Uso de Animais 
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Anexo B – Parecer do Comitê de Ética em Pesquisa 
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ANEXO C – Comprovante de Submissão do artigo 
 

 
 
 
 
 
 
 
 


