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▪ 4 children with cerebral palsy



Rehabilitation horseback riding
再活乘馬 Jaehwal Seungma

• "All activities" in which 
humans and horses work 
together to give cognitive, 
physical, emotional, and 
social well-being to 
people with disabilities 
and emotional problems



Riding

Therapeutic 
Horseback Riding

Hippotherapy
EAL                    EFL
EAP                   EFP

Terminology

Horsemanship 
activities



Definition and Classification of 
Cerebral Palsy, April 2006

• Cerebral palsy describes a group of permanent 
disorders of the development of movement and 
posture, causing activity limitation, that are attributed 
to nonprogressive disturbances that occurred in the 
developing fetal or infant brain

• The motor disturbances of CP are often accompanied 
by disturbances of sensation, perception, cognition, 
communication, and behavior; by epilepsy, and by 
secondary musculoskeletal problems



In many parts of the world, 
Children with CP 

• Are hidden or shunned, no access to education or 
basic health care

• Have little voice is setting goals for their own lives

• Experience more frequent neglect or access

• Are passive recipients of treatments done to them

• Are removed from home and community for care

• Receive care that is not evidenced-based

Diane L. Damiano 



Five key principles for therapy

• Intervention should aim to change a child’s function

• Therapy should be directed by child & family goal

• Treatment should be in natural setting where 
possible (home & community)

• Children should be actively engaged in therapy

• Interventions should be grounded in basic science 
& evidence from clinical trials

Diane L. Damiano 





GMFCS (Gross motor function 
classification system)  

Level GMFCS

I Walks without limitations

II Walks with limitations

III
Walks using a hand-held 
mobility device

IV
Self-mobility with 
limitations; may use 
powered mobility

V
Transported in a manual 
wheelchair



Gross Motor Function Measure
Dianne J. Russell, Peter L. Rosenbaum, Marilyn Wright, Lisa M. Avery



ICF Model

https://www.splashphysiotherapy.com/single-post/2015/06/25/Participation-is-the-key-the-ICFCY-model









Hippotherapy, Animal assisted therapy, 
and Hippotherapy simulation 

• Balance, Symmetry : Green

• Gross motor function: Yellow

• Hand function: Yellow

• ↓Spasticity (H): Yellow

• Self care/function: Yellow
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Interaction between GMFCS Levels

Differences in improvement on all three measures (GMFM-88, GMFM-66, and 
Pediatric Balance Scale) significantly differed between groups after the 8-week 
study period. 
Dimensions of GMFM-88 improved significantly after hippotherapy varied by 
GMFCS level: dimension E in level I, dimensions D and E in level II, dimensions 
C and D in level III, and dimensions B and C in level IV. 



• The children with CP, GMFCS level I–III, with relatively poor 
postural control in sitting might have a greater chance to 
improve their GMFM-66 scores through hippotherapy. This 
supports the hypothesis that hippotherapy is a context-
focused therapy to improve postural control in sitting



Sex, age, CP type, and
distribution were not 
factors influencing 
gross motor outcome 
of hippotherapy.

Hippotherapy can be 
an effective therapy for
some school-aged 
children with little 
potential of further
improvement in GMFM 
scores.



Locomotor impulses are…

• “The effects of the movement of the horse while 
walking and are transformed in the body of the 
rider.”

• 90 to 110 impulses a minute (1.5–1.8Hz)

Janura M, Peham C, Dvorakova T, Elfmark M.
Hum Mov Sci. 2009 Jun;28(3):387-93.

Children could have experienced 
approximately 2700 to 3300 repetitions 
of forced use postural challenge during 
30-min riding



Comparison between the robo-horse and real horse 
movements for hippotherapy
Bio-Medical Materials and Engineering 24 (2014) 2603–2610

The mean resultant accelerations for a real horse and robotic horse were 3.22 m/s2 and 
0.67 m/s2, respectively, accounting for almost five times greater acceleration in the real 
horse than the robotic horse.



Effect of EAAT
Physical
⚫ Gait improvement
⚫ Facilitating movement of the pelvis,

lumbar spine and hip.
⚫ Normalization of muscle tone
⚫ Improving posture control
⚫ Increasing endurance, symmetry, and 

body perception

Cognitive, Social-personal, Emotional
⚫ Improving self-esteem
⚫ Increasing self-confidence
⚫ Improving concentration
⚫ Improving communication skills
⚫ Educational effects
⚫ Improving peer relationships

NovelMultisensory

Fun Positive

Wonder Environment







Improvement of 
Pelvic Anterior Tilt

pre post

Pelvic tilt

Hip flexion





Electrocardiogram Respiratory mask

Treadmill
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Heart rate recovery

Resting HR↓
Heart rate returned to the baseline level rapidly in EAAT group 



• Children with CP in the  exercise group were more capable to 
sustain their attention longer. 

• Those with CP and ADHD showed an increase in attention 
and perceived to have better social skills after receiving 16 
weeks of EAA compared to those in the control group.  



Process in SMC

Screening

• Inclusion

• Exclusion

PE&NE

X-RAY 

Evaluation

• Goal 
specific 
outcome 

Arena

• Lesson

• Formative 
evaluation



The Screening Tool for Equine Assisted Activities and 
Therapies in Children and Adolescents : A Convergence 
Study with the Delphi Method
Journal of the Korea Convergence Society Vol. 9. No. 5, pp. 203-218, 2018

• Prerequisites for executing the EAAT
• Able to wear a protective headgear that is certified for 

equestrian use from  ASTM-SEI or other equivalent 
international bodies

• The combined weight of the equipment and participant 
does not exceed 20% of the equine’s weight

• Able to control one's head and neck position



Contraindications (20 items)
• If cardiopulmonary diseases 

cause an excessive challenge to 
do horseback riding

• Hemorrhagic disease such as 
hemophilia

• Uncontrolled seizure or a recent 
change in frequency/aspect of 
seizure

• Cranial defects

• Extreme behaviors that make 
participation in the equine 
environment unsafe

• Non-union fracture

• Major surgeries within 3 months 
such as tenotomy, osteotomy or 
selective dorsal rhizotomy 

• Atlantoaxial instability 

• Fragile bones such as 
achondroplasia, osteogenesis 
imperfecta or osteoporosis

• Long bone tumors or spine 
tumors 

• Complete spinal cord injury 
above T-6

• Severe spine curvature or joint 
contracture that hinder upright 
posture on the saddle or any risk 
of aggravation of these 
conditions after horseback riding 



• If the allergic reaction from the 
equine environment is significant 
enough to cause a loss of 
function or discomfort in other 
environment, and access to 
emergency care is not available

• Decreased function, sustained 
fatigue or pain after horseback 
riding

• The use of T-cannula

• The use of Foley catheter

• No appropriate size of the helmet 
or equipment for a participant

• In case skin damage or lesion 
on weight bearing surfaces 
that come into contact with 
equipments

• If a degree of the potential 
risk exceeds its latent 
advantage in horseback riding 
and when the information is 
inadequate to make decision 
to start horseback riding 

• If a physician in charge 
cautioned not to do horseback 
riding

Contraindications (20 items)



Novelty Effect

• Novelty effects refer to the elation and energy that 
ensue from a new and exciting experience (Shadish 
et al., 2002). 

• Equine approaches are especially vulnerable to 
novelty effects because interacting with a horse is 
probably an unusual and exciting experience for 
most individuals.



Experimenter Expectancies

• When an experimenter is not blinded to the 
participant’s condition, experimenter expectancies 
become plausible concerns

• An additional concern regarding the role of 
experimenter bias focuses on the subjective ratings 
of treatment outcome completed by therapists in 
many of these studies


