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ABSTRACT 

Objective: To evaluate the functional balance of children with sensory impairments submitted 
to hippotherapy.  
Methods: 24 children of both genres equally participated in three groups: cerebral palsy (CP), 
Down syndrome (DS), and intellectual disability (ID) with the respective age groups (10.71 ± 2.69 
years), (12.83 ± 2.64 years), and (11 ± 1.69 years). There were 15 attendances in hippotherapy 
with riding materials specific to each group. The Pediatric Balance Scale (EEP) was used before 
the 1st and after the 15th hippotherapy session (pre and post moments) to assess functional 
balance. The data were analyzed using the Shapiro-Wilk tests (normality), Bartlett test 
(homogeneity), and, between the pre- and post-care times, the paired t-test (intra-groups) and 
ANOVA with Bonferroni's multiple comparison tests (between groups), with statistical significance 
for p < 0.05.  
Results: in the post-attendance, there was an increase in the EEP score for the three groups (intra 
groups) with significance for children with ID (p = 0.003) and DS (p = 0.033); the CP group had a 
lower score (inter groups) in both times, pre (p = 0.003) and post (p = 0.002) attendance.  
Conclusion: hippotherapy contributed to the functional balance of children with distinct sensory 
impairments, according to the clinical diagnosis and riding material specific to the group, thus 
being able to be considered a therapeutic method with relevant benefits regarding the sensory 
aspects of the population. 
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RESUMO 

Objetivo: avaliar o equilíbrio funcional de crianças com comprometimentos sensoriais 
submetidos a hipoterapia.  
Métodos: participaram 24 crianças, de ambos os sexos, alocadas igualmente em três grupos: 
paralisia cerebral (PC), síndrome de Down (SD) e deficiência intelectual (DI) com as respectivas 
faixas etárias (10,71 ± 2,69 anos), (12,83 ± 2,64 anos) e (11 ± 1,69 anos). Foram realizados 15 
atendimentos na hipoterapia com os materiais de montaria específicos para cada grupo. Para 
avaliação do equilíbrio funcional foi utilizada a Escala de Equilíbrio Pediátrica (EEP), antes do 
1º e após 15° atendimento (momentos pré e pós) na hipoterapia. Os dados foram analisados por 
meio dos testes Shapiro-Wilk (normalidade), teste Bartlett (homogeneidade) e, entre os 
momentos pré e pós-atendimentos, o teste t-pareado (intra grupos) e ANOVA com testes de 
múltiplas comparações de Bonferroni (inter grupos), com significância estatística para p < 0,05. 
Resultados: no pós-atendimento houve aumento na pontuação da EEP para os três grupos (intra 
grupos) com significância para crianças com DI (p = 0,003) e SD (p = 0,033); o grupo PC 
apresentou menor pontuação (inter grupos) em ambos os momentos, pré (p = 0,003) e pós (p = 
0,002) atendimentos.  
Conclusão: a hipoterapia contribuiu para o equilíbrio funcional de crianças com 
comprometimentos sensoriais distintos, de acordo com o diagnóstico clínico e o material de 
montaria específicos para grupo, podendo assim, ser considerado um método terapêutico com 
benefícios relevantes quanto aos aspectos sensoriais das populações envolvida. 

INTRODUCTION 

Balance is a complex sensory skill that integrates 
different systems, such as visual, somatosensory, and 
vestibular1,2, critical for postural control and 
contributing to the infant neurosensory development3. In 
childhood, the appropriately developed and improved 
postural control can promote motor skills with greater 
efficiency3,4 since balance and postural control are 
inseparable and complementary. The milestone of 
sensory maturity regarding stability and postural 
adjustments occurs at around nine years of age, initially 
in the visual system, followed by the proprioceptive and, 
finally, the vestibular4. 

The neurosensory motor development of children 
diagnosed with cerebral palsy (CP), Down syndrome 
(DS), and intellectual disability (ID) may present delays 
or impairments in the different sensory and motor 
aspects, according to the peculiar characteristics of 
each clinical picture, as well as the influence of each 
individual's genetic, biological and environmental 
factors5-8. 

Therefore, hippotherapy, the first basic equine-
assisted therapy program, is considered a promising 
therapeutic method based on using the horse as a 
kinesiotherapeutic instrument, becoming an ally in the 
rehabilitation process of children with varied clinical 
diagnoses9. In hippotherapy, the sensory and motor 
benefits come from the three-dimensional movement 
triggered by the horse during walking gait, stimulating 
the practitioner bodily10,11. The sensory-motor stimuli 
triggered by the horse to the practitioner are 
transmitted to the central nervous system via the spinal 
cord and present a pattern of rhythmic oscillation of the 
pelvis, similar to the movements of human gait12,13. 

Based on the fundamental principles of three-
dimensional movement in hippotherapy, research has 
recently pointed to the benefits of practice in balance, 
posture, and, consequently, in the postural control of 
individuals with different physical conditions using 

different research methodologies14-18. 
According to the information collected, this study 

is relevant due to the importance and scientific 
implications of the contributions of hippotherapy to the 
functional balance of children with CP, DS, and ID 
associated with specific riding materials for each group. 
The choice of suitable riding material for each group 
demonstrates the importance to develop individualized 
therapeutic planning based on the characteristics of 
each child, thus configuring the perspectives of 
evidence-based practice. Therefore, this study 
evaluated the functional balance of children with 
sensory impairments submitted to hippotherapy, with 
the hypothesis that it contributes to improving the 
functional balance of this population. 

METHODS 

This study is descriptive, analytical, and cross-
sectional, approved by the Research Ethics Committee 
(CEP) of the Federal University of Triângulo Mineiro 
(UFTM) under nr. 2.152.117/2017, with the Brazilian 
Registry of Clinical Trials (ReBec) RBR-4C3FZ2, as well as 
the approval by the UFTM Ethics Committee on the Use 
of Animals (CEUA) under nr.426/2017, necessary for 
studies involving the production, maintenance and the 
use of animals for research. Before starting collections 
and interventions, the parents or guardians of the 
selected children, or both, received clarifications 
regarding the objectives and procedures to be 
conducted and those who consented signed the Informed 
Assent Form.  

Twenty-four children, aged between 8 and 15 
years, of both sexes, participated in the study. They 
regularly attended therapeutic and educational support 
services at a specialized care institution, with 
independent walking, allocated equally in three groups 
according to the clinical diagnosis. Therefore, eight 
participants were distributed to each group with the 
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respective ages: CP (10.75 ± 2.49 years), DS (11.88 ± 2.85 
years), and ID (11 ± 1.69 years). 

The children were selected by convenience 
sampling from the analysis of medical records made 
available by the institution, once they presented 
independent gait, and specific clinical diagnoses for 
each group. In particular, for the CP group, the inclusion 
of children with spastic diparesis and type I or II 
classifications according to the Gross Motor Function 
Classification System (GMFCS) was previously 
determined19. All included participants receive some 
therapeutic monitoring at the institution, such as speech 
therapy, physical therapy, occupational therapy, and 
psychology, according to their demands with the same 
weekly frequency and varying intensities according to 
the interventions.However, the risk of bias was 
minimized by the evaluations conducted before starting 
equine-assisted therapy sessions as an individual 
reference point for each child. 

Exclusion and non-inclusion criteria were 
adopted: uncontrolled convulsive crises; scoliosis above 
30º; hip dislocation; uncontrollable fear of the animal; 
associated syndromes/behavioral changes, difficulty in 
understanding the commands, tasks, or both, requested 
and two consecutive absences. Concerning the CP group, 
notably children who received an application of 
botulinum toxin in the lower limbs in the last six months 
before the start of data collection and the course of 
their respective procedures were excluded. Throughout 
the research development, the number of participants 
inserted at the beginning remained unchanged until the 
end, with no loss of individuals. 

The consultations were performed in a riding 
therapy center installed within the special education 
institution where the participants were selected. The 
center has an adequate area of approximately three 
thousand square meters that includes the required 
spaces for developing the practice with a covered arena, 
green area, sand track, round pen, stalls, saddlery, 
horse bedding, and bathing area. However, the arena 
was covered with a concrete surface and an accessibility 
ramp for riding for the sessions. 

As a protocol for interventions, 15 treatments 
were used in hippotherapy, once/week, lasting 30 min 
as established by ANDE-Brazil9. During the sessions, no 
exercise associated with riding was performed, 
considering only the three-dimensional movement of the 
horse. 

The riding material (saddle or blanket) and 
positioning of the feet in the stirrups (with or without 
support) were selected according to each group (ID, DS 
and CP) from the preliminary study20. Thus, the 
Australian type saddle made of leather was established 
with the feet supported on the stirrups for children with 
CP and the blanket made of foam coated in courvin type 
fabric without the footrest on the stirrups for the DS and 
ID groups. As for the blanket, the harness was used as an 
aid to support upper limbs. Regardless of the situation, 
the helmet was an essential safety device for practice. 

The horses used for the sessions showed excellent 
health conditions with physical characteristics of similar 
weight and height 1.54 cm/470 kg and 1.54 cm/488 kg, 

respectively. The walking gait was established based on 
the ANDE-Brazil9protocols for hippotherapy with a 
frequency of around 56 steps/min and an average speed 
of 1 m/s controlled by the rider.The average speed was 
considered from the record of the time of 10 s necessary 
for the horse to cover a space of 10 m. It is important to 
consider that throughout the collection and 
development of the research, both horses were kept 
according to the first care of each child, respecting the 
moments of rest as a guarantee of the animal's health 
conditions. 

The validated and adapted Pediatric Balance 
Scale (PBS) was used to assess functional balance, 
translated for the Brazilian population, and high 
reliability for test-retest. The PBS is easy to apply and 
score, containing 14 items that assess the functional 
balance (static and dynamic) in children aged 5 to 15 
years, with motor changes from mild to moderate. 
According to the instrument, the score for each item 
ranges from zero to four, with zero being more difficult 
with the demand for supervision or assistance to perform 
the activity and four when there is independence, 
without difficulty. Thus, the maximum PBS score is 56, 
considering that the higher the score, the better the 
balance21. 

The balance skills evolve according to the items 
of the PBS. Therefore, items 1 to 5 consist of performing 
transfers from sitting to standing postures (item 1), 
standing to sitting (item 2), moving from a chair to 
another (item 3), remain in the standing position (item 
4) and sitting (item 5) without support, respectively.
From item 6 on, skills require a higher level of
complexity in the static position, such as standing with
eyes closed (item 6), standing with feet together (item
7), standing with one foot in front of the other (item 8),
standing on one foot (item 9). In the last items of the
scale, they require greater dynamic ability such as
rotating 360° (item 10), turning their look back without
moving their feet from the floor (item 11), picking up an
object on the floor (item 12), placing their feet
alternated on a step or support (item 13) and reach the
front with an extended arm without removing their feet
from the floor (item 14). Each item is scored according
to the time and the need for support for its
accomplishment.

Initially, the children were submitted to 
evaluation through the PBS, and, subsequently, the 
intervention in hippotherapy started, including 15 
sessions for each group at the end of five months. 
Subsequently, the children were reassessed for 
functional balance. Therefore, collections made before 
the first assistance was established as a pre-care 
moment, and collections performed after the 15th one 
as a post-care moment. 

Statistica® software, version 10.0, was used for 
statistical analysis, with the Shapiro-Wilk test for 
normality of data and Bartlett's test for homogeneity of 
variances. For comparisons between the moments (pre 
and post-care) of each group (intra-groups), the paired 
t-test and ANOVA with multiple Bonferroni tests were
used for comparisons between the groups at each
moment (inter-groups). For all results, p < 0.05 was
determined as statistically significant differences.
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RESULTS 

According to PBS, when comparing the functional 
balance between the pre and post-care times of each 
group (intra-groups), higher scores are observed in the 
post-care time for the three evaluated groups (ID, DS, 
and CP), however with significant differences in the ID 
(p = 0.003) and DS groups (p = 0.033). In the analysis 
between groups (inter-groups), at both times, children 
with CP obtained the lowest scores compared to the 

others (ID and DS) with significant differences in pre (p 
= 0.003) and post-care moments (p = 0.002) (Table 1). 

In the pre-care assessment, specific to each item 
of the PBS, children in the ID group had higher mean 
scores compared to the other groups, DS and CP, while 
children with CP had the lowest scores (Figure 1). 

After 15 sessions, specific assessments for each 
item of the PBS show higher mean scores for a greater 
number of items in children with ID, DS, and CP, 
respectively (Figure 2).

Table 1 — Functional balance assessment of children with ID, DS and CP through PBS. 

Parameter 
Groups p2-value 

Group ID Group DS Group CP (groups) 

PBS 
Pre-care 54.3 ± 1.2a 52.4 ± 2.8a 46.3 ± 6.7b 0.003 

Post-care 55.0 ± 1.1a 52.9 ± 2.7a 48.1 ± 5.3b 0.002 

Mean difference (CI95%) +0.7 (+0.4 to +1.1) +0.5 (+0.1 to +0.9) +1.9 (-0.4 to +4.1)

p-value (period)1 0.003 0.033 0.090 

PBS (Pediatric Balance Scale), CP (cerebral palsy), DS (Down syndrome), ID (intellectual disability), CI95% (confidence interval 
95%). 1Paired t-test. 2ANOVA. Different letters on the line indicate in which group a statistically significant difference was 
observed after the Bonferroni multiple comparison test. Values were expressed as mean ± standard deviation. 
Mean difference between groups (CI95%): Pre-care: ID x DS = -1.9 (-7.4 to +3.7); ID x CP = -8.0 (-11.7 to -0.6); DS x CP = -6.1 (-
11.7 to -0.6). 
Mean difference between groups (CI95%): Post-care: ID x DS = -2.1 (-6.6 to +2.4); ID x CP = -6.9 (-1147 to -2.4); DS x CP = -4.8 (-
9.3 to -0.2). 

Figure 1 — Pre-care assessment of PBS items for the CP, DS and ID groups (mean and standard deviation). PBS 
(Pediatric Balance Scale), CP (cerebral palsy), DS (Down syndrome), ID (intellectual disability). 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1 2 3 4 5 6 7 8 9 10 11 12 13 14

M
ea

n 
of

 s
co

re
s

PBS items

PC SD DI



Lage JB et al. Rev Cienc Saude. 2021;11(2):51-58   55 

Figure 2 — Post-care evaluation of PBS items for the CP, DS and ID groups (mean and standard deviation). PBS 
(Pediatric Balance Scale), CP (cerebral palsy), DS (Down syndrome), ID (intellectual disability).  

DISCUSSION 

Following the objective of assessing the 
functional balance of children with CP, DS, and ID 
undergoing hippotherapy, the results indicated an 
increase in the scores in the post-care PBS, regardless of 
the clinical condition, thus validating the hypothesis 
that hippotherapy contributes to improving the 
functional balance of these children. The beneficial 
results observed in terms of sensory aspects reproduce 
and corroborate scientifically with recent research 
developed in the scope of hippotherapy14,15,17,18. For 
Uzun22, "Horse-riding are itself a stimulus for balance". 

Body balance is a process of capturing and 
complex sensory integration with information from the 
visual, vestibular, and somatosensory systems1,2, so it is 
considered one of the most relevant skills of human 
postural control for keeping the physical system stable, 
even with the influence of forces acting on it2. 

Among the groups analyzed, children with ID were 
the ones who showed the most significant results and 
with the lowest standard deviations between the pre- 
and post-intervention moments. This fact is related to 
the level of sensory-motor impairment of the selected 
participants, considering that the ID group presented 
cognitive impairment exclusively and excellent 
functional balance according to the results observed in 
the PBS before the first intervention (pre-), reaching 
scores close to the maximum, that is, 56 points. Our 
findings corroborate a study that evaluated the static 

balance of typical individuals and ID through the force 
platform, where similarity was observed between the 
typical and atypical groups, concluding that ID does not 
influence the static postural balance of children aged 
seven to 13 years23. 

In the context of hippotherapy, adolescents with 
mild ID and ages between 15 and 17 years had benefits 
in balance with hippotherapy practice after three 
months compared to the control group that did not 
perform the intervention. According to the study, 
parameters such as the center of pressure (COP) were 
evaluated using the force platform in the sagittal and 
frontal planes, concluding that the absence of changes 
in these balance parameters in the control group 
concerning the findings in the experimental group 
demonstrates the significant development of balance in 
boys with mild ID and ages 15 to 17 years24. 

However, children in the DS and CP groups, 
besides intellectual impairment, had specific 
neuromuscular characteristics according to their 
pathology, which may have influenced more discrete 
results, but still significant for children with 
DS.According to the literature, DS is distinguished with 
a picture of global hypotonia25 and CP frequently with 
spasticity associated with hypertonia and 
hyperreflexia5,26,27, which directly influence motor and 
sensory skills such as motor coordination, balance, 
postural control, and spatio-temporal organization6,27-30. 
Despite not showing changes in muscle tone, children 
with ID may have difficulties elaborating, planning, and 
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performing activities (adaptive behavior) due to the 
inability of intellectual functioning8. However, this 
group had no limitations regarding the results of 
functional balance in this research. 

Thus, the neurofunctional characteristics of 
global hypotonia associated with the sensory dysfunction 
of participants with DS and spastic diparesis with type I 
or II classification according to the GMFCS of those with 
CP may justify the findings of this study about the 
performance of both groups during the balance tests 
using the PBS, inferring greater difficulty in the CP group 
due to the more significant sensory-motor impairment 
presented in type II spastic diparesis. 

According to the literature, sensory maturation 
regarding stability and postural adjustments initially 
occurs in the visual system, followed by the 
proprioceptive and finally the vestibular one, with its 
functional maturity being nine years4. In this sense, 
children with DS and CP selected for this study may have 
presented losses compared to those with exclusively ID 
due to the higher incidence of visual changes commonly 
found in DS and the proprioceptive and vestibular 
dysfunctions present in DS and CP, which does not seem 
to be evident in individuals with ID. 

As a tool for assessing functional balance, BBS, a 
version of PBS for young people, adults, and the elderly, 
has been used in the context of hippotherapy to assess 
the benefits of therapy in the static and dynamic balance 
of practitioners with different characteristics, such as 
individuals with Huntington's disease16, stroke31,32 and 
elderly14,33. Simultaneously, PBS was adopted in a study 
involving children diagnosed with cerebral palsy34. As it 
is a translated, validated, and adapted instrument for 
Brazilian children21, the PBS is a methodology with easy 
access and applicability but gaps for more complex 
analyses on postural balance. 

The benefits of hippotherapy in body balance 
occur concerning posture and consequently postural 
control, due to the muscular adjustments necessary to 
keep the practitioner on the horse's back during the 
continuous displacement of the horse riding10,11, which 
activates a considerable amount of kinetic chains in 
different regions, which favor body alignment35. 

Thus, the results obtained from hippotherapy 

from the fundamental principles of three-dimensional 
movement, promoted by the horse in walking gait, infer 
clinical contributions and implications for the functional 
balance of children with ID, DS, and CP by using PBS as 
an investigative method. However, horse-assisted 
therapy demonstrates its relevance in terms of the 
sensory aspects of this population since they may 
present delays in children's motor neurosensory 
development due to their individual and 
pathophysiological characteristics. 

As a limitation of the research, we can consider 
the need to associate the results of the PBS with a gold 
standard instrument for assessing postural balance to 
conduct a more complex analysis regarding the sensory 
aspects of individuals. The number of children 
participating in this study can also be a limiting factor 
for more elaborate statistical analysis. However, it is 
worth mentioning that the sample established for this 
study was at the expense of maintaining the specific 
characteristics within a well-defined age group, avoiding 
bias regarding the clinical variations found for the 
investigated populations and, consequently, making it 
challenging to distribute participants in an experimental 
and control group. 

CONCLUSION 

Hippotherapy improved the functional balance of 
children with CP, DS and ID through PBS, who present 
distinct sensory impairments according to their 
respective clinical diagnoses. It can be considered a 
therapeutic method with relevant benefits for the 
children's neurosensory motor development. 

ACKNOWLEDGMENTS 

We want to thank the guides and the team of Dr. 
Guerra Hippotherapy Center of APAE in Uberaba, Minas 
Gerais, the special education institution Escola Luciana 
of the APAE of Uberaba, a partner in the development 
of this research, and last but not least, the horses SHEIK 
and ARCO, our great therapists. 

REFERENCES 

1. Kleiner AFR, Schlittler DXC, Sánchez-Arias MDR. O papel dos
sistemas visual, vestibular, somatosensorial e auditivo para o
controle postural. Rev Neurocienc. 2011;19(2):349-57.
https://doi.org/10.34024/rnc.2011.v19.8382

2. Sibley KM, Beauchamp MK, Van Ooteghem K, Straus SE, Jaglal
SB. Using the systems framework for postural control to
analyze the components of balance evaluated in standardized
balance measures: a scoping review. Arch Phys Med Rehab.
2015;96(1):122-132.
https://doi.org/10.1016/j.apmr.2014.06.021 PMid:25073007

3. Victorio LVG, Fujisawa DS. Influence of age, sex, and visual
information on postural control in children. Motriz: J Phys Ed.
2019;25(1):e101978. https://doi.org/10.1590/s1980-
6574201900010017

4. Sá CDSC, Boffino CC, Ramos RT, Tanaka C. Development of
postural control and maturation of sensory systems in children
of different ages a cross-sectional study. Braz J Phys Ther.
2018;22(1):70-6. https://doi.org/10.1016/j.bjpt.2017.10.006
PMid:29239806 PMCid:PMC5816079

5. Rosenbaum P. Cerebral palsy: is the concept still viable? Dev
Med Child Neurol. 2017;59(6):564.
https://doi.org/10.1111/dmcn.13418 PMid:28463457

6. Malak R, Kostiukow A, Krawczyk-Wasielewska A, Mojs E,
Samborski W. Delays in motor development in children with
Down syndrome. Med Sci Monit. 2015;21:1904-10.
https://doi.org/10.12659/MSM.893377 PMid:26132100
PMCid:PMC4500597

7. Martinez-Morga M, Martinez S. Plasticidad neural: la
sinaptogenesis durante el desarrollo normal y su implicacion
en la discapacidad intelectual. Rev Neurol. 2017;64(Suppl.
1):S0-50. https://doi.org/10.33588/rn.64S01.2017048

8. APA. American Psychiatric Association. Manual diagnóstico e
estatístico de transtornos mentais. DSM-5. Porto Alegre:
Artmed; 2014.

9. ANDE-Brasil. Associação Nacional de Equoterapia [Internet].
[accessed 2021 May 6]. Available from:
http://equoterapia.org.br

10. Wood WH, Fields BE. Hippotherapy: a systematic mapping

https://doi.org/10.34024/rnc.2011.v19.8382
https://doi.org/10.1016/j.apmr.2014.06.021
https://doi.org/10.1590/s1980-6574201900010017
https://doi.org/10.1590/s1980-6574201900010017
https://doi.org/10.1016/j.bjpt.2017.10.006
https://doi.org/10.1111/dmcn.13418
https://doi.org/10.12659/MSM.893377
https://doi.org/10.33588/rn.64S01.2017048
http://equoterapia.org.br/


Lage JB et al. Rev Cienc Saude. 2021;11(2):51-58   57 

review of peer-reviewed research, 1980 to 2018. Disabil 
Rehabil. 2019;6:1-25. 
https://doi.org/10.1080/09638288.2019.1653997 
PMid:31491353 

11. Tauffkirchen E. Hippotherapie. In: Lohse-Busch H., Riedel M.,
Graf-Baumann T. (eds) Das therapeutische Angebot für
bewegungsgestörte Kinder. Berlin, Heidelberg: Springer; 2001.
pp. 81-99. Avaiable from: https://doi.org/10.1007/978-3-642-
59567-7_9

12. Spink J. Developmental riding therapy: a team approach to
assessment and treatment. Pediatric Physical Therapy.
1994;6(4):223. https://doi.org/10.1097/00001577-199400640-
00023

13. Uchiyama H, Ohtani N, Ohta M. Three-dimensional analysis of
horse and human gaits in therapeutic riding. Appl Anim Behav
Sci. 2011;135(4):271-6.
https://doi.org/10.1016/j.applanim.2011.10.024

14. Diniz LH, Mello EC, Ribeiro MF, Lage JB, Bevilacqua Júnior DE,
Ferreira AA, et al. Impact of hippotherapy for balance
improvement and flexibility in elderly people. J Bodyw Mov
Ther. 2020;24(2):92-7.
https://doi.org/10.1016/j.jbmt.2019.10.002 PMid:32507159

15. Araujo TB, Martins WR, Freitas MP, Camargos E, Mota J,
Safons MP. An exploration of equine-assisted therapy to
improve balance, functional capacity, and cognition in older
adults with Alzheimer disease. J Geriatr Phys Ther.
2019;42(3):E155-60.
https://doi.org/10.1519/JPT.0000000000000167
PMid:29630005

16. Costa JVL, Serrão Júnior NF, Luvizutto GJ, Araujo TB, Safons
MP, Rezende ALG. Efeitos da equoterapia sobre o equilíbrio
estático e dinâmico no transtorno neurocognitivo maior ou
leve devido à Doença de Huntington. Fisioter Bras.
2018;19(2):215-22. https://doi.org/10.33233/fb.v19i2.2131

17. Costa VSF, Silva HM, Azevêdo M, Silva AR, Cabral LLP, Barros
JF. Effect of hippotherapy in the global motor coordination in
individuals with Down Syndrome. Fisioter Mov.
2017;30(Suppl.1):229-40. https://doi.org/10.1590/1980-
5918.030.s01.ao22

18. Stergiou A, Tzoufi M, Ntzani E, Varvarousis D, Beris A, Ploumis
A. therapeutic effects of horseback riding interventions: A
systematic review and meta-analysis. Am J Phys Med Rehabil.
2017;96(10):717-25.
https://doi.org/10.1097/PHM.0000000000000726
PMid:28252520

19. Palisano R, Rosenbaum P, Bartlett D, Livingston M. GMFCS – E
& R. Sistema de Classificac ̧a ̃o da Func ̧a ̃o Motora Grossa
(brazilian version) (translated by Silva DBR, Pfeifer LI,
Funayama CAR). CanChild Centre for Childhood Disability
Research. 2007 [cited 2021 May 7]:1-6. Available from:
https://bit.ly/3xPkOPU

20. Lage JB, Ribeiro MF, Teixeira VPA, Rosa RC, Ferreira AA,
Espindula AP. Effect of horse riding equipment in activity of
trunk and lower limb muscles in equine-assisted therapy. Acta
Sci Health Sci. 2020;42:e52739.
https://doi.org/10.4025/actascihealthsci.v42i1.52739

21. Ries LGK, Michaelsen SM, Soares PSA, Monteiro VC, Allegretti
KMG. Cross-cultural adaptation and reliability analysis of the
Brazilian version of Pediatric Balance Scale (PBS). Rev Bras
Fisioter. 2012;16(3):205-15. https://doi.org/10.1590/S1413-
35552012005000026 PMid:22699691

22. Uzun ALL. Equoterapia: aplicação em distúrbios do equilíbrio.

São Paulo: Vetor, 2005. 
23. Oliveira Junior E, Soeth PR, Paixão AFV, Antunes FD.

equilíbrio postural em crianças com deficiência intelectual. J
Health Sci [Internet]. 2018 [cited 2021 May 7];20(2):140-5.
Avaiable from: https://bit.ly/3eqetCJ

24. Ambrozy T, Mazur-Rylska A, Chwała W, Ambrozy D, Mucha T,
Omorczyk J, et al. The role of hippotherapeutic exercises
with larger support surface in development of balance in boys
aged 15 to 17 years with mild intellectual disability. Acta
Bioeng Biomech. 2017;19(4):143-51.
https://doi.org/10.5277/ABB-00776-2016-04

25. Dupre C, Weidman-Evans E. Musculoskeletal development in
patients with Down syndrome. JAAPA. 2017;30(12):38-40.
https://doi.org/10.1097/01.JAA.0000526779.77230.79
PMid:29210907

26. Oliveira LS, Golin MO. Técnica para redução do tônus e
alongamento muscular passivo: efeitos na amplitude de
movimento de crianças com paralisia cerebral espástica. ABCS
Health Sci. 2017;42(1):27-33.
https://doi.org/10.7322/abcshs.v42i1.946

27. Graham HK, Rosenbaum P, Paneth N, Dan B, Lin JP, Damiano
DL, et al. Cerebral palsy. Nat Rev Dis Primers. 2016;2:15082.
https://doi.org/10.1038/nrdp.2015.82 PMid:27188686

28. Leite JC, Neves JCJ, Victor LGV, Fujisawa DS. Evaluation of
postural control in children and adolescents with Down
Syndrome aged eight to twelve years old. J Hum Growth Dev.
2018;28(1):50-7. https://doi.org/10.7322/jhgd.127335

29. Trindade AS, Nascimento MA. Avaliação do desenvolvimento
motor em crianças com Síndrome de Down. Rev Bras Ed Esp.
2016;22(4):577-88. https://doi.org/10.1590/s1413-
65382216000400008

30. Van Der Krogt MM, Bar-On L, Kindt T, Desloovere K, Harlaar J.
Neuro-musculoskeletal simulation of instrumented
contracture and spasticity assessment in children with
cerebral palsy. J Neuroeng Rehabil. 2016;13(1):64.
https://doi.org/10.1186/s12984-016-0170-5 PMid:27423898
PMCid:PMC4947289

31. Beinotti F, Correia N, Christofoletti G, Borges G. Use of
hippotherapy in gait training for hemiparetic post-stroke. Arq
Neuropsiquiatr. 2010;68(6):908-13.
https://doi.org/10.1590/S0004-282X2010000600015
PMid:21243251

32. Pedebos BM, Porto LB, Copetti F, Balk RS. Avaliação do
controle postural e sua relação com o hemisfério acometido
em pacientes com acidente vascular cerebral praticando
equoterapia. Fisioter Bras [Internet]. 2014 [cited 2021 May
7];15(1):22-8. Avaiable from: https://bit.ly/3vPSqLU

33. Araújo TB, Martins WR, Blasczyk JC, Feng YH, Oliveira RI,
Copetti F, et al. Efeito da equoterapia no equilíbrio de idosos:
uma revisão sistemática com metanálise. R Bras Ci Mov
[Internet]. 2018 [cited 2021 May 7];26(3):178-84. Avaiable
from: https://bit.ly/3o6d9IJ

34. Kwon JY, Chang HJ, Lee JY, Ha Y, Lee PK, Kim Y-H. Effects of
hippotherapy on gait parameters in children with bilateral
spastic cerebral palsy. Arch Phys Med Rehabil. 2011;92:774-9.
https://doi.org/10.1016/j.apmr.2010.11.031 PMid:21530725

35. Okamoto K, Nagai T, Miyawaki A, Hayashi Y. Rapid and
persistent modulation of actin dynamics regulates
postsynaptic reorganization underlying bidirectional
plasticity. Nat Neurosci. 2004;7:1104-12.
https://doi.org/10.1038/nn1311 PMid:15361876

Conflicts of interest: No conflicts of interest declared 
concerning the publication of this article. 

Authors' contributions: 
Study conception and design: JBL, VPAT, APE 

Data analysis and interpretation: JBL, GNN, VPAT, APE 
Data collection: JBL, LFS, MCB, ICRF 

Manuscript writing: JBL, LFS, MCB, ICRF, GNN 
Critical review of the text: VPAT, APE 

https://doi.org/10.1080/09638288.2019.1653997
https://doi.org/10.1007/978-3-642-59567-7_9
https://doi.org/10.1007/978-3-642-59567-7_9
https://doi.org/10.1097/00001577-199400640-00023
https://doi.org/10.1097/00001577-199400640-00023
https://doi.org/10.1016/j.applanim.2011.10.024
https://doi.org/10.1016/j.jbmt.2019.10.002
https://doi.org/10.1519/JPT.0000000000000167
https://doi.org/10.33233/fb.v19i2.2131
https://doi.org/10.1590/1980-5918.030.s01.ao22
https://doi.org/10.1590/1980-5918.030.s01.ao22
https://doi.org/10.1097/PHM.0000000000000726
https://bit.ly/3xPkOPU
https://doi.org/10.4025/actascihealthsci.v42i1.52739
https://doi.org/10.1590/S1413-35552012005000026
https://doi.org/10.1590/S1413-35552012005000026
https://bit.ly/3eqetCJ
https://doi.org/10.5277/ABB-00776-2016-04
https://doi.org/10.1097/01.JAA.0000526779.77230.79
https://doi.org/10.7322/abcshs.v42i1.946
https://doi.org/10.1038/nrdp.2015.82
https://doi.org/10.7322/jhgd.127335
https://doi.org/10.1590/s1413-65382216000400008
https://doi.org/10.1590/s1413-65382216000400008
https://doi.org/10.1186/s12984-016-0170-5
https://doi.org/10.1590/S0004-282X2010000600015
https://bit.ly/3vPSqLU
https://bit.ly/3o6d9IJ
https://doi.org/10.1016/j.apmr.2010.11.031
https://doi.org/10.1038/nn1311


Lage JB et al. Rev Cienc Saude. 2021;11(2):51-58   58 

Final approval of the manuscript: JBL, APE 
Statistical analysis: GNN 

General responsibility for the study: JBL, VPAT, APE 

Funding information: Coordenação de Aperfeiçoamento de 
Pessoal de Nível Superior – CAPES, code 001. 


	ABSTRACT
	RESUMO
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	ACKNOWLEDGMENTS
	REFERENCES



