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ABSTRACT 

The purpose of this quantitative study was to explore the impact of incorporating equine 

movement (hippotherapy) as a treatment tool in occupational therapy (OT) sessions for children 

with developmental disabilities. This study posed research questions relating to the impact of this 

treatment tool in OT practice on mobility and daily activity skills within the population of 

interest. A non-randomized controlled trial with pretest-posttest design was utilized to explore 

the research questions. Sixteen subjects enrolled in this study by convenience sampling and 

participated in six weeks of 45-minute OT sessions incorporating equine movement (intervention 

group, n = 8) or six weeks of 45-minute adaptive riding sessions involving equine movement 

without OT (control group, n = 8). All research activities took place at a PATH Intl. Member 

Center in Western Pennsylvania. Caregivers completed the Pediatric Evaluation of Disability 

Inventory Computer Adaptive Test (PEDI-CAT) before and after the six-week treatment period, 

and occupational therapy practitioners (OTPs) completed the Goal Attainment Scale (GAS) after 

the six-week treatment period based on individualized, measurable goals created based on needs 

identified on the PEDI-CAT. Data was analyzed using repeated measures and multivariate 

ANOVAs. Results indicated a statistically significant improvement in mobility and daily activity 

skills as determined by OTP-reported outcomes. These results were accompanied by caregiver-

reported data that revealed a need for more carryover of therapeutic outcomes to everyday life. 

Skill areas that had caregiver- and OTP-reported improvements include: balance, motor 

planning, standing and sitting endurance, attention to task, functional mobility, dressing, fastener 

and container manipulation, and food preparation. 

Keywords: occupational therapy, hippotherapy, equine movement, developmental 

disabilities, pediatrics 
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CHAPTER ONE: INTRODUCTION 

Overview 

This study aims to consider the effectiveness of using hippotherapy as a treatment tool in 

occupational therapy services for children with developmental disabilities in order to improve 

mobility and daily living skills.  First understanding the prevalence of these diagnoses and the 

relevance of occupational therapy, and its associated treatment tools, is necessary to 

understanding this issue.  As 17.8% of children, 3-17 years of age, experience a developmental 

disability in the United States (Zablotsky & Black, 2020), and occupational therapy services are 

significantly more prevalent for these children (Cogswell et al., 2022), exploring new therapy 

tools is relevant and necessary to improve care options for this population.  To do this, current 

evidence related to hippotherapy will be reviewed and related to the intended population and 

rehabilitative service.  After identifying what is already known, and gaining an understanding of 

the challenges related to this topic, a new study will be proposed in order to contribute to the 

clinical relevance of occupational therapy practitioners utilizing hippotherapy in practice with 

children experiencing developmental disabilities. 

Background 

Developmental Disabilities 

 Developmental disabilities are diagnosed in 17.8% of children aged 3-17 in the United 

States.  This group of disabilities is comprised of conditions that impact development in one or 

more areas (physical, learning, language, and/or behavioral) that are typically experienced to 

some degree throughout the lifespan and are diagnosed before the age of 22.  Common diagnoses 
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that are considered developmental disabilities include autism spectrum disorder, attention deficit 

disorder, and cerebral palsy (Zablotsky & Black, 2020).   

Need for Specialized Services 

These children often experience difficulty with play and mobility, self-care skills, and 

require specialty care and equipment, that often lead to an increased need for healthcare and 

educational services that often goes unmet (Zablotsky & Black, 2020) (Cogswell et al., 2022).  A 

2022 study found that children with developmental disabilities were eighteen times more likely 

to receive special education and early intervention services than their peers (Cogswell et al., 

2022).  As the number of children diagnosed with developmental disabilities continues to 

increase, more widespread and innovative healthcare approaches are necessary to meet the need 

of this population (Zablotsky & Black, 2020). 

Occupational Therapy 

 Occupational therapy was formalized under a practice framework in 1979 in order to set a 

federal precedent for areas of practice for the emerging practice (American Occupational 

Therapy Association, 2020).  Occupational therapy services are conducted by an occupational 

therapist or occupational therapy assistant and can be provided on an individual, group, or 

population basis, regardless of disability status, in an effort to support everyday life occupations 

(American Occupational Therapy Association, 2020).   

Relevance to Children with Developmental Disabilities 

Occupational therapy is a common rehabilitative service provided to children with 

developmental disabilities, as this population is two to seven times more likely to receive 

specialty services, such as occupational therapy (Cogswell et al., 2022).  For children with 

developmental disabilities, treatments often focus on promoting independence and participation 
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in everyday activities such as school participation, play, and home routines (Novak & Honan, 

2019).  Many treatment strategies can be employed by occupational therapists to meet 

individualized goals of the child and family.  Common occupational therapy practices that are 

considered accepted practices for children with developmental disabilities include parent 

education, home programs, goal-directed training, among a total of 40 other treatment strategies 

that are considered to have strong evidence for use in practice.  An additional 75 intervention 

options were identified as promising, yet of weaker evidence for use in occupational therapy - 

One of these interventions being hippotherapy (Novak & Honan, 2019).  

Hippotherapy as a Treatment Tool 

One therapy tool that can be utilized by physical, occupational, and speech therapists to 

address the needs of these children is hippotherapy.  With this treatment tool, equine movement 

is used as a dynamic platform to translate three-dimensional, rhythmic movements from the 

horse to the astride client in a way that challenges balance and stimulates musculature and other 

body systems (Donaldson et al., 2019).  First identified in 1875 as a treatment that involves the 

use of equine movement for the treatment of a variety of neurological and physical conditions 

(Donaldson et al., 2019), this tool incorporates equine movement into treatment sessions in order 

to promote a variety of social, cognitive, and physical benefits (Georgieva & Veselina, 2020). 

The American Hippotherapy Association, Inc. was later formed in 1992 to formalize the use of 

this treatment tool for healthcare providers in the United States and abroad.  Since that time, 

hippotherapy has become an accepted treatment tool within the scope of practice of occupational 

therapy practitioners as determined by the American Occupational Therapy Association 

(American Hippotherapy Association, 2019).  
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In Practice 

 Hippotherapy can be utilized for various disabilities, lengths of times, and durations of 

sessions.  Wood & Fields (2021) identified that the average length of time that hippotherapy was 

utilized in a treatment session was 38 minutes for an average of 12.7 weeks.  Common 

components of hippotherapy that were manipulated include the horse¶s speed/gait, position of the 

client on the horse, and the incorporation of other therapeutic activities and exercises (Wood & 

Fields, 2021). 

Relevance to Children with Developmental Disabilities 

Novak and Honan (2019) list hippotherapy as a potentially promising treatment tool in 

occupational therapy for children with developmental disabilities.  Various studies have been 

conducted on specific developmental disabilities, such as autism spectrum disorder, cerebral 

palsy, and attention deficit hyperactivity disorder to explore this statement (Scotland-Coogan et 

al., 2021) (Georgieva & Veselina, 2020) (du Plessis et al., 2019), and many benefits of utilizing 

hippotherapy as a treatment tool for children with developmental disabilities have been 

identified, including physical, social, and behavioral improvements (Maresca et al., 2022) 

(Zoccante et al., 2021) (Prieto et al., 2021).  

Accepted Terminology 

This treatment tool differs from other forms of equine assisted services by the purposeful 

manipulation of the equine movement for therapeutic purposes of the client.  Terms such as 

equine therapy, equine assisted therapy, and hippotherapy program are not accepted terms when 

describing the use of equine movement (hippotherapy) in healthcare.  This treatment tool also 

differs from other equine assisted services such as adaptive (therapeutic) riding and equine 

assisted psychotherapy (American Hippotherapy Association, Inc., 2021a). 
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Theoretical Background Overview 

The theoretical framework of this study will combine the parameters outlined in the 

occupational therapy practice framework (American Occupational Therapy Association, 2020) 

with best practice principles defined by the American Hippotherapy Association (American 

Hippotherapy Association, Inc., 2021b) in order to produce results relevant and replicable to both 

the profession of occupational therapy and the specialty treatment area.  This study will also 

follow the educational and safety standards outlined by the Professional Association of 

Therapeutic Horsemanship International (PATH Intl.) in order to ensure that therapy services 

follow best practice related to treatment space and delivery of services. 

Problem Statement 

The overall problem that this study aims to explore is the effectiveness of hippotherapy as 

a treatment tool within the field of occupational therapy for children with developmental 

disabilities in a way that informs practitioners and families of its potential for other children in 

need.  To do this, challenges found in previous research need to be identified and addressed 

through methodological design. 

Limited Scope 

 Limited research has been conducted involving children with developmental disabilities 

in order to determine effective interventions (Smythe et al., 2021). A 2021 scoping review found 

that the majority of research pertaining to hippotherapy focused on cerebral palsy as the 

diagnosis and physical therapy as the predominant practicing profession, with only 7% of studies 

identifying occupational therapy as a providing service (Wood & Fields, 2021).  Another study 

found that only autism spectrum disorder has evidence that was soundly replicable in practice, 

while research is lacking for other developmental disabilities (Maresca et al., 2022). In a study 
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that did encompass a wider range of disabilities, the therapy professions providing the services 

incorporating hippotherapy were not clearly identified.  Because of this design challenge, the 

study noted that the impact of the specific rehabilitative professions (occupational, physical, and 

speech therapies), in the context of utilizing hippotherapy, could not be determined (Potvin-

Belanger et al., 2021).  Both the limited research involving occupational therapy practitioners, 

and the lack of studies on more encompassing diagnoses, contribute to a narrow body of 

evidence that limits the applicability of hippotherapy within occupational therapy for supporting 

children with developmental disabilities. 

Ambiguous Terminology 

Many publications exist describing the potential for hippotherapy as a treatment tool.   

However, there is variability in the therapy profession that is utilizing this treatment tool 

(physical therapy, occupational therapy, or speech language pathology) within methodology 

(Prieto et al., 2021) (Maresca et al., 2022).  There is also noteworthy variability in terminology 

used surrounding the use of a variety of equine assisted services (Stern & Chur-Hansen, 2019) 

(Tan & Simmonds, 2018) (Trzmiel et al., 2019).  Variability in terminology used in research 

involving hippotherapy creates ambiguity in the subject. Terms such as ³equine therapy´ or 

³equine assisted therapy´ or ³therapeutic riding´ are used in place of ³hippotherapy´ in a way 

that is often inaccurate, as these other terms are either discontinued by the American 

Hippotherapy Association or refer to other areas of the practice within the equine assisted 

services industry (American Hippotherapy Association, Inc., 2021a).   Because of this 

terminology challenge, there is often a lack of clarity of the treatment being performed in the 

study, as well as the specific professional (occupational therapist, physical therapist, or speech 

therapist) who is performing the service.  
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Purpose Statement  

The purpose of this study is to analyze the impact of using hippotherapy as a treatment 

tool in occupational therapy to support functional skill development (mobility and daily living 

skills) in children with developmental disabilities between the ages of 3 and 17. 

Significance of the Study 

This study aims to add to the current body of evidence relating to the use of equine 

movement in the practice of occupational therapy for children with developmental disabilities.  

Based on the current challenges of unclear methodology in research (Stern & Chur-Hansen, 

2019), this study will further clarify areas that were previously vague in terms of conclusions and 

practical clinal use.   

Application to Population 

A 2022 quantitative study involving the use of the equine environment and movement for 

children with autism spectrum disorder showed statistically significant differences in the goal 

attainment of groups participating in the equine environment versus non-equine environment 

(Peters et al., 2022).  To build on these findings, this study intends to further apply the effects of 

equine movement to a broader population than autism spectrum disorder alone.  This study will 

also look at children between the ages of 3 ± 17 years old in order to align with other relevant 

research studies focusing on developmental disabilities (Zablotskly & Black, 2020) (Cogswell et 

al., 2022).  Providing conclusions that are relevant to a diverse group of diagnoses and ages will 

improve the clinical applicability of results. 

Application to Clinical Practice 

Commonly, studies completed on the use of hippotherapy in practice focus on more than 

one therapy profession (Prieto et al., 2021) (Roux, 2020).  This study will aim to clearly report 
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on the role of occupational therapy within the realm of hippotherapy by focusing on this 

professional solely within the methodology.  In this way, the research findings can be applied to 

the practice of occupational therapists directly and contribute the evidence related to this 

treatment tool in practice.  As Novak and Honan (2019) point out, hippotherapy¶s effectiveness 

within occupational therapy has shown promise, but does not yet have strong evidence to back its 

usage with children with developmental disabilities.  Adding to the body of knowledge on this 

topic will serve to strengthen the available evidence for usage in practice.  Because equine 

movement has been shown to be reproduceable across different sizes, shapes, and breeds of 

horses, the results of this study will be applicable to other clinical settings that utilize horses in 

practice (Donaldson et al., 2019).  

Research Questions 

RQ1: Do children with developmental disabilities, between 3 and 17 years old, 

experience a significant difference in pre- and post-testing of mobility when receiving 

occupational therapy services incorporating hippotherapy? 

RQ2: Do children with developmental disabilities, between 3 and 17 years old, 

experience a significant difference in pre- and post-testing of daily activities when receiving 

occupational therapy services incorporating hippotherapy? 

Overview of Methodology 

To explore the impacts of using hippotherapy in occupational therapy sessions for 

children with developmental delays, quantitative methods will be utilized. Aspects of mobility 

and daily living skill development will be analyzed as it relates to the use of equine movement in 

weekly occupational therapy sessions. 
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Research Design 

A non-randomized controlled trial with pretest-posttest design will be used to collect and 

analyze data before and after participation in up to 6 weekly occupational therapy sessions 

incorporating hippotherapy.  Outcome measures that will be utilized include the Goal Attainment 

Scale (GAS) and the Pediatric Evaluation of Disability Inventory Computer Adaptive Test 

(PEDI-CAT).  Data will be analyzed for statistical and clinical significance for children with 

developmental disabilities. 

Assumptions 

 Post-positivist interpretive framework will be attributed to the research design in that 

assumptions about the use of this treatment tool and subjects will have an impact on perspectives 

and perceptions.  Ontological assumptions guide research decisions concerning the choice of 

incorporating multiple perspectives, while the choice to observe real-world experiences lends 

itself to epistemological assumptions.  

Limitations 

 Limitations of this study include the lack of ability to blind raters from the intervention, 

as the parents and therapists completing outcome measures are aware of the treatment tools being 

utilized in therapy sessions.  Measures are also somewhat subjective in nature in terms of parent 

and therapist reporting.  There are also factors that may deem the use of equine movement unsafe 

during one or more weekly sessions, such as weather conditions, equine injury, or change in the 

medical condition of a participant. 

 

 

 



 

 
 

21 

Definitions 

1. Adaptive Riding ± An adaptive sport taught by a therapeutic riding instructor designed as 

a recreational and wellness activity for children and adults with disabilities (Professional 

Association of Therapeutic Horsemanship International, 2018). 

2. American Hippotherapy Association, Inc. ± A professional organization that provides 

educational resources for therapists who utilize hippotherapy in practice as well as 

advocates for best practice (American Hippotherapy Association, Inc., 2021a). 

3. Developmental Disabilities ± A group of lifelong conditions, diagnosed in childhood, that 

limit a person¶s performance in one or more of the following areas: physical, learning, 

language, or behavioral (Zablotsky & Black, 2020).  

4. Equine/Horse ± The general term for horses, ponies, mules and donkeys (American 

Hippotherapy Association, Inc., 2021a). 

5. Goal Attainment Scale (GAS) ± A technique utilized by therapists to objectively measure 

progress on individualized goals using a five point scale (May-Benson, 2021). 

6. Hippotherapy ± Hippotherapy involves the purposeful manipulation of equine movement 

as a treatment tool in therapy services. Services are provided by a physical therapist, 

occupational therapist, or speech-language pathologist as part of an overall treatment 

plan, along with other treatment tools and strategies (American Hippotherapy 

Association, Inc., 2021a).  

7. International Classification of Functioning, Disability and Health (ICF) ± A 

classification system designed by the World Health Organization to define health 

conditions and components (World Health Organization, 2001a). 
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8. Occupational Therapy ± Occupational therapy involves the therapeutic habilitation, 

rehabilitation, and wellness promotion of everyday life occupations of individuals, 

groups, and populations with or without a disability. Services are provided by 

occupational therapists and occupational therapy assistants (American Occupational 

Therapy Association, 2020). 

9. Occupational Therapy Practitioner (OTP) ± A practitioner who provides occupational 

therapy services and may include occupational therapists, occupational therapy students, 

occupational therapy assistants, and occupational therapy assistant students. 

10. Occupational Therapy Practice Framework (OTPF) ± This framework outlines the scope 

of practice of occupational therapists as described by the American Occupational 

Therapy Association (American Occupational Therapy Association, 2020). 

11. Pediatric Evaluation of Disability Inventory Computer Adaptive Test (PEDI-CAT) ± 

Assessment tool utilized by therapists to determine a child¶s function in mobility, daily 

living skills, social/cognitive skills, and responsibility through a digital platform and 

completed by a parent or caregiver (Fragala-Pinkham et al., 2020). 

12. Professional Association of Therapeutic Horsemanship International (PATH Intl.) ± This 

organization provides certification and accreditation guidelines and opportunities for 

professionals and facilities looking to provide equine assisted services (Professional 

Association of Therapeutic Horsemanship International, 2018). 

Summary 

 This study will analyze the impact that occupational therapy services incorporating 

hippotherapy have on the mobility and daily living skills of children, ages 3-17, with 

developmental disabilities.  Evidence surrounding the use of hippotherapy for a variety of 
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developmental disabilities indicates potential for its use in occupational therapy practice.  

However, the limited research relating hippotherapy to both occupational therapy and children 

with developmental disabilities specifically, indicate a need for further research to determine, 

and further clarify, the clinical and statistical relevance of this treatment tool in practice. 
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CHAPTER TWO: LITERATURE REVIEW 

Overview 

Evidence-based practice is imperative for occupational therapists to ensure that treatment 

strategies are safe and effective for the population they are working with.  The body of research 

regarding the diagnosis and the therapy intervention should be incorporated into working 

practice as well as inform future research.  First assessing relevant perspectives and available 

evidence is necessary to creating a fully informed research design that builds upon what is 

known to generate new knowledge for ongoing research efforts and clinical practice. 

Publications available regarding relevant theoretical frameworks, occupational therapy and 

hippotherapy as a treatment tool, developmental disabilities, and valid assessment tools to assess 

outcomes will be explored for application in this research study.  

Relevant Framework 

A multitude of frameworks exist in which occupational therapists can view their work 

with children with developmental disabilities.  Because of the broad spectrum of needs of 

children with developmental disabilities, a flexible framework is necessary for appropriate 

application for all involved.  As Schalock et al. (2021) points out, a holistic approach to the 

theoretical framework is necessary.  Dynamic Systems Theory allows for this flexibility in 

application. 

Dynamic Systems Theory 

 Dynamic systems theory involves the interaction between the person, environment, and 

task in a nonlinear interplay of complex components.  The motor learning theory, first described 

by Esther Thelen in her 1984 publication, is one approach to the dynamic systems theory that 

describes the development and acquisition of developmental skills.  This theory speaks to the 
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neuroplasticity of development, or the reorganization of neural circuits to change the response to 

a stimulus or intention (Zimmerman et al., 2020).  

Application to Practice Area 

 Occupational Therapy.  The OTPF emphasized throughout its extensive contents, the 

importance of considering environmental factors, personal factors, and occupational components 

(American Occupational Therapy Association, 2020).  All three of these areas relate directly to 

the three elements of the dynamic systems model (person, environment, and task) and make this 

a relevant model for occupational therapists to utilize in practice (Zimmerman et al., 2020).  

 Clinically, Zimmerman et al., (2020) points out methods to put this framework into 

practice. Elements include skills practice that is: 

x Repetitive 

x Massed then distributed over time 

x Variable 

x Random 

Feedback of the skill should be intrinsic, provided after several trials, and focused on the effect 

of the skill completion (Zimmerman et al., 2020).  

Hippotherapy. Hippotherapy can be used to adapt the environmental piece of the 

dynamic systems theory model.  The equine movement is manipulated in a way that evokes a 

self-organizing response in the patient that then impacts task performance (Granados & Agis, 

2011).  On a biomechanical level, studies have shown that equine movement is translated 

through the human pelvis in a way that causes greater activation in the musculature (Silva et al., 

2021) (Donaldson et al., 2019).  This again supports the concept of equine movement effectively 

impacting the environmental component of the dynamic systems theory.  
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Related Literature   

Developmental Disabilities 

 The ICF defines developmental disabilities through the World Health Organization 

(2001b) as, 

A severe, chronic disability of a person 5 years of age or older which: (a) Is attributable 

to a mental or physical impairment or is a combination of mental and physical 

impairments; (b) Is manifested before the person attains age twenty-two; (c) Results in 

substantial functional limitations in three or more of the following areas of major life 

activity: (I) self care;(ii) receptive and expressed language; (iii) learning; (iv) mobility; 

(v) self direction; (vi) capacity for independent living; and (vii) economic self 

sufficiency; and (e) reflects the person's need for a combination and sequence of special, 

interdisciplinary or generic care, treatment or other services which are lifelong or 

extended duration and are individually planned and coordinated; except that such term, 

when applied to infants and young children (meaning individuals from birth to age 5, 

inclusive),who have substantial developmental delay or specific congenital or acquired 

conditions with a high probability of resulting in developmental disabilities if services are 

not provided (pp. 2-3). 

This definition encompasses many diagnoses that fall underneath this category.  Common 

diagnoses include autism spectrum disorder, attention-deficit/hyperactivity disorder (ADHD), 

and cerebral palsy (Zablotsky et al., 2020).  

Prevalence 

Developmental Disabilities are diagnosed in 17.8% of the United States population in 

children 3-17 (Zablotsky & Black, 2020).  Autism spectrum disorder is one of these 
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developmental disabilities with rising prevalence.  In the United States, it is estimated that autism 

spectrum disorder is prevalent in 1 out of every 59 children and is most commonly found with a 

comorbidity of attention deficit hyperactivity disorder (ADHD) (Joshi et al., 2021).  Cerebral 

palsy is another developmental diagnosis that is classified as a movement disorder caused by 

damage to the central nervous system during critical early development (Prieto et al., 2021).  

This diagnosis is found in 2.11/1000 live births in developed countries (Guindos-Sanchez et al., 

2020).  Individuals with Down syndrome who experience a genetic difference on chromosome 

21, account for 1 out of 650-1000 live births (Portaro et al., 2020).  

Challenges Experienced by Population 

Developmental disabilities can impact a person¶s abilities in a variety of areas including 

the areas of language, self-care, mobility, learning, and independent living skills (World Health 

Organization, 2001b).  These challenges are met with an increased need for healthcare and 

educational services that often times go unfulfilled (Zablotsky & Black, 2020).  Many of these 

individuals are at risk for developing future conditions such as metabolic disorders, Alzheimer¶s 

disease, and leukemia (Portaro et al., 2020).  It has also been shown that there is an increased risk 

of this population experiencing adverse childhood experiences that have been shown to impact 

future health needs in adulthood (Morgart et al., 2021).  Given the wide range of challenges 

presented throughout the developmental disabilities classification, various approaches and 

interventions have been explored for these diagnoses (Zablotsky et al., 2020). 

Common Interventions 

Pharmacological.  Drugs that are considered anti-ADHD medications (i.e. 

methylphenidate and guanfacine) are commonly utilized in children with autism spectrum 

disorder and ADHD to improve hyperactive tendencies.  A 2021 systematic review found that 
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these treatments have variable results that often correlated with the participant¶s intellectual 

capability and, in many cases, a side effect of these drugs included mood lability (Joshi et al., 

2021).  Pharmacological approaches are also frequently used for children with cerebral palsy.  

Medications include those for targeting pain, anti-seizure approaches, and reduced spasticity.  A 

2021 systematic review reported that low effectiveness was reported with many of the 

medications trialed (Bohn et al., 2021).  

Rehabilitative and Educational. Children with developmental disabilities often qualify 

for a variety of services including special education, mental health, and rehabilitative services 

(Zablotsky & Black, 2020).  In fact, Cogswell et al. (2022) points out that children with 

developmental disabilities are 18 times more likely to receive early intervention and special 

education services than their peers.  A qualitative study by Scotland-Coogan et al. (2021) 

reported that the most common rehabilitative therapies mentioned by parents for developmental 

disabilities include occupational, physical, and speech therapies, as well as vision therapy. 

Specific treatment tools within these therapies included aquatic therapy and hippotherapy. The 

setting of these therapies included home, community, and school settings (Scotland-Coogan et 

al., 2021).  

Parent Perceptions 

A main theme derived from current literature is the concern parents had for their 

children¶s care in the future (Scotland-Coogan et al., 2021). Many parents were concerned with 

their child¶s dependency on their parent for basic routine tasks (i.e. getting a bath), as well as 

who would care for them in the future when the parents were unable (Scotland-Coogan et al., 

2021). Another study focusing on cultural differences in the perceptions of their children with 

autism spectrum disorder showed that parents of Asian culture experienced exceptional 
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dissociation from their culture due to behaviors of their child that were not accepted in the 

culture (Shorey et al., 2020). Overall, parents perceive a need for services that is currently unmet. 

Occupational Therapy 

Formalized under a practice framework in 1979, occupational therapy services are 

designed to support the everyday life occupations of people, groups, and populations regardless 

of disability status.  These services are provided by both occupational therapists and occupational 

therapy assistants.  Since the first instatement of the OTPF in 1979, the document has been 

reviewed every five years and updated as emerging practices and new evidence arise (American 

Occupational Therapy Association, 2020).  The most recent edition was published in 2020 and 

reflects current best practice that can be applied within the diverse scope of practice of 

occupational therapists (American Occupational Therapy Association, 2020).   

In Practice 

 Occupational therapy may take on a variety of formats as determined by the therapist and 

setting. When working with children with autism spectrum disorder, a 2022 qualitative study 

showed that the majority of occupational therapists work in 1:1 settings with clients (98.1%) for 

an average of 45-minutes per session (Abu-Dahab et al., 2022, p. 234). The majority of children 

worked with were between the ages of 2 ± 5 years (50%) or 6 ± 12 years (38.9%) (Abu-Dahab et 

al., 2022, p. 234). Within these parameters, a variety of intervention strategies were utilized 

based on the preference and experiences of the individual therapists (Abu-Dahab et al., 2022).  

Therapy Strategies 

Occupational therapy aims to improve a person¶s participation in their daily life roles. 

There are many treatment tools and approaches that can be utilized by occupational therapist 
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within a client¶s plan of care to reach their individualized functional goals. Because of the vast 

array of treatment approaches available to therapists, it is important that evidence-based practices 

are utilized (Novak & Honan, 2019). 

A 2019 systematic review comprehensively examines many common treatment strategies 

utilized in occupational therapy for children with disabilities (Novak & Honan, 2019). From the 

129 studies included in the review, treatment strategies were categorized as (1) ³Do it´, (2) 

³Probably do it´, (3) ³Probably don¶t do it´, or ³Don¶t do it´ (Novak & Honan, 2019, p. 264). Of 

the 135 interventions indicated, 30% were categorized as ³do it´, while 56% were categorized as 

³probably do it´ (Novak & Honan, 2019). This indicates that 56% of interventions utilized by 

occupational therapists require additional research support to confidently make recommendations 

for their use in therapy. One of the ³probably do it´ treatment tools recognized in this study was 

hippotherapy (Novak & Honan, 2019). 

Hippotherapy 

In 1875, hippotherapy was identified as a treatment tool that involves the intentional 

manipulation of equine movement by physical, occupational, and speech therapists (Donaldson 

et al., 2019). This treatment was first intended for those with neurological and physical 

conditions (Donaldson et al., 2019), but is now utilized by therapists for clients seeking 

improvements in a variety of areas including social, cognitive, and physical abilities (Georgieva 

& Veselina, 2020). This can be seen in the evolution of hippotherapy from what was considered 

³classic´ to ³modern´ (Granados & Fernandez, 2011, pp. 191-192). While classic hippotherapy 

typically was comprised of one equine, one patient, and one rehabilitative therapist working 

solely towards passive responses of the patient based on the manipulation of equine movement, 

modern hippotherapy builds on these principles to also include interventions with a more holistic 
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approach working on functional areas such as cognitive, behavioral, and social goals (Granados 

& Fernandez, 2011). 

Characteristics of Equine Movement 

Physical Components. The movement provides three-dimensional input to the person 

astride the horse that replicates the same three-dimensional pattern of the human gait (Silva et 

al., 2021) in a way that challenges balance while stimulating other body systems such as the 

musculature, sensory, and neurological systems (Donaldson et al., 2019). Similar trunk and 

lower limb muscle activation is experienced by a person astride a horse as a person walking, 

supporting the notion that equine movement can produce a comparable human gait pattern in the 

astride person.  Equine movement has also been shown to activate certain muscle groups at a 

statistically significant higher rate than walking alone, not only replicating but improving upon 

the activation experienced by the astride person (Silva et al., 2021).  Flores et al. (2019) reports 

that the type of surface and impulsion of movement changes the activation of postural muscles in 

children with cerebral palsy, indicating that this movement can be intentionally manipulated by a 

therapist for the best outcomes of the patient. 

Sensory Components.  Equine movement has been shown to stimulate a multitude of 

sensory systems including the tactile, proprioceptive, vestibular, visual, and olfactory systems 

(Granados & Fernandez, 2011) due to the multimodal qualities of the movement (Srinivasan et 

al., 2018). As sensory processing skills are necessary for functional participation in everyday life 

activities (Roux, 2020), the components of equine movement that impact these skills are relevant 

to the overall effect of hippotherapy as a treatment tool in therapy. 
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Functional Improvements in Population 

 Mobility.  Various studies have found benefits of using hippotherapy within the context 

of outpatient therapy for different developmental disabilities (Georgieva & Veselina, 2020) 

(Prieto et al., 2021) (Portaro et al., 2020).  In a 2020 study involving 19 participants with autism 

spectrum disorder, researchers focused on the impact of hippotherapy on the motor aspects of the 

condition.  Both body posture and equilibrium stability were assessed through objective 

measurements before and after treatment. Results indicate that all 19 participants experienced 

improvements in balance after utilizing hippotherapy in therapy (Georgieva & Veselina, 2020). 

A 2021 randomized control trial found that weekly hippotherapy implementation in therapy for 

children with cerebral palsy improved gross motor function and functional performance of 

participants (Prieto et al., 2021). For children with down syndrome, a six month regimen of 

therapy services incorporating hippotherapy improved both gait and balance for these individuals 

(Portaro et al., 2020). A 2019 study found that physical therapy using hippotherapy was more 

beneficial to mobility improvements in participants with cerebral palsy compared to traditional 

physical therapy (Abouelkheir et al., 2019). 

Daily Activities. Hippotherapy implementation has been shown to improve a child¶s 

willingness and engagement to participate in daily life activities (Maresca et al., 2020). This 

notion is also supported by a 2021 systematic review that speaks to 33 ICF levels of activity and 

participation that are shown to improve positively with the use of hippotherapy in studies 

conducted between 1980 and 2018 (Wood & Fields, 2021). A 2021 descriptive survey explored 

the life habits of children with neurodevelopmental differences, including autism spectrum 

disorder, cerebral palsy, and ADHD, as reported by the parents of these children (Potvin-

Belanger et al., 2021). The social-emotional benefits of hippotherapy reported included improved 
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(1) interpersonal relationships, (2) communication, and (3) self-esteem (Potvin-Belanger et al., 

2021). Another qualitative study showed parent-reported improvements in confidence and 

independence (Scotland-Coogan et al., 2021). These studies (Potvin-Belanger et al., 2021) 

(Scotland-Coogan et al., 2021) show promise in social-emotional gains for children with 

developmental disabilities that contribute to success in daily living skills. 

Parent Perceptions 

In addition to the qualitative data obtained from parents regarding perceived benefits of 

hippotherapy for their children with developmental disabilities (Scotland-Coogan et al., 2021) 

(Potvin-Belanger et al., 2021), parent¶s perceptions of the therapy itself, and their aspirations for 

the incorporation of this treatment tool, are explored in order to gain perspective on what drives 

parents to enroll their children in therapy services incorporating hippotherapy. Parents indicated 

that their top three priorities, in terms of life habits for their children, were (1) communication, 

(2) education, and (3) interpersonal relationships (Potvin-Belanger et al., 2021). They also 

indicated that their top five reasons for trying hippotherapy were to improve (1) postural control, 

(2) strength and mobility, (3) attention and concentration, (4) social skills, and (5) walking and 

transfer autonomy (Potvin-Belanger et al., 2021).  

Within Occupational Therapy 

The American Hippotherapy Association, Inc. was formed in 1992 to formalize the use of 

hippotherapy as a treatment tool for healthcare providers in the United States and abroad.  Since 

that time, hippotherapy as become an accepted treatment tool within the scope of practice of 

occupational therapy practitioners as determined by the American Occupational Therapy 

Association (American Hippotherapy Association, 2019). Targeting the functional areas of 
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mobility and daily living skills are within the OTPF and therefore within the scope of practice of 

occupational therapists (American Occupational Therapy Association, 2020). A treatment tool 

that has evidence supporting its use to improve a person¶s abilities in these areas would therefore 

also fall within an occupational therapist¶s scope of practice.  

Feasibility of Using Hippotherapy as a Treatment Tool 

 The studies above have shown evidence for the use of hippotherapy and the potential 

physical and cognitive benefits. However, the feasibility of its use in treatment also needs to be 

explored. Peters et al. (2021) delves into this topic through a series of parent questionnaires and 

therapist focus groups to determine the perceived feasibility of this treatment method. It was 

found that, compared to non-hippotherapy treatment tools, hippotherapy was accepted as a 

comparably accessible type of therapy for families (Peters et al., 202). Potvin-Belanger et al. 

(2021) found that parents reported no obstacles to participating in hippotherapy (35%), while 

19% indicated that cost was a barrier to participating in hippotherapy. This study also pointed out 

that no parents reported the risk of falling or injury as an obstacle in their opinion (Potvin-

Belanger et al., 2021).  

Reproducibility of Results 

 Hippotherapy has undergone research to determine its useability and replicability as a 

therapeutic tool (Donaldson et al., 2019).  Quantitative methods were utilized in a 2019 study 

that involved body sensors on participants and equines to obtain data on movement patterns. This 

study found that the equine movement was translated to the astride patient and this movement 

was consistent between a variety of horses. The movement was not muted by physical conditions 

that the participants had and was experienced consistently among all subjects (Donaldson et al., 
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2019).  These findings support hippotherapy as a reproducible treatment tool for a variety of 

patients, using a variety of equines. Because hippotherapy is reproducible, studies surrounding 

the use of this treatment tool can be applied to clinical applications with relevant populations. 

Measuring Impact 

 In order to effectively measure change in mobility and daily living skills, appropriate 

analytical tools are necessary.  

PEDI-CAT 

 The PEDI-CAT is designed to determine a child¶s function in mobility, daily living skills, 

social/cognitive skills, and responsibility through a digital platform and completed by a parent or 

caregiver (Fragala-Pinkham et al., 2020).  It is designed for children from birth to 21 years old 

and has been shown to be less time consuming and have more consistent results than other 

comparable assessment measures (Cordeiro et al., 2020).  This tool has been used with children 

living with a variety of developmental disabilities (Fragala-Pinkham et al., 2020), supporting its 

use for future studies involving a similar population.  While the PEDI-CAT has promise of 

validity and reliability overall, some studies have shown that the quality of data decreases as the 

child¶s abilities reach the floor or ceiling limits of the scale (Fragala-Pinkham et al., 2020) 

(Cordeiro et al., 2020). 

GAS 

 GAS has been used across a variety of disciplines and was first introduced in the 1960¶s 

for the purpose of measuring outcomes in community mental health. It has since been applied to 

other settings focused on creating individualized treatment goals (Shogren et al., 2021). Goals 

are determined by the evaluating OTP and are placed on a five-point scale as depicted by 

Shogren et al. (2021) as, 
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x -2 (Much less than expected) 

x -1 (Somewhat less than expected) 

x 0 (Expected level of outcome) 

x 1 (Somewhat more than expected) 

x 2 (Much more than expected) 

(p. 9) 

 Because OTPs are given the freedom to create goals as they see fit for their clients, goals 

tend to be more client-centered, though may have elements of subjectivity that limit their ability 

to apply to the five-point scale (Bexelius et al., 2018). To mitigate this, Bexelius et al. (2018) 

suggests that therapists utilize a SMART goal format (Specific, Measurable, Achievable, 

Relevant, and Timed) to create goals that will be used with the GAS. Goals using this format on 

the GAS have been shown to have relevance to both clinical practice and client perspectives 

(Bexelius et al., 2018). 

Limitations 

Variability in Terminology 

Many publications exist describing the potential for hippotherapy as a treatment tool. 

However, there is variability in the therapy profession that is utilizing this treatment tool 

(physical therapy, occupational therapy, or speech therapy), as well as vagueness in treatment 

protocol when using hippotherapy. There is also variability in terminology used in research 

involving hippotherapy that often confuses the subject. For example, some studies may refer to 

this treatment strategy as ³equine therapy´, ³equine assisted therapy´, or ³therapeutic riding´. 

According to a position paper published by the American Hippotherapy Association, the 



 

 
 

37 

appropriate terminology for the use of equine movement as a treatment tool in occupational, 

physical, or speech therapies is ³hippotherapy´ (³American Hippotherapy Association´, 2021). 

Other terminology refers to other areas of practice or are discontinued terms. Because of this 

terminology challenge, many research studies cannot be related to hippotherapy due to lack of 

clarity of the treatment being performed in the study. 

Methodological Weakness 

While the above research shows support of hippotherapy as a treatment tool, there are 

still areas that warrant further investigation. A 2019 systematic review shows mixed results from 

a variety of studies conducted on the topic. Conclusions indicate a ³methodological weakness´ in 

study designs that limit the reproducibility and replicability of research (Stern & Chur-Hansen, 

2019, p. 361). Another study found that hippotherapy was ³probably´ a beneficial treatment tool 

in occupational therapy (Novak & Honan, 2019), indicating a need for stronger evidence support. 

Yet another study concluded that hippotherapy showed promise, but could not be fully 

supported, given the current lack of strong methodological quality of studies published in the 

field (Pérez-Gómez et al., 2020). Considering that three recent systematic reviews found 

challenges in the strength of methodology surrounding the use of hippotherapy in practice, this is 

a challenge to be addressed in future research. 

Summary 

Children with developmental disabilities comprise a significant portion of the United 

States population (17.8%) (Zablotsky & Black, 2020) and are 18 times more likely to be in need 

of rehabilitative and special education services (Cogswell et al., 2022).  Occupational therapy is 

one of the rehabilitative services that is often utilized to improve this population¶s daily 

occupations and living skills.  To reach the goals of clients, occupational therapists can utilize a 
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variety of treatment tools, including hippotherapy (Novak & Honan, 2019).  This tool has been 

utilized by therapists in the United States as a formal treatment tool since 1992 (American 

Hippotherapy Association, 2019). In children with developmental disabilities, recent evidence 

has shown improvements in mobility, daily activities, and social/cognitive skills in isolated 

diagnoses related to developmental disabilities as a result of the implementation of hippotherapy 

(Georgieva & Veselina, 2020) (Maresca et al., 2020) (Potvin-Belanger et al., 2021). However, 

these studies are not specific to the field of occupational therapy and do not relate to the 

overarching developmental disabilities population. As the prevalence of developmental 

disabilities persists, advancements are in process to improve care for these individuals in the 

home and community settings (Schalock et al., 2021). By building upon the body of knowledge 

available and clarifying the role of occupational therapy as the treating profession utilizing 

hippotherapy for children with developmental disabilities, clinical practice and client outcomes 

will be improved in a way that continues to advance the value of occupational therapy services 

and the quality of life of children with developmental disabilities. 
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CHAPTER THREE: METHODS 

Overview 

 To explore the impacts of incorporating hippotherapy as a treatment tool in occupational 

therapy sessions for children with developmental delays, quantitative methods will be utilized.  

Aspects of mobility and daily living skills will be explored as it relates to the use of hippotherapy 

as a treatment tool in weekly occupational therapy sessions through outcome measures that will 

be completed before and after a series of interventions.  

Design 

A non-randomized controlled trial with pretest-posttest design will be used to collect and 

analyze paired data before and after participation in 6 occupational therapy sessions 

incorporating hippotherapy.  Outcome measures that will be utilized include the Goal Attainment 

Scale (GAS) and the Pediatric Evaluation of Disability Inventory Computer Adaptive Test 

(PEDI-CAT).  Data will be analyzed for statistical and clinical significance for children with 

developmental disabilities using ANOVAs and relevant descriptive statistics. 

Rationale 

 A non-randomized controlled trial with pretest-posttest design was determined as the best 

fit design for this study, as all participants will be placed in intervention and control groups 

based on collaborating facility policies. Using a control group that participates in outside 

occupational therapy services with parent/caregiver report assessments has been utilized in 

comparison to therapy using hippotherapy in the past (Macauley & Gutierrez, 2004). This type of 

design will allow for clinical perspectives to be drawn on a traditional model of occupational 

therapy versus one that incorporates hippotherapy. The PEDI-CAT and GAS have both been 

used in quantitative analysis for studies involving children with developmental disabilities and 
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will provide data with test-retest reliability for each participant and dependent variable in 

question (Cordeiro et al., 2020) (McDougall & King, 2007).  Field (2017) outlines statistical 

analysis options for different types of data through quantitative research.  Based on the traits of 

the data being collected, as well as the information provided by Field (2017), the most realistic 

statistic test to utilize in this data analysis is the paired t-test.  This decision is based on the fact 

that the data being collected has the following qualities: (1) paired data, (2) interval 

measurements, and (3) two group comparison.  A test of normality would also be necessary to 

ensure that the use of the paired t-test is appropriate, as well as descriptive statistics comparing 

the pretest group mean to the posttest group mean (Field, 2017).  Similar research designs have 

been utilized in previous research pertaining to children with developmental disabilities.  

Beetham et al. (2019) used a t-test to determine the validity of a related outcome measure to this 

population with statistically significant results drawn from the use of this statistical tool.  

Research Questions 

RQ1: Do children with developmental disabilities, between 3 and 17 years old, 

experience a significant difference in pre- and post-testing of mobility when receiving 

occupational therapy services incorporating hippotherapy? 

RQ2: Do children with developmental disabilities, between 3 and 17 years old, 

experience a significant difference in pre- and post-testing of daily activities when receiving 

occupational therapy services incorporating hippotherapy? 
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Hypotheses 

The null hypotheses for this study are: 

H01: There is no statistically significant difference in mobility of children with 

developmental disabilities, between 3 and 17 years old, after participating in occupational 

therapy incorporating hippotherapy as shown by the PEDI-CAT and GAS measurement tools. 

H02: There is no statistically significant difference in daily activities of children with 

developmental disabilities, between 3 and 17 years old, after participating in occupational 

therapy incorporating hippotherapy as shown by the PEDI-CAT and GAS measurement tools. 

Participants and Setting 

Population 

 Children with a developmental disability between the ages of 3 and 17 years old will be 

selected for participation based on a set of inclusion criteria relevant to the intervention and 

control group criteria.  Participants will be recruited from collaborating facility¶s contact list, 

based on facility policies of admission.  This population will be chosen from a nonrandomized 

convenience sampling of participants who meet criteria and can commit to 6 weeks of 

participation in this study.  Participants that are typically served by this facility have the 

following characteristics: 

Common Diagnoses 

x 25% Autism Spectrum Disorder 

x 19% Attention and Behavioral Disorders 

x 13% Intellectual and Developmental Disabilities 

x 13% Other Genetic Disorders 

x 12% Cerebral Palsy 
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x 9% Down Syndrome 

x 6% Spina Bifida 

x 3% Other Physical Disorders 

(³2020 Year in Review´, 2020) 

Age Groups 

x 22% - 2-7 years old 

x 15% - 8-10 years old 

x 16% - 11-13 years old 

x 16% - 14-21 years old 

x 31% - 21+ years old 

(2020 Year in Review, 2020) 

Characteristics of research participants are expected to follow a similar distribution as those 

described above, given relevant diagnoses and age groups. 

Sample 

In order to maintain an effective sample size, at least eight participants will be enrolled in 

both the intervention and control groups.  This minimum number of participants has been shown 

to provide conclusive results with little variance for studies with simple variables (Jenkins & 

Quintana-Ascencio, 2020). 

Intervention Group – OT with Hippotherapy 

  Participants will participate in 6 weekly 45-minute occupational therapy sessions 

incorporating hippotherapy.  Eligible participants will be recruited using convenience sampling 
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and offered a spot in the research study based on ability to commit to 6 weekly occupational 

therapy sessions incorporating hippotherapy. 

Control Group – Equine Movement without OT 

 Participants will participate in 6 weekly 45-minute adaptive riding sessions.  Eligible 

participants will be recruited using convenience sampling and offered a spot in the research study 

based on ability to commit to 6 weekly adaptive sessions. 

Table 1 

Sample Statistics 

Characteristic Number of Participants 
(Intervention Group) 

Number of Participants 
(Control Group) 

Age Group   
3-9 years old 00 00 
10-17 years old 00 00 
Gender   
Male 00 00 
Female 00 00 
Severity of Daily Activity Impairments 
Mild 00 00 
Moderate 00 00 
Severe 00 00 
Severity of Mobility Impairments 
Mild 00 00 
Moderate 00 00 
Severe 00 00 

 
Setting 

Intervention Group – OT with Hippotherapy 

The collaborating facility is a PATH Intl. Member Center located in Southwestern 

Pennsylvania that aims to improve lives through the incorporation of equine assisted services, 

including occupational therapy incorporating hippotherapy and adaptive riding.  Occupational 
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therapy sessions are conducted by a licensed occupational therapist who creates a client-centered 

treatment plan and utilizes equine movement and the outdoor environment to work towards 

functional life goals set by the therapist and family (Hilltop Horizons, Inc., 2022).  When 

incorporating hippotherapy in occupational therapy, each participant is supported by an OTP, 1-3 

volunteers (serving as horse handler and/or sidewalkers), as well as a PATH Intl. Certified 

Therapeutic Riding Instructor (the therapist may be dual-certified to meet this requirement).  

Sessions are an average of 45 minutes in length and are conducted in a variety of spaces 

including an outdoor riding arena, barn space, and riding trail (Hilltop Horizons, Inc. (2022). 

Control Group – Equine Movement without OT 

The collaborating facility is a PATH Intl. Member Center located in Southwestern 

Pennsylvania that aims to improve lives through the incorporation of equine assisted services, 

including occupational therapy incorporating hippotherapy and adaptive riding.  Adaptive riding 

sessions are conducted by a PATH Intl. certified therapeutic riding instructor and focus on 

horsemanship goals (Hilltop Horizons, Inc., 2022).  Each participant is supported by 1-3 

volunteers (serving as horse handler and/or sidewalkers), in addition to the therapeutic riding 

instructor. Sessions are an average of 45 minutes in length and are conducted in a variety of 

spaces including an outdoor riding arena, barn space, and riding trail (Hilltop Horizons, Inc. 

(2022). 

Instrumentation 

PEDI-CAT 

 Developed in 2011 as an adaptation of the original Pediatric Evaluation of Disability 

Index (Thompson et al., 2018), the PEDI-CAT is designed to determine a child¶s function in 

mobility, daily living skills, social/cognitive skills, and responsibility through a digital platform 
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and completed by a parent or caregiver (Fragala-Pinkham et al., 2020) of children between birth 

and 21 years of age (Cordeiro et al., 2020).  

Format  

 The PEDI-CAT is comprised of 276 possible questionnaire items across four domains: 

(1) mobility, (2) daily activities, (3) social/cognitive, and (4) responsibility (Thompson et al., 

2018).  In the content-balanced format, responders are presented with an average of 30 items per 

domain in a computer-based format (Pediatric Evaluation of Disability Inventory Computer 

Adaptive Test, n.d.).  Items in the domains of daily activities, mobility, and social/cognitive are 

based on a four-choice scale: (1) Unable, (2) Hard, (3) A little hard, and (4) Easy.  The 

responsibility domain is determined on the five-choice scale: (1) Adult has full, (2) Adult has 

most, (3) Shared, (4) Child has most, and (5) Child has full. Both domains have an option for (0) 

I don’t know (Haley et al., 2020, pp. 10-11).  The PEDI-CAT is completed using the Q-Global 

platform (Pearson, 2023).  The PEDI-CAT will then generate a report detailing scaled scores, t-

scores, and percentile rankings for each domain of the assessment for use in data analysis (Haley 

et al., 2020).  The scaled scores are most useful in determining change over time within one 

individual (when the PEDI-CAT is administered more than once over a period of time), while the 

t-scores and percentile rankings standardize scores with same-aged peers to determine age-

appropriateness of skills (Pediatric Evaluation of Disability Inventory Computer Adaptive Test, 

n.d.). See Appendix A for a sample report generated for the PEDI-CAT. 

Relevance 

 Various studies have been completed using the PEDI-CAT within developmental 

disabilities (Fragala-Pinkham et al., 2020) (Cordeiro et al., 2020) (Amarol et al., 2020).  The 

items in this assessment tool have been shown to have relevance to the ICF, indicating relevance 
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and applicability to disabilities defined in this document, such as developmental disabilities 

(Thompson et al., 2018).  The PEDI-CAT has promise of validity and reliability, though Dumas 

et al. (2021) points out that items relevant to the lower levels of function could be strengthen for 

improved validity at the lower limit. 

GAS 

 GAS has been used across a variety of disciplines and was first introduced in 1968 for the 

purpose of measuring outcomes in community mental health (McDougall & King, 2007).  It has 

since been applied to other settings focused on creating individualized treatment goals (Shogren 

et al., 2021).   

Format 

Goals are determined by the evaluating therapist and are placed on a five-point scale: -2 

(Much less than expected), -1 (Somewhat less than expected), 0 (Expected level of outcome), 1 

(Somewhat more than expected), and 2 (Much more than expected) (Shogren et al., 2021, p. 9).  

Evaluators are given the freedom to create client-centered goals that relate the needs of the 

participant.  This creates an element of subjectivity that can be mitigated using a specific goal 

writing format called a SMART goal (Specific, Measurable, Achievable, Relevant, and Timed) 

that has been shown to improve relevance to clinical practice and client perspectives (Bexelius et 

al., 2018).  In addition to using SMART goals, OTPs in this study will utilize the ³Goal 

Attainment Scaling Form´ (McDougall & King, 2007, pp. 1-3) for reporting of GAS goals 

during this study (see Appendix B). 

Relevance 

Relevant to this study, the GAS has been utilized for various studies pertaining to 

children with developmental disabilities (May-Benson et al., 2021) (Shogren et al., 2021).   
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Studies have indicated validity and inter-rate reliability of the GAS for pediatric populations 

(McDougall & King, 2007) (May-Benson et al., 2021). This assessment tools has also been 

shown to correlate with the PEDI-CAT in its ability to measure change over time in individual 

children (Steenbeek et al., 2011). 

Procedures 

IRB Approval 

 International Review Board approval has been obtained for the research design proposed 

prior to implementation of methodology (see Appendix H). 

Safety and Training Protocols 

 In order to ensure that safety and evidence-based procedures are standardized across all 

therapy sessions, educational guidelines set forth by relevant organizations will be followed 

throughout.  All staff and volunteers will undergo training to ensure adherence to PATH Intl. 

Standards as well as necessary horse and participant handling skills as related to the use of 

hippotherapy in practice.  All guidelines in the Volunteer Handbook will be adhered to 

(³Volunteer Handbook´, 2022) (see Appendix C).  Treating occupational therapists will have 

participated in at least Level I of the American Hippotherapy Association Treatment Principles 

prior to implementing intervention.  

Enrolling Participants 

Intervention Group – OT with Hippotherapy 

 Eligible participants will be recruited using convenience sampling and offered a spot in 

the research study based on ability to commit to six weekly occupational therapy sessions. 

Participants who are considered eligible: 

1. Are 3-17 years old 
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2. Have a confirmed developmental disability diagnosis (as determined by ICD-10 code(s) 

on Physician¶s Prescription) 

3. Have no medical contraindications to the use of equine movement as determined by 

therapist screening and PATH Intl. Standards (Professional Association of Therapeutic 

Horsemanship International, 2018) 

4. Able to follow all guidelines in the Participant Handbook (³Participant Handbook´, 2022) 

(see Appendix D) 

5. Have not participated in hippotherapy in at least the past 6 months. 

Potential participants will be educated on research study opportunity based on collaborating 

facility¶s current roster and waiting list contacts.  Based on the program admission policies of the 

collaborating facility, intervention group participation will be offered first to previous clients of 

the facility (who meet all eligibility requirements) and then to waiting list contacts based on 

timestamp of joining list.  Demographic and therapeutic information will be recorded for each 

participant, including: 

x Age 

x Sex 

x Diagnoses 

x Health history 

x History of occupational therapy services (See Appendix E) 

x Severity of functional limitations (as determined by PEDI-CAT results) 

Enrolling participants will complete all relevant facility intake paperwork (see Appendix F) and 

research consent forms (see Appendix G). 
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Control Group – Equine Movement without OT 

 Eligible participants will be recruited using convenience sampling and offered a spot in 

the research study based on ability to commit to six weekly occupational therapy sessions. 

Participants who are considered eligible: 

1. Are 3-17 years old 

2. Have a confirmed developmental disability diagnosis (as determined by ICD-10 code(s) 

on Physician¶s Prescription) 

3. Have no medical contraindications to the use of equine movement as determined by 

therapist screening and PATH Intl. Standards (Professional Association of Therapeutic 

Horsemanship International, 2018) 

4. Able to follow all guidelines in the Participant Handbook (³Participant Handbook´, 2022) 

(see Appendix D) 

5. Have not participated in hippotherapy currently or in at least the past 6 months 

Demographic and therapeutic information will be recorded for each participant, including: 

x Age 

x Sex 

x Diagnoses 

x Health history 

x History of occupational therapy services (See Appendix E) 

x Severity of functional limitations (as determined by PEDI-CAT results) 

Severity of functional limitations will be used to distribute participants in a comparable ratio to 

those in the intervention group. Enrolling participants will complete all relevant facility intake 

paperwork (see Appendix F) and research consent forms (see Appendix G). 
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Prior to Intervention 

Intervention Group - OT with Hippotherapy 

Before participating in intervention, two parent/caregivers per individual will complete 

the content-balanced PEDI-CAT and treating therapist will determine two client-centered goals 

for each participant in the intervention group.  These goals will be written in a SMART goal 

format and will align with items of the PEDI-CAT that the participant received a mean score of 2 

or less that the therapist deems as most appropriate. These goals will be reported on using the 

³Goal Attainment Scaling Form´ (McDougall & King, 2007, pp. 1-2). 

Control Group - Equine Movement without OT 

 Before participating in control group, two parent/caregivers per individual will complete 

the content-balanced PEDI-CAT and an occupational therapist will determine two client-

centered goals for each participant in the control group.  These goals will be written in a SMART 

goal format and will align with items of the PEDI-CAT that the participant received a mean 

score of 2 or less that the therapist deems as most appropriate.  These goals will be reported on 

using the ³Goal Attainment Scaling Form´ (McDougall & King, 2007, pp. 1-2). 

Intervention 

Intervention Group - OT with Hippotherapy 

Participants will participate in 6 weekly 45-minute occupational therapy sessions 

incorporating hippotherapy.  The hippotherapy component of the session will include an OTP, 

PATH Intl. certified therapeutic riding instructor (therapist may be dual certified), participant, 

horse, horse handler, and 1-2 sidewalkers.  Hippotherapy will be conducted in flat, sand outdoor 

riding arena and/or lightly hilled, gravel outdoor trail.  In addition to these spaces, other 

components of occupational therapy sessions may be conducted in barn and outdoor 
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environment.  Equipment used for each participant will be selected by the occupational therapist 

and based on clinical reasoning for client success.  Therapist will maintain weekly notes 

detailing the parameters surrounding each session including (1) type of equipment used, (2) 

amount of time incorporating hippotherapy, (3) setting(s) of therapy session, and (4) other 

treatment tools utilized in session.  

Control Group – Equine Movement without OT 

Participants will participate in 6 weekly 45-minute adaptive riding sessions.  The equine 

movement component of the session will include a PATH Intl. certified therapeutic riding 

instructor, participant, horse, horse handler, and 1-2 sidewalkers.  Sessions will be conducted in 

flat, sand outdoor riding arena and/or lightly hilled, gravel outdoor trail.  In addition to these 

spaces, other components of adaptive riding sessions may be conducted in barn and outdoor 

environment.  Equipment used for each participant will be selected by the PATH Intl. certified 

therapeutic riding instructor and based on professional reasoning for client success.  Instructor 

will maintain weekly notes detailing the parameters surrounding each session including (1) type 

of equipment used, (2) amount of time incorporating equine movement, (3) setting(s) of session, 

and (4) other activities utilized in session. Sessions will be comparable to intervention group 

apart from skilled OT services. 

Post Intervention 

Intervention Group - OT with Hippotherapy 

After participating in 6 occupational therapy sessions incorporating hippotherapy, the 

same parents and caregivers will again complete the content-balanced PEDI-CAT.  The treating 

therapist, as well as a second occupational therapy professional, will complete scoring on the 
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GAS based on the two client-centered goals stated at the beginning of the treatment period after 

observing the participant¶s abilities at this time. 

Control Group – Equine Movement without OT 

After participating in 6 adaptive riding sessions, the same parents and caregivers will 

again complete the content-balanced PEDI-CAT.  Two OTPs will complete scoring on the GAS 

based on the two client-centered goals stated at the beginning of the treatment period after 

observing the participant¶s abilities at this time. 

Data Analysis 

Data collected will be analyzed using IBM SPSS Statistics Version 28.0.1.1 to determine 

statistical and clinical significance of any changes in function experienced by study participants 

(Field, 2017).  Both the PEDI-CAT and GAS will provide quantitative data for each participant 

that can be compared objectively (Haley et al., 2020) (Shogren et al., 2021).  A reliability 

coefficient will be determined for the GAS scores in order to determine reliability of scores by 

completing reliability analysis test.  Scaled scores from the PEDI-CAT will be compared to 

assess change for each participant individually, as this is the score suggested for determining 

change over time within one subject (Pediatric Evaluation of Disability Inventory Computer 

Adaptive Test, n.d.).  The mean difference in scaled scores for each group will also be compared 

for statistical differences between the intervention and control group. Specific analysis 

techniques that will be utilized to assess each hypothesis include a repeated measures ANOVA, 

multivariate ANOVA, and descriptive statistics comparing the pretest data to the posttest data.  

Tests of normality will also be performed to ensure that the use of the paired t-test is appropriate 

for each data set.  Relevant characteristics of the data that were used to determine the most 

appropriate statistical tests include that data is (1) paired, (2) interval measured, and (3) based on 
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a two-group comparison. Based on information provided by Field (2017), these characteristics 

determined that a paired t-test was most appropriate for this research study.  This type of 

statistical analysis has also been utilized in other research studies pertaining to children with 

developmental disabilities, deeming it appropriate for use in this study (Beethan et al., 2019). 

Summary 

 A non-randomized controlled trial with pretest-posttest design will be utilized to 

determine the impact of occupational therapy utilizing hippotherapy as a treatment tool for 

children, ages 3-17, with a developmental disability.  Participants will be placed into intervention 

and control groups based on eligibility and collaborating facility admission policies through a 

non-randomized convenience sampling technique.  The intervention group will participate in 6 

weekly occupational therapy sessions incorporating hippotherapy, while a control group 

participates in 6 weekly adaptive riding sessions.  Each group will undergo the same pretest and 

posttest measurements involving the PEDI-CAT (completed by two parents/caregivers per 

participant) and GAS (completed by two occupational therapists).  Data collected will be 

analyzed for changes in mobility and daily activity skills, as well as differences in intervention 

and control groups, using analytical testing to determine statistical and clinical significance of 

results.  
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CHAPTER FOUR: FINDINGS 

Overview 

The findings of this study bring together the evidence-informed methodology and the 

collected research data to contribute new evidence to better inform the use occupational therapy 

using equine movement for children with developmental disabilities. Eight participants in the 

intervention group and eight participants in the control group participated in six weeks of 

research activities involving the use of equine movement with or without occupational therapy 

practitioners, respectively, in order to address the posed research questions and determine if the 

null hypotheses are supported or rejected. Data was collected via caregiver-report pre- and post-

intervention using the PEDI-CAT assessment and OTP-report using the GAS based on 

individualized SMART goals. Relevant demographics of the research subjects were reported, 

assumptions of normality were considered, and data was analyzed using repeated measures and 

multivariate ANOVAs for statistical and clinical significance to the use of occupational therapy 

incorporating hippotherapy for children, ages 3-17, with developmental disabilities. It was found 

that OTP-reported outcomes showed statistically significant improvements in both mobility and 

daily activities, though more effective carryover of skills to everyday life. 

Research Questions 

RQ1: Do children with developmental disabilities, between 3 and 17 years old, 

experience a significant difference in pre- and post-testing of mobility when receiving 

occupational therapy services incorporating hippotherapy? 

RQ2: Do children with developmental disabilities, between 3 and 17 years old, 

experience a significant difference in pre- and post-testing of daily activities when receiving 

occupational therapy services incorporating hippotherapy? 
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Hypotheses 

The null hypotheses for this study are: 

H01: There is no statistically significant difference in mobility of children with 

developmental disabilities, between 3 and 17 years old, after participating in occupational 

therapy incorporating hippotherapy as shown by the PEDI-CAT and GAS measurement tools. 

H02: There is no statistically significant difference in daily activities of children with 

developmental disabilities, between 3 and 17 years old, after participating in occupational 

therapy incorporating hippotherapy as shown by the PEDI-CAT and GAS measurement tools. 

Descriptive Statistics 

 Sixteen participants were enrolled in this study, split evenly between the intervention and 

control groups. Each of these participants met inclusion criteria, meaning that they were between 

the ages of three and seventeen, and had at least one confirmed developmental disability.  

Diagnoses represented by the study participants include:  

x ADHD 

x ASD 

x Cleft Lip/Larynx 

x Distal Trisomy 10q Syndrome 

x Down Syndrome 

x FINCA Syndrome 

x Global Developmental Delay 

x Intellectual Disability 

x Pervasive Developmental Delay 

x Speech Apraxia 
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x Trisomy 15 

Table 2 describes additional relevant characteristics of these participants. 

Table 2 

Participant Characteristics 

Characteristic Number of Participants 
(Intervention Group) 

Number of Participants 
(Control Group) 

Age Group   
3-9 years old 6 5 
10-17 years old 2 3 
Gender   
Male 5 3 
Female 3 5 
Severity of Daily Activity Impairments 
Mild 0 2 
Moderate 5 3 
Severe 3 3 
Severity of Mobility Impairments 
Mild 2 4 
Moderate 3 3 
Severe 3 1 

 

 Each subject underwent caregiver-reported pre- and post-intervention PEDI-CAT 

assessments that provided mobility and daily activity scaled scores. Each subject was also scored 

post intervention by occupational therapy practitioners using the GAS rating based on 

individualized SMART goals created using items on the initial PEDI-CAT. Table 3 summarizes 

the means and standard deviations of these outcome measures. Summary Statistics are also 

depicted in Figures 1-3. 

Table 3 

Summary of Outcome Measures 

Measurable Outcome Intervention Group Control Group 
Daily Activities PEDI-CAT Scaled Scores (Caregiver-Rated) 
Initial Mean r Standard Dev. 51.13 r 4.87 55.38 r 3.58 
Final Mean r Standard Dev. 51.88 r 5.55 56.44 r 4.17 
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Measurable Outcome Intervention Group Control Group 
Mobility PEDI-CAT Scaled Scores (Caregiver-Rated) 
Initial Mean r Standard Dev. 62.94 r 4.72 68.81 r 2.22 
Final Mean r Standard Dev. 63.56 r 5.07 69.50 r 2.80 
GAS Scores (OTP-Rated) 
Daily Activities Mean 0.56 r 0.62 -0.13 r 0.44 
Mobility Mean 0.31 r 0.65 -0.31 r 0.53 

 

Figure 1 

Caregiver-Rated Mobility Outcomes 

 

Figure 2 

Caregiver-Rated Daily Activities Outcomes 
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Figure 3 

OTP-Rated Outcomes 
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SMART goals for each subject, there were common themes throughout the skill areas addressed, 
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Skill Areas Improved 

Skill Areas Improved in OT Sessions Incorporating Hippotherapy 
Mobility Daily Activities 

Balance while Maneuvering Elevated Obstacles Donning/Doffing Clothing 
Functional Mobility in Busy Environment Food Preparation involving Chopping, Cutting, 

and Pouring Heavy Work Tasks Opening/Closing Clothing Fasteners 

Motor Planning onto and off Elevated Surfaces Opening/Closing Food Containers 

Standing Transitions and Endurance Sustained Attention to Static/Dynamic Sitting 

Tasks  

-1.5

-1

-0.5

0

0.5

1

1.5

Control Intervention Control Intervention

Daily Activities Mobility

M
ea

n 
G

A
S 

R
at

in
g

OTP-Rated Outcomes



 

 
 

59 

Results 

H01 – Mobility 

The null hypothesis states that there is no statistically significant difference in mobility of 

children with developmental disabilities, between 3 and 17 years old, after participating in 

occupational therapy incorporating hippotherapy as shown by the PEDI-CAT and GAS 

measurement tools. 

Caregiver-Rated Outcomes 

Assumption Tests. Data was screened for assumptions of normality. The Shapiro-Wilk 

test of normality indicated a normal data distribution (p > .05). All skewness and kurtosis values 

met the assumption of normality (values between -2 and 2) apart from the final values in both the 

control and intervention groups (kurtosis = 3.00 and 2.16, respectively). These moderate 

departures from normality are offset by the equal sample sizes of both groups indicating that data 

is still appropriate to be analyzed using statistical tests such as an ANOVA.  

Table 5 

Caregiver-Rated Mobility - Tests of Normality 

Tests of Normality Intervention Group Control Group 
Shapiro-Wilk Test 
Initial  .92* .75* 
Final  .42* .16* 
Skewness 
Initial  -0.24* .20* 
Final  -.35* 1.48* 
Kurtosis 
Initial  1.03* -0.37* 
Final  2.16 3.00 

Note. *Indicates normally distributed data 

Statistical Testing. A repeated measures ANOVA was performed on SPSS to compare 

pre and post PEDI-CAT scores from two caregivers from each subject. The results of this test 

indicated that differences in the scores prior to equine movement for the control group (mean = 
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68.81) and the intervention group (mean = 62.93) and post scores for each of these groups 

(control group mean = 69.50, intervention group mean = 63.56) were not statistically significant 

(p-value > .05) according to both multivariate and univariate results. Based on the caregiver-

rated outcomes, the null hypothesis would fail to be rejected. However, both group means 

showed a general increasing trend after the six-week intervention period. 

OTP-Rated Outcomes 

 Assumptions Tests. Data was screened for assumptions of normality. The Shapiro-Wilk 

test of normality indicated a normal data distribution (p > .05) for the intervention group but not 

for the control group (p = .00). All skewness and kurtosis values met the assumption of 

normality (values between -2 and 2), apart from kurtosis in the control group (kurtosis = 3.94). 

These moderate departures from normality are offset by the equal sample sizes of both groups 

indicating that data is still appropriate to be analyzed using statistical tests such as an ANOVA. 

Table 6 

OTP-Rated Mobility - Tests of Normality 

Tests of Normality Intervention Group Control Group 
Shapiro-Wilk Test  0.09* 0.00 
Skewness -0.11* -1.96* 
Kurtosis -1.92* 3.94 

 

Note. *Indicates normally distributed data 

Statistical Testing. The GAS ratings provided by occupational therapists after the six-

week intervention period (control group mean = -0.31, intervention group mean = 0.31) were 

analyzed using a multivariate ANOVA. Results indicated a statistically significant difference in 

GAS ratings between the two groups (p = .05). This indicates a statistically significant difference 

in mobility after receiving six weeks of occupational therapy utilizing equine movement when 
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compared to equine movement alone. Based on the OTP-rated outcomes, the null hypothesis 

would be rejected. 

H02 – Daily Activities 

The null hypothesis states that there is no statistically significant difference in daily 

activities of children with developmental disabilities, between 3 and 17 years old, after 

participating in occupational therapy incorporating hippotherapy as shown by the PEDI-CAT 

and GAS measurement tools. 

Caregiver-Rated 

 Assumption Tests. Data was screened for assumptions of normality. The Shapiro-Wilk 

test of normality indicated a normal data distribution (p ≥ .05). All skewness and kurtosis values 

met the assumption of normality (values between -2 and 2), apart from kurtosis in the 

intervention group (kurtosis = 3.39 and 4.05).  Overall descriptive statistics and tests of 

normality indicate that data is appropriate to be analyzed using statistical tests such as an 

ANOVA. 

Table 7 

Caregiver-Rated Daily Activities - Tests of Normality 

Tests of Normality Intervention Group Control Group 
Shapiro-Wilk Test 
Initial  .15* .90* 
Final  .05* .50* 
Skewness 
Initial  1.32* .53* 
Final  1.50* 0.14* 
Kurtosis 
Initial  3.39 1.09* 
Final  4.05 -0.80* 

 

Note. *Indicates normally distributed data 
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Statistical Testing. A repeated measures ANOVA was performed on SPSS to compare 

pre and post PEDI-CAT scores from two caregivers from each subject. The results of this test 

indicated that differences in the scores prior to equine movement for the control group (mean = 

55.38) and the intervention group (mean = 51.13) and post scores for each of these groups 

(control group mean = 56.44, intervention group mean = 51.88) were not statistically significant 

(p-value > .05) according to both multivariate and univariate results. Based on the caregiver-

rated outcomes, the null hypothesis would fail to be rejected. However, both group means 

showed a general increasing trend after the six-week intervention period. 

OTP-Rated 

Assumption Tests. Data was screened for assumptions of normality. The Shapiro-Wilk 

test of normality indicated a normal data distribution (p ≥ .05) for the control group but not for 

the intervention group (p = .004). All skewness and kurtosis values met the assumption of 

normality (values between -2 and 2) indicating normally shaped distributed data. The moderate 

departure from normality that presented upon analysis is offset by the equal sample sizes of both 

groups indicating that data is still appropriate to be analyzed using statistical tests such as an 

ANOVA. 

Table 8 
OTP-Rated Daily Activities - Tests of Normality 

Tests of Normality Intervention Group Control Group 
Shapiro-Wilk Test  0.00 0.05* 
Skewness -0.90* -1.03* 
Kurtosis -1.13* 1.85* 

 

Note. *Indicates normally distributed data 
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Statistical Testing. The GAS ratings provided by occupational therapists after the six-

week intervention period (control group mean = -0.13, intervention group mean = 0.56) were 

analyzed using a multivariate ANOVA. Results indicated a statistically significant difference in 

GAS ratings between the two groups (p = .023). This indicates a statistically significant 

difference in daily activities after receiving six weeks of occupational therapy utilizing equine 

movement when compared to equine movement alone. Based on the OTP-rated outcomes, the 

null hypothesis would be rejected. 
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CHAPTER FIVE: CONCLUSIONS 

Overview 

The impact of occupational therapy incorporating equine movement as a treatment tool to 

improve mobility and daily activity skills of children with developmental disabilities are 

considered and compared to the available evidence in order to present clinically relevant 

perspectives to contribute to the field. Statistically significant findings and potential gaps in care 

are identified and considered for implications to practice and future research opportunities. 

Discussion 

The overall purpose of this study is to evaluate the impact of occupational therapy 

services that incorporate equine movement on the mobility and daily activity skills of children 

with developmental disabilities.  

OT with Equine Movement - Impact on Mobility 

Relevant Research Question 

Do children with developmental disabilities, between 3 and 17 years old, experience a 

significant difference in pre- and post-testing of mobility when receiving occupational therapy 

services incorporating hippotherapy? 

Positive Impact on Mobility 

Literature indicates that the incorporation of equine movement can improve mobility 

skills, such as balance, in children with developmental disabilities, including autism spectrum 

disorder, cerebral palsy, and down syndrome (Georgieva & Veselina, 2020) (Prieto et al., 2021) 

(Protaro et al., 2020). These claims are also supported by the physical components of equine 

movement that have been shown to translate through clients experiencing the movement by 

activating muscle groups at a significantly higher rate than in walking (Silva et al., 2021). 
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 In this study, OTP-rated outcomes related to mobility support what is shown in the 

literature, as the results indicate a statistically significant increase in mobility skills as 

determined by the GAS rating on individualized subject goals. While equine movement alone 

improved mobility skills of those in the control group, the improvements were significantly 

greater when occupational therapy practitioners were facilitating the use of equine movement. 

Table 4 summarizes areas that improvements were noted in this study, which include motor 

planning, heavy work, functional mobility, standing endurance, and balance. 

OT with Equine Movement - Impact on Daily Activities 

Relevant Research Question 

Do children with developmental disabilities, between 3 and 17 years old, experience a 

significant difference in pre- and post-testing of daily activities when receiving occupational 

therapy services incorporating hippotherapy? 

Positive Impact on Daily Activities 

 Sensory processing skills are necessary for successful participation in daily activities 

(Roux, 2020). Equine movement has been shown in the literature to stimulate and assist in 

regulating sensory systems needed for these skills (Granados & Fernandez, 2011). The use of 

hippotherapy in practice also increases clients¶ motivation to participate in daily activities 

(Maresca et al., 2020). 

 OTP-rated outcomes related to daily activities in this study support what is shown in the 

literature, as the results indicate a statistically significant increase in daily activity skills as 

determined by the GAS rating on individualized subject goals. While equine movement alone 

improved daily activity skills of those in the control group, the improvements were significantly 

greater when occupational therapy practitioners were facilitating the use of equine movement. 
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Skill areas that improvements were noted in this study include attention to task, container and 

fastener management, food preparation, and dressing skills (see Table 4). 

Need for Carryover 

While this study showed statistically significant improvements in both mobility and daily 

activity goals for those participating in occupational therapy incorporating hippotherapy, the 

caregiver reported outcomes were not consistent with this conclusion. Mobility and daily activity 

skills that were demonstrated during OT sessions were not always reported by caregivers as areas 

of competency post-intervention. This may indicate that skills were not carrying over to 

everyday life to the extent that they were being performed in a therapeutic setting and/or that 

parents were not being empowered to give their children the opportunity to demonstrate these 

skills during the 6-week research timeframe. For example, a child who could independently open 

a sealed snack bag during OT sessions by the end of the treatment period was still reported to 

have a ³hard´ time with this task by caregivers. Novak and Honan (2019) suggest that parent 

partnership in OT sessions can strengthen client outcomes and carryover in the home. Because 

this research study focused mainly on the incorporation of equine movement in practice, parent 

education and home program training were not emphasized as heavily during visits. Novak and 

Honan (2019) point out that only 13% of identified pediatric occupational therapy strategies 

were targeted towards the caregivers. Intentionally adding elements of parent training and home 

program development may strengthen the carryover of skills seen in clients¶ daily lives. 

Implications 

  The results of this study show continued promise for the incorporation of hippotherapy 

as a treatment tool for OTPs working to improve mobility and daily activity skills of children 

with developmental disabilities. While caregiver-reported outcomes did not indicate statistical 



 

 
 

67 

significance, caregivers and occupational therapy practitioners both reported improvements in 

various mobility and daily activity skill areas, indicating clinical significance for these research 

participants. Statistical significance is shown in mobility and daily activity GAS ratings, though 

the incongruency of OTP-reported outcomes with caregiver-reported outcomes suggests that an 

important element of the therapeutic process may be overlooked with therapist-intensive 

treatment strategies. This alludes to the clinical significance of the transferability of therapist-

delivered interventions and sheds light on a gap in care that may be present in various 

occupational therapy settings. The findings of this study should encourage OTPs of the benefits 

of hippotherapy as a treatment tool, while challenging them to close the gap in care by 

developing stronger collaborative relationships with families so that clients can more holistically 

benefit from skilled OT intervention. 

Limitations 

 Both internal and external threats to validity exist in this study. Reporter bias was an 

internal threat risk in this study as the raters were not blind to which group study participants 

were in, and occupational therapists reported GAS ratings on their own clients. This bias was 

minimized by requiring two OTPs to complete the GAS rating on each study participant. The 

mean of these values was utilized in data analysis to improve interrater reliability. Limited 

sample size with convenience sampling methods also limited the study¶s true representation of 

the population being studied, as well as evidence of moderately non-normal data distribution. 

Utilizing the repeated measures and multivariate ANOVAs as analysis tools assisted in 

accounting for these deviances. This study was also conducted at only one study site, allowing 

for facility specific factors to potentially impact findings. This threat was minimized by choosing 

a study site that followed all PATH Intl. Education and Safety Standards and utilized PATH Intl. 
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certified instructors and AHA trained therapists to align treatment sessions with best practice 

recommendations. 

Recommendations for Future Research 

 Future research on this subject that would benefit the profession and population are vast. 

Below are suggested future research topics to further improve the knowledge-base available: 

1. Implementing home programs to improve carryover of skills gained in OT incorporating 

hippotherapy 

2. The impact of OT incorporating hippotherapy in various other populations of interest 

3. The impact of OT incorporating hippotherapy in comparison to traditional OT for 

children with developmental disabilities 

4. Long-term study of the retention of skills gained through OT utilizing hippotherapy 

5. The impact of OT incorporating hippotherapy on social-emotional skills of children with 

developmental disabilities 
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APPENDICES 

Appendix A – PEDI-CAT Sample Report 
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Appendix B - Goal Attainment Scaling Form 
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Appendix C - Volunteer Handbook 
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Hilltop Horizons Therapeutic Equestrian Center 

103 Littell Drive 
Aliquippa, PA 15001 

(412) 979-2778 
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Hilltop Horizons 7 

Conduct and Behavior  
 
Individuals involved with the program are expected to conduct themselves in an 
appropriate and obliging manner at all times. Examples of inappropriate behavior 
include any form of harassment, aggressive or abusive behavior to self or others 
(including horses), inappropriate language or being obstructive. If you are subject 
to any type of inappropriate behavior, notify a staff member immediately.  Do not 
approach the individual. Individuals exhibiting inappropriate behavior of any kind 
will be asked to leave immediately.  If warranted, the offender may be removed 
from the premises by law enforcement. Engaging in inappropriate behavior may 
result in permanent dismissal from the program. 

Communication and Questions 
 
During programming, the instructor/therapist is accountable for the conduct and 
safety of each rider, horse, staff member and volunteer.  All directions from the 
instructor/therapist should be followed to ensure the safety of everyone involved 
with the lesson.  This includes the assignment of riders, horses and volunteers, 
mounts/dismounts and lessons structures. 
 
If you are unclear about your volunteer role or responsibilities at any time, please 
direct questions to the instructor/therapist or a staff member.  
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Hilltop Horizons 8 

Conflict Resolution 
 

One of the wonderful characteristics of our center is that we bring together people 
from many social, economic and cultural settings. Although we embrace diversity 
in our program, we also understand that conflict and differences of opinion 
between individuals may occur. Problems or complaints are best handled 
immediately, confidentially, and directly between the parties involved. If the 
conflict cannot be resolved privately then the conflict should be brought to the 
attention of Management.  
 
If a conflict exists within the program setting, the issue needs to be addressed at 
another time unless the safety and welfare of the students, horses and/or others is 
in jeopardy. It is our responsibility to conduct ourselves as professionals whose 
primary consideration is the safety and welfare of our participants. 
 
We desire to provide a healthy, caring environment for all who come through our 
doors. By keeping the lines of communication open, we can avoid the long-term 
repercussions that come from unresolved conflict. 
 

Facility 
 

Please respect posted off-limit areas.  All volunteers should leave the facility at 
the close of the program, unless directed otherwise by program staff. 

Parking 
 

Please park in designated areas only.  Please leave the most accessible parking 
spaces for those who need them.  

Telephone 
 

There is a telephone located near the activity area. This phone is for Emergency 
Use Only. Emergency information is listed near the phone. 

Accidents & Occurrences 
 
All accidents must be reported immediately to program staff. All involved parties 
must complete an occurrence form. An occurrence form is available from a staff 
member. 
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Hilltop Horizons 23 

Special Skills Volunteers 
 
Volunteers are encouraged to share any technical or professional skills that may benefit the 
program. Some examples are advisory roles, photography, videography, graphic design, 
fundraising and IT support. For more information about these opportunities please check with our 
staff.
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Appendix E: ASL Signs for Therapeutic Riding 
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Manmade Hazards 

Fences 

 
Our fences are comprised of an electric wire. There is constant electricity fed through all strands 
of this fencing. Although there is not enough power to injure an individual, there is enough power 
in the lines to sting. Please do not touch the fence and keep children away from fencing. 

Equipment 

 
Please do not approach or allow children to play on any machinery and equipment including the 
trucks, plows, mowers, drags, tractors, sled, wagon, and trailers.. All volunteers and staff will be 
trained on equipment use before they can operate this equipment. Machinery and equipment may 
have sharp edges and could injure someone even when it is not in operation. Please keep a safe 
distance from this machinery unless you have been instructed in its operation. Off limit areas are 
labeled throughout the facility. 
 

Conduct and Behavior 
 
All individuals involved with the program including staff, volunteers, students and guests are 
expected to conduct themselves in an appropriate and obliging manner at all times.  
 
Examples of inappropriate behavior include any form of harassment, aggressive or abusive 
behavior to self or others (including horses), inappropriate language or being obstructive. 
 
If you are subject to any type of inappropriate behavior, notify a staff member immediately. Do 
not approach the individual. Individuals exhibiting inappropriate behavior of any kind will be 
asked to leave immediately.  If warranted, the offender may be removed from the premises by law 
enforcement. 
 
Engaging in inappropriate behavior may result in dismissal from the program. 
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Appendix G: Horse Anatomy and Body Language 
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Appendix D – Participant Handbook 
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Hilltop Horizons Therapeutic Equestrian Center 

103 Littell Drive 
Aliquippa, PA 15001 

(412) 979-2778 
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Manmade Hazards 

Fences 
 
Our fences are comprised of an electric wire. There is constant electricity fed through all strands 
of this fencing. Although there is not enough power to injure an individual, there is enough power 
in the lines to sting. Please do not touch the fence and keep children away from fencing. 

Equipment 
 
Please do not approach or allow children to play on any machinery and equipment including the 
trucks, plows, mowers, drags, tractors, sled, wagon, and trailers. All volunteers and staff will be 
trained on equipment use before they can operate this equipment. Machinery and equipment may 
have sharp edges and could injure someone even when it is not in operation. Please keep a safe 
distance from this machinery unless you have been instructed in its operation. Off limit areas are 
labeled throughout the facility. 
 

Conduct and Behavior 
 
All individuals involved with the program including staff, volunteers, students and guests are 
expected to conduct themselves in an appropriate and obliging manner at all times.  
 
Examples of inappropriate behavior include any form of harassment, aggressive or abusive 
behavior to self or others (including horses), inappropriate language or being obstructive. 
 
If you are subject to any type of inappropriate behavior, notify a staff member immediately. Do 
not approach the individual. Individuals exhibiting inappropriate behavior of any kind will be 
asked to leave immediately.  If warranted, the offender may be removed from the premises by law 
enforcement. 
 
Engaging in inappropriate behavior may result in dismissal from the program. 
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Appendix E - History of Occupational Therapy Services 

 
1. My child has participated in the following settings of occupational therapy: 

x ___ School-Based -  Date of last session: _____ 

x ___ Clinic-Based -  Date of last session: _____ 

x ____ Community-Based  - Date of last session: _____ 

x ___ Other - Date of last session: _____ 

Explain Other: ______________________________________________________________ 

2. My child CURRENTLY participates in the following settings of occupational therapy: 

x ___ School-Based -  Frequency: ____days/week  ____hours/day; Date of first session: _____ 

x ___ Clinic-Based -  Frequency: ____days/week  ____hours/day; Date of first session: _____ 

x ____ Community-Based  - Frequency: ____days/week  ____hours/day; Date of first session: _____ 

x ___ Other - Frequency: ____days/week  ____hours/day; Date of first session: _____ 

Explain Other: ______________________________________________________________ 

3. My child has participated in a therapy program (occupational, physical, or speech therapy) that 

incorporates hippotherapy (equine movement) in the past. 

____ Yes   ____ No 

 If your child has experienced hippotherapy as a treatment tool, indicate: 

x The total number of sessions your child has participated in: _____ session(s) 

x Date of first session: _______ 

x Date of most recent session: _______ 
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Appendix F - Participant Application 
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Appendix G - Participant Consent Forms 
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Appendix H – IRB Approval 

 



 

 
 

153 

Appendix I – Copyright Permission 

 

Hilltop Horizons, Inc | Tax ID: 83-0996009 | 103 Littell Dr. Aliquippa, PA 15001 

 

January 19th, 2024 
 
Ainsley Dillon, OTR/L 
PhD Candidate 
Liberty University 
121 Littell Drive 
Aliquippa, PA 15001 
 
 
 
Dear Ainsley Dillon, 

 Hilltop Horizons, Inc. allows the use and publication of the following documents for your 

research purposes: 

� Volunteer Handbook 2023 

� Participant Handbook 2023 

� Participant Application 

� Participant Consent Forms 

 
 
Sincerely, 

 
 
Joy Berringer 
Treasurer of the Board 
Hilltop Horizons, Inc. 
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