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Figure 3.3. Comparisons of responses by participants within and between questionnaires, and 
between those who did and did not complete the study.

D represents mean differences between responses. Analyses were by a paired t-test when data 
was paired within participants, and by a non-paired t test when data was compared between 
participants who did and did not complete the study. See Section 3.1.2 Data Analysis for further 
explanation.   
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3.2.5. Narrative Responses to Open Ended Questions 

On the initial questionnaire, participants were asked to open-endedly describe why they chose 

therapeutic riding for their child and also why they chose a particular facility.  Answers varied, 

but generally parents had heard promising things about the benefits of therapeutic riding and/or 

were also looking to provide their child with a different form of therapy (that either did not feel 

like therapy or was more enjoyable, and/or provided their child with additional benefits that they 

may not have been receiving in their more traditional/other therapies).   

 Parents noted many different reasons why they had chosen therapeutic riding for their 

child.  Some parents mentioned how their child loves animals/horses and took an interest/liking 

to the new activity of riding.  These parents often mentioned that they had heard great things 

about therapeutic riding.  Additional families elaborated that their child loves horses and riding, 

and therapeutic riding helped their child learn a new skill and build confidence.  Other parents 

also mentioned how animals seem to calm their child down and how it seemed more enjoyable 

than other therapies.  Some parents chose therapeutic riding for their child because they hoped 

that their child would enjoy riding and that it would calm their child, and they thought that their 

child would enjoy the responsibility of taking care of an animal.  Another parent elaborated how 

they wanted a therapy for their child that didn’t feel like therapy.  Their child did not look 

forward to going to any of the other therapies and actually complained about going.  However, 

their child never complained about going to horse therapy.  One parent noted that due to some 

issues, the participant’s child was not able to attend school and needed one-on-one tutoring.  

They had a lot of open time and wanted to fill the time with therapeutic and community activities 

rather than staying at home.  Their child loves animals and they calm him when he touches them, 

so they thought grooming and riding would be something that he would enjoy. Overall, 
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enjoyment seemed to be a big factor in why therapeutic riding was chosen for the children riders, 

in addition to many other benefits.  This indicates that people seem to be drawn to therapeutic 

riding activities because of the perceived benefits as well as due to how enjoyable it is for the 

participants.      

Other families chose therapeutic riding for their child because they had received funding 

through a grant and some chose to try therapeutic riding because they felt that therapeutic riding 

addresses many things that cannot be duplicated in traditional therapy sessions.  Many families 

hoped that riding would help their child’s muscles and self-confidence.  Another family added 

that they wanted their child to experience some social interaction.  Furthermore, that family’s 

child also has special physical needs and they believe that therapeutic riding would help with 

trunk strengthening, muscle tone, flexibility, and motor skill improvement and maintenance.  

Additional families also noted these reasons, as well as balance and core strengthening as why 

they were drawn to therapeutic riding.  Another family wrote that they were drawn to therapeutic 

riding because they believed it would help strengthen their child’s legs and back so that they 

could gain the strength to walk.  Many parents noted that they wanted a therapy to help their 

child’s trunk stability, spasticity, and/or muscle strength and flexibility for movement.  

Additionally, benefits to attention span and improvements to fine and gross motor skills were 

also mentioned as reasons parents cited for choosing therapeutic riding for their child.  Other 

parents mentioned social and speech improvements as reasons for choosing therapeutic riding for 

their child as well.  Many families were drawn to therapeutic riding because they wanted to give 

their child a variety of therapeutic services.  Horseback riding involves both physical and 

mental/education benefits.  One family noted how they were drawn to therapeutic riding because 

it combined physical therapy, occupational therapy, and exercise techniques.  Therapeutic riding 
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also allows the rider to experience non-stop activity/exercise during the entire lesson, where they 

can also focus and learn to follow directions.  Benefits to bonding and learning to paying 

attention were surprise benefits to some parents.  These parents felt that the structure of the 

therapeutic riding lessons was appropriate and clear/rigid in what needed to be done to benefit 

the riders, but there were also unexpected benefits, like the horse/child partnership.   Initially, 

some children were “scared to death of horses,” but most quickly began to bond with them to the 

point where they call the horses their “best friends.”  One parent noted that they had always 

known the therapeutic value of horses, as the parent had grown up riding.  They believed in the 

therapeutic benefits, such as core strength and balance, and that horses can help teach respect and 

responsibility and give an emotional outlet and sense of accomplishment. 

3.3 Results, Summary and Discussion 

 3.3.1. Evaluation of CARS-2 and Children’s Sleep Habits Questionnaires  

Reviewing the results as a whole, 2/16 subjects (14 and 30) showed improvements on 

both CARS-2 and the Children’s Sleep Habits questionnaire, whereas 3/16 (20, 28 and 33) 

showed worsening on both questionnaires, and 11/16 (02, 03, 06, 07, 10, 24, 26, 27, 34, 35, 40) 

showing mixed results.  Table 3.7 summarizes the demographic data of each participant.  Those 

that improved on both questionnaires had anxiety and high functioning autism as diagnoses.  

Those that worsened between questionnaires had chromosomal abnormality 2q37 deletion, 

ADHD/ODD, and cerebral dysgenesis as diagnoses.  Subjects varied by age, gender, farm, and 

duration of equine therapy experience.  No conclusions regarding the efficacy of equine assisted 

psychotherapy could be made based on these results.      
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3.3.1.1. Summary of CARS-2 Results 

The CARS-2 questionnaire was selected to specifically address socialization and 

communication skills.  Tables 3.3 and 3.4 summarize the overall results of the CARS-2 

questionnaire. Overall, 9 out of 16 participants recorded a worsening of behavior, with an 

average change of -4.94%, indicating a slight worsening of behaviors.  When inspected 

according to age, gender, prior experience, farm, or diagnosis, the results of the CAR2-2 indicate 

no strong trends in the data could be discerned (Table 3.7).   

Table 3.5 and 3.6 show the CARS-2 results for the subset of riders with autism spectrum 

disorder. The average percent change for riders with an autism spectrum diagnosis is a positive 

1.117%, but is not sufficient to draw any conclusions.  There was a possible age effect in 

participants with an autism diagnosis, improvements only being seen in children older than 9 

years.  This could possibly suggest that equine-assisted activities and therapies may be more 

beneficial in older children with an autism spectrum disorder, but more research would be 

needed to validate this claim.  

When the CARS-2 questionnaire was broken down per question (Tables 3.9 and 3.10), 

there were no strong trends towards an improvement or worsening.  However, one of the 

strongest positive changes was seen in Question 14 (31.3%: Is responsive to social initiations 

from others).  However, one of the most negative changes was seen in Question 16 (43.8%: 

Sustains an interaction with others in an easy, flowing, back-and-forth manner).  During the 

course of equine-assisted activities and therapies, children may be learning to initiate and 

respond to conversations and social cues from others more readily.  However, they may be 

unable to sustain these interactions.  This is contrast to previously published research which has  



135 
 

shown improvements in the initiation of social interactions in children with an autism spectrum 

disorder following an equine-intervention, including a maintenance of these interactions 

(Ghorban, 2013).  

3.3.1.2. Summary of Children’s Sleep Habits Questionnaire Results   

The Children’s Sleep Habits Questionnaire was used as a non - invasive method to look 

at stress, anxiety, and the HPA axis and to reveal any stress reducing aspects of equine-assisted 

activities and therapies. It was felt that sleep might be disturbed if anxiety is high, and therefore 

that sleep patterns could indicate disruption of the HPA axis.  Tables 3.11 and 3.12 summarize 

the overall results of the Children’s Sleep Habits Questionnaire.  Overall, there is an average 

change of -2.48% (Table 3.12), indicating a slight worsening of behaviors, but insufficient for 

statistical significance. 

Table 3.13 and Table 3.14 show Children’s Sleep Habits Questionnaire results for the 

subset of riders that had an autism spectrum disorder diagnosis. The average percent change 

overall is -1.53 %.  Although negative, the change is insufficient to draw any conclusions about 

the efficacy of Equine Assisted Psychotherapy in reducing stress and improving sleep habits in 

autistic children.     

Overall, a trend to improvement or worsening was not seen in the Children’s Sleep 

Habits Questionnaire (Tables 3.16 and 3.17) when viewed on a per question basis. The most 

positive changes were seen in Question 11(31.3%: Child is restless and moves a lot during sleep)  
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and Question 6 (26.7%: Child needs special object to fall asleep (doll, special blanket, stuffed 

animal, etc.)). The most negative changes were seen in Question 2 (26.7%: Child falls asleep  

within 20 minutes after going to bed) and Question 20 (26.7%: Child wakes up very early in the 

morning (or, earlier than necessary or desired)).  These results do not show a clear trend 

towards improvement or worsening.   

3.3.2. Evaluation of Perceived Pre and Post Enjoyment and Benefits  

Much information was provided by the pre and post survey questions.  Specific questions 

focused on the parents’ (raters/participants) perceived enjoyment and benefit of the equine-

assisted sessions for their children, and significant differences were detected.  Participants who 

did not complete the study rated previous therapies significantly more highly than those who did 

complete the study.  Furthermore, participants who did not complete the study tended to rank 

upcoming (equine) therapy more highly than those who did complete the study.  Also, in 

participants who completed the study, there was a tendency to expect less benefit from the 

upcoming therapy than from previous therapy (Figure 3.3). It is unclear why those that ranked 

the upcoming equine therapy more highly were also more likely to not complete the study.  

Participants may still be taking their child to their equine sessions but failed to respond to the 

researcher.  It could also be possible that those who failed to complete the study had unrealistic 

expectations about the therapeutic experience.  According to existing literature, parents generally 

perceive benefits for their children while they participate in an equine-assisted therapeutic 

activity.  Benefits are generally perceived to be psychological and physical, with reports for 

perceived improvements in relationships, communication, confidence, independence, and senses 

of achievement and overall well-being (Lemke, 2014).   
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 Of the 16 participants who completed the study, 7 (44 %) felt that the equine therapy 

received was "extremely" helpful, while 9 (54%) felt it "very" helpful.  While the participants did 

not feel that the received therapy was superior to their previous therapy, their impression of the 

received therapy nevertheless appeared to be consistent with their high expectations.  

Furthermore, the benefits were felt to be consistent with the child's enjoyment of the experience.  

In other words, there did not appear to be a significant difference between the child's enjoyment 

of the received therapy versus parents' feelings about benefits of the therapy received previously, 

or versus parents' expectations of the equine therapy they received (Figure 3.3).  Previous 

research has suggested that parents perceive equine-assisted therapies and activities to be 

beneficial to multiple areas of functioning, and it is a source of enjoyment, self-confidence, and 

normalcy for the children participating (Lemke, 2014).   However, there is limited previous 

literature addressing expectations versus perceived outcome of therapy received in terms of 

participant retention.  

Overall, the responses to subjective questions indicated that the equine-assisted 

therapeutic activity was enjoyable and beneficial to the children.  Since parents/participants pay 

large sums of money for equine-assisted activities and therapies, one would expect that the 

perceived enjoyment and benefits would be high. Therefore, these results would indicate that 

people feel that they receive the benefits from equine-assisted therapies that they expect to 

receive.  Reports of negative experiences were few in this study, especially in follow-up 

measures.  However, this observation may be biased since those that did not perceive enjoyment 

or benefit from this form of therapy may have stopped participating and might not have 

submitted a follow-up questionnaire.   
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Even though objective results, based on the CARS-2 and Children’s Sleep Habits 

questionnaires, do not allow us to conclude anything about the efficacy of equine assisted 

psychotherapy, the subjective data indicate a perceived benefit consistent with expectations. 

Because people continue to return and pay for these therapies they presumably consider them as 

beneficial and enjoyable.  

In the absence of any measured objective effects, it is not clear if the perceived benefits 

of equine assisted psychotherapy which we have identified merely represent a placebo effect, or 

a valid treatment effect we have failed to capture. It is possible that factors dealing with 

expectations and feelings are affecting growth and healing, and they may also be important for 

showing the effects of this form of therapy.  This could be a future direction that may be valid in 

other psychotherapies.  There is an abundance of anecdotal evidence in the field of equine-

assisted activities and therapies.  Although meta-analyses of these reports might show 

statistically significant trends, variability in study designs make comparisons difficult.  

3.3.3. Evaluation of the Methodology 

Previous literature in the field of equine-assisted activities and therapies have some 

methodological issues.  This study tried to address those issues.  Most of the literature is plagued 

by small sample sizes, lack of proper control groups, and inconsistent methodologies (Aetna, 

Inc., 2009, Aetna, Inc., 2016; Bachi, 2012; Hofmann, 2010).  This study aimed to collect a 

variety of qualitative and quantitative data in order to help demonstrate the effectiveness of 

equine-assisted activities and therapies in the emotional, physical, psychological, and 

physiological healing process.  The lack of consensus regarding the appropriate methods for an 

equine intervention and/or evaluation.  Consequently, there is great variability in the length of 

treatment/intervention, types of interventions, group versus individual setting, the number and 
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type of facilitators/professionals, the types of questionnaires or other assessment tools, etc. 

(Bachi, 2012; Hofmann, 2010; Lentini, 2015).   The design of this project was somewhat 

hampered by lack of any consistent methodology in the literature. 

Although wide variety of qualitative and quantitative data were collected at various sites, 

the same methodology was employed across multiple farms and states.  To our knowledge, this 

is the first study in equine-assisted psychotherapy in which multiple farms have participated with 

a consistent methodology.  Having additional farms and participants in the future would be 

desirable.  Each farm displayed interest in this project, whether they could participate or not.  

Individuals were used as their own controls.  The nature of this field makes comparing waitlist 

individuals (or those not yet receiving treatment/interventions) to those that are currently 

receiving treatment/interventions difficult, when access to waitlists is not always available or 

granted.  A repeated measures ANOVA, as initially desired, where individuals could be 

compared to themselves, would be ideal for this type of study.  However, there were not enough 

participants to employ this method in the present study. Nevertheless, individuals were still 

compared to themselves and between individual comparisons were performed on a case-by-case 

basis.  

Although this project has merit, it presented some notable challenges.  First, the breadth 

of this project was large.  Many farms were contacted within a large area.  With initial 

questionnaires, follow-up questionnaires, and facility questionnaires, it was a lot for one 

researcher to collect and organize.  Although a great deal of data was collected, more data per 

farm is needed, as well as per diagnosis and age.  This would help to show the impact of the 

equine interventions across various demographics and allow for more valid statistical analyses.  

In retrospect, the amount of data that needed to be collected would probably exceed the resources 
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available for this study. It is recommended that multiple researchers collaborate in future studies 

in order to collect more data under the same methodology.  In this study one researcher collected 

and compiled the data for subsequent analysis.  It is possible that studies in equine-assisted 

psychotherapy may be conducted more effectively using large registries of patient data 

accumulated by collaborators in which many patients are followed for long periods of time 

(Gliklich & Dreyer, 2014).   

Unfortunately, we did not have sufficient resources to collect physiologic data, such as 

blood or salivary cortisol.  These types of samples are more invasive to the participants but can 

provide a direct assessment of the HPA axis.  Heart rate monitors for participants is also an area 

to explore in the future, being less invasive than taking blood or salivary cortisol samples.  

Similarly, heart rate monitors on the horses could be used to evaluate stress and physical activity 

of the “equine-co-therapists” during interventions.             

3.3.3.1. Comparison with Other Studies 

 Of other studies in this field, a valuable comparison can be made to a 2015 study 

conducted by Dr. Robin L. Gabriels and colleagues (Gabriels et al., 2015). This is a randomized, 

single blinded clinical trial, preceded by a 2012 pilot study (Gabriels, 2012). Both studies looked 

into the effects of therapeutic horseback riding in children with an autism spectrum disorder 

diagnosis in a highly controlled environment. In the full study, the effectiveness of therapeutic 

horseback riding was examined in relation to the self-regulation, socialization, communication, 

adaptive, and motor behaviors in children with an autism spectrum disorder. Subjects were 

randomly assigned to one of two groups: an intervention group that participated in a weekly 

therapeutic riding activity for 10 weeks and a barn activity group that went to a barn, but did not 

interact with a real horse. Participants could not be blinded to the intervention (both children and 
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caregivers).  Participants were evaluated within one month pre- and post- intervention.  While 

evaluators were blinded to the intervention received by the participants, non-blinded caregiver 

questionnaires were also used.  The study was conducted at a premiere PATH-certified center.   

 The selected participants were between 6 and 16 years, met the autism spectrum disorder 

screening cut off of greater than or equal to 15, as according to the Social Communication 

Questionnaire (SCQ). In addition, they had an autism spectrum diagnosis, met the clinical cut-

offs for autism based on the Autism Diagnostic Observation Schedule (ADOS), and had a 

combined score on the Irritability and Stereotypy subscales of the Aberrant Behavior Checklist-

Community (ABC-C) of 11 or greater and a Leiter-R Brief nonverbal IQ standard score of 40 or 

greater. Exclusion criteria included having a previously identified genetic disorder with a 

presentation similar to an autism spectrum disorder, medical or behavioral histories that would 

have made participation dangerous, histories of animal abuse or a phobia of horses, and having 

had more than two hours of equine-assisted activities and/or therapies within in the past 6 

months. 

There were 116 participants in this study (58 per subject group). Both types of 

interventions lasted a minimum of 45 minutes and consisted of 2-4 participants. Many visual 

aids, praise, and use of personal interests to engage a participant were used. A major difference 

between groups was that the barn activity/control group had no contact with a horse. They 

interacted with a life-size, stuffed horse while learning horsemanship skills. Many different 

assessments were used to determine pre/baseline and post functioning levels.  The data showed 

significant improvements in the treatment group compared to the control/‘barn activity’ group, 

specifically when looking at measures of irritability (P = 0.02), hyperactivity (P = 0.01), social 

cognition (P = 0.05), and social communication (P = 0.003).  These results were seen by week 
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five of the study. Significant improvements were also seen in the treatment group on measures of 

social cognition and social communication. Overall, the researchers believed that their results 

were consistent with literature. However, they noted that non-blinding of patients and caregivers 

could have led to bias and a possible placebo effect.  The researchers hope for better blinding 

methods in the future, but true double-blinding may be impossible in this type of study, due to 

the impossibility of creating a surrogate placebo treatment to replace a live horse.   Participants 

and caregivers may always be aware which group they are in.  The researchers also suggested 

needing some objective observational measures and looking in to the nonverbal communication 

aspect between horse and rider during future projects (Gabriels, 2015). 

 A major difference between the present study and that of Gabriels (2015), is that the latter 

was a randomized clinical trial conducted at a single facility, attended by participants solely for 

the purpose of the study, all of whom had an autism diagnosis. Participants were not receiving 

concurring therapeutic riding lessons at another location, regardless of whether they were riding 

or part of the barn activity group.  Exclusion criteria for participation in the Gabriels (2015) 

project included having had more than two hours of equine-assisted activities and therapies 

within in the past 6 months.  Thus, participants were not riding at any other farm and may not 

have ever ridden before the study.  The present study was conducted at the farms where 

participants were regularly riding – they did not have to stop riding before participant or move to 

a different farm.  Nevertheless, the timeline of data collection in Gabriels (2015) was similar to 

the present study and both studies included a pre and post assessment. The large pool of subjects 

and selection of autism patients is a significant advantage of the Gabriels (2015) study.  
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The conditions of the Gabriels (2015) study were heavily controlled and may not 

represent entirely what is encountered in the field.  In contrast, the patients in the present study 

varied greatly in demographics and case history, which hindered our ability to detect therapeutic 

effects.  In other words, the data presented in this thesis may be more representative of what 

patients, parent, and clinicians may encounter in equine assisted psychotherapy programs in the 

present study or more typical facilities (Möller, 2011). 

3.3.3.1.1. Randomized Double Blinded Control Studies (RDBC) 

Randomized double-blind, placebo-controlled (RDBC) studied are considered to be the 

“gold standard” for clinical trials (Misra, 2012). In these types of studies, some participants are 

given the treatment, while others are given a surrogate/control treatment (placebo) (Misra, 2012; 

Patsopoulos, 2011).  Interventions are randomly assigned and methodologies are designed to 

help control for most, if not all, biases (often with extension inclusion and exclusion criteria) 

(Patsopoulos, 2011).  Neither researchers nor participants know which intervention participants 

receive until the study is finished, thus researchers are “blind” to the treatment conditions (Misra, 

2012).  In contrast, Gabriels (2015) reported a single blinded where the researchers were blinded, 

but non-blinded caregiver reports were also used.  Parents and participants in that study could 

easily infer to which group they were assigned because “barn activity” participants did not 

interact with a real horse.     

A randomized double-blinded, placebo-controlled study design is considered to be 

advantageous because it can help demonstrate causality and draw inferences about potential 

effects on target populations (Misra, 2012).  However, these studies can be expensive and time 

consuming (Misra, 2012; Patsopoulos, 2011).  These studies have also been prone to non-

compliance, withdrawals after randomization, attrition/losses to follow-up, as well as ineligible 
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patients enrolled and misclassifications of outcomes (Misra, 2012).  Furthermore, their 

applicability to the “real world” may be questionable (Patsopoulos, 2011).   

Thus, although randomized control-group studies are considered the gold standard of 

evidence-based medicine, these studies may not always be fully generalizable (Möller, 2011; 

Patsopoulos, 2011). In other words, randomized double or single-blinded studies may have high 

internal validity, but limited external validity (Möller, 2011; Patsopoulos, 2011).  Participants are 

usually strictly selected or excluded based upon specific characteristics or qualifications.  This 

may not illustrate everyday clinical practice or the average participant (Möller, 2011; 

Patsopoulos, 2011).  More researchers have been advocating for a more “real world” approach in 

effectiveness studies (Möller, 2011), or at least for the consideration of nonrandomized 

approaches in systematic reviews (Paulus, 2014).   

In recent years, “effectiveness studies,” also called “real world studies” or “pragmatic 

trials,” have been gaining popularity and increasing in importance in the field of evidence-based 

medicine (Möller, 2011; Patsopoulos, 2011). “Pragmatic trials” can produce data that is more 

reflective of the “real world,” and thus more likely to be a representative sample of the study 

population and therefore more generalizable to that population (Kelley, 2003; Patsopoulos, 

2011).  Survey research, appropriately conducted, maybe in such studies (Kelley, 2003).  Policy 

makers are also keenly interested in pragmatic study designs because they can possibly help 

answer questions relevant to their area of interest, to help determine whether interventions are 

effective in routine practice in the “real world,” along with cost-effect analyses (Patsopoulos, 

2011).   
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 Effectiveness studies are designed to show the effectiveness of treatments under real-

world conditions with participant samples that are more representative of everyday clinical 

practices.  These studies can have a randomized-control approach, but a less demanding design is 

also allowed.  Blinding in these studies is not always necessary and participant selection is not as 

restrictive, allowing for factors such as comorbidity and co-medication (Möller, 2011; 

Patsopoulos, 2011).  Effectiveness studies are not immune to methodological problems (Möller, 

2011; Patsopoulos, 2011), such as those in the field of equine-assisted activities and therapies.  

This makes results challenging to interpret.  Including participants with additional confounding 

variables and parameters and a non-blinded design can induce different biases.  In addition, 

increases of a trial’s “within study” heterogeneity may not necessarily increase its external 

validity (Patsopoulos, 2011).  Thus, caution should always be applied when interpreting any trial 

results.  Studies can also be designed to have aspects that are pragmatic and other aspects that are 

explanatory, and some explanatory studies are needed to verify the pragmatic ones (Patsopoulos, 

2011).  Effectiveness/pragmatic studies may not be better than classical RDBC methodologies, 

but they can provide a complementary picture of reality (Möller, 2011; Patsopoulos, 2011).  

 It can be argued that the current methodology is representative of the “real world” and 

typical of the participants, farms, and practices in the field.  In contrast, highly controlled studies 

may eliminate some important variables.  As long their limitations are recognized, "real world" 

studies may play an important, if limited, role in advancing knowledge. 
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3.3.3.2. The Future of Equine-Assisted Therapy and Psychotherapy Research 

As previously mentioned, effectiveness studies are a necessary direction for current and 

future research in the field of equine-assisted activities and therapies and psychotherapies.  

Studies with less control and restrictions may allow for the inclusion of more participants and 

provide a more “real world” depiction into what these therapies can achieve.  

Clinical trials often involve a comparison of a novel treatment to an existing control arm, 

which is usually a placebo or a standard of care (Viele, 2014).  However, there is a growing 

interest for using an individual’s historical data as the control arm of a study, or single-arm 

studies (Hobbs, 2012; Philip, 2014; Viele, 2014).  Single-arm studies evaluate longitudinal 

outcomes in cohorts of subjects that receive a single intervention where there is no concurrent 

control group.  These studies can be observational or experimental.  Single-arm studies may 

report comparative statistics or qualitative analyses and can compare results with historical data 

or with existing databases. Quantitative synthesis of randomized and nonrandomized studies, and 

single-arm studies in particular, are uncommon in medical literature (Paulus, 2014).     

  Large amounts of clinical data are available prior to the start of the study.  Relevant 

historical data of an individual can provide the information for the control “arm” of a study.  

More resources can be applied towards the novel treatment, instead of developing a control 

treatment.  Estimates of control parameters can be determined from an individual’s history – and 

patients can serve as their own control (Viele, 2014).     

Single-arm studies lack a direct, concurrent comparison/control group.  Therefore, they 

are often deemed as non-informative in comparative effectiveness measures (Paulus, 2014).  

However, a single-arm study design can provide more accurate point estimates, increased power, 

and reduce Type I errors in clinical trials – if the historical information that is collected is 
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sufficiently similar to data obtained from the study (Viele, 2014).  This study design relies on 

before-after, implicit, or historical comparisons as the proxy for the ideal comparison group.  

These designs may also be able to provide information on causal treatment effects by 

extrapolating expected outcomes (Paulus, 2014).  Using this design may allow for statistical 

results to be obtained from studies that are smaller in participant numbers (Philip, 2014; Viele, 

2014).  An unequal randomization may be used to place proportionately more (or all) individuals 

in the experimental treatment arm.  It may make statistical (and financial) sense to capitalize on 

historical data whenever it is possible (Philip, 2014; Viele, 2014).  Proper balancing of risks and 

benefits regarding the borrowing of historical information can help develop methodologies that 

can streamline research in many different fields (Philip, 2014).  Single-arm approaches are most 

appropriate for experimental therapies, and where there is a well-defined historical control 

database available (Paulus, 2014; Philip, 2014).        

Single-arm studies are often used in systematic reviews of therapeutic interventions and 

can provide valuable evidence, particularly in emerging treatments, such as equine-assisted 

activities and therapies where certain control groups may be inaccessible or where measuring 

individual change is more desirable.  Systematic reviewers considering a single-arm approach to 

their research are encouraged to seek the help of epidemiologists and statisticians to assure that 

assumptions are made accurately (Paulus, 2014).   

Once necessary tools and outreach are in place, continuing to build a soundly developed 

registry of participants that can be constantly updated would be a valuable tool for future, 

longitudinal analyses in the field (Gliklich & Dreyer, 2014; Paulus, 2014; Philip, 2014).  

Different states have developed their own autism registries.  In 2007, the Kennedy Krieger 

Institute launched the first national autism registry (Autism Speaks, 2018b).  It was designed to 
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drive autism research forward (Autism Speaks, 2018b), as large samples are required to uncover 

epidemiologic trends (Daniels, 2012).  Parents of children with an autism spectrum disorder 

engage online and provide genealogical, environmental, and treatment data, which enables 

researchers to explore hypotheses from a pool of data (Autism Speaks, 2018b).  Many studies are 

often not completed because researchers cannot find enough qualified participants in a timely 

manner.  The ongoing development of registries will help facilitate the process of research 

recruitment (Autism Speaks, 2018b).  Research has been conducted to verify parent-reports of 

professional autism spectrum disorder diagnoses to autism-related databases.  Results of these 

studies have suggested that information collected from parents participating in online autism 

registries is valid and researchers can confidently use this data in their studies (Daniels, 2012).    

Continuous updates and ongoing participation are needed in registries (Philip, 2014) and may 

prove difficult to achieve, but may be especially suited to the study of equine-assisted activities 

and therapies.  Web-based planning and analysis is a possibility for the future where participants 

could reach out to the researchers.  As registries grow, they may be continuously refined (Philip, 

2014).  This could be in the future for equine-assisted activities and therapies–if researchers and 

farms collaborate effectively.  Detecting large changes in individuals over time may demonstrate 

the effectiveness of this approach.      

The current study employed a single-arm design where there was no control group.  

Participants served as their own control with their initial/historical data used as the tool for 

comparisons.  More participants will be needed to determine effectiveness in equine-assisted 

activities and therapies.  More individuals can be placed in the treatment/experimental arm of the 

study (Philip, 2014; Viele, 2014).  This can help address the issues of sample sizes as well as  
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some control issues, where participants are serving as their own controls.  Using historical 

references for controls and using participants as their own controls, while also using less 

exclusion criteria will allow for a better reflection of the real world.   

3.3.4.  Future Studies and Conclusions 

 Overall, these data did not show major statistically significant benefits of equine 

activities. Nevertheless, this study has provided a possible framework for analysis of more cases 

on additional farms and states through which statistical significance and power might be 

achieved on parameters of clinical importance.  

 From a more subjective approach, based on participant interviews, and after watching 

riders participate in equine activities, it is apparent that the lessons are being enjoyed and have a 

positive impact.  Although it was not a primary objective of this study, there may be merit in 

trying to capture narrative responses in a more systematic way. Families continue to seek for 

various forms of therapy, are drawn to equine therapies, speak highly of their benefits, and pay 

large sums of money even when they are not covered by insurance.  Although the present study 

detected, at best, a very modest therapeutic benefit, the subjective positive impact of equine 

activities appears high on patients and their families, and merits further study.  

In addition, the way to approach research in the field of equine-assisted activities and 

psychotherapy may not be through a randomized, double-blinded, heavily controlled approach.  

Instead, studies based on information accumulated in large patient registries and databases may 

provide new insight, since it is in the variable and sometimes unpredictable environment of a 

stable where these experiential therapies occur and show their effectiveness.        

 

 



150 
 

REFERENCES 
 
Aetna, Inc. (2009). Clinical Policy Bulletin 0151: Hippotherapy, Aetna Inc. Health Insurance. 
 
Aetna, Inc. (2016).  “Hippotherapy.”  Retrieved June 1, 2016 from the Aetna website:  

http://www.aetna.com/cpb/medical/data/100_199/0151.html  
 
All, A. C., Loving, G. L. & Crane, L. L. (1999). Animals, horseback riding, and implications for  

rehabilitation therapy. Journal of Rehabilitation, 65, 49-57. 
 
American Hippotherapy Association.  (2011). “Hippotherapy Standards.”  Retrieved May 29,  

2016 from the American Hippotherapy Association website: 
http://www.americanhippotherapyassociation.org/hippotherapy/hippotherapy-standards/ 

 
American Psychiatric Association (2000). Diagnostic and Statistical Manual of Mental  

Disorders: DSM-IV-TR.  Washington, D.C.: American Psychiatric Association. 
 
American Psychiatric Association (2013a). Diagnostic and Statistical Manual of Mental  

Disorders: DSM-V. Washington, D.C.: American Psychiatric Association. 
 
American Psychiatric Association (2013b). Highlights of Changes from DSM-IV-TR to DSM-5.   

American Psychiatric Association. 
 
American Psychological Association (2002). Ethical Principles of Psychologists and Code of  

Conduct.  American Psychologist, 57(2), 1060-1073. 
 
Anckarsater, H. (2006). Central nervous changes in social dysfunction: Autism, aggression, and  

psychopathy. Brain Research Bulletin, 69(3), 259-265. 
 
Anthem, Inc. (2009). Medical Policy REHAB.00003: Hippotherapy, Anthem Blue Cross  

Medical Insurance. 
 
Asahina, M., Vichayanrat, E., et al. (2013).  Autonomic dysfunction in parkinsonian disorders:  

Assessment and pathophysiology.  Journal of Neurology, Neurosurgery & Psychiatry, 
84, 674-680. 

 
Atwoli, L., D.J. Stein, et al. (2015). Epidemiology of posttraumatic stress disorder: Prevalence,  

correlates, and consequences. Current Opinion in Psychiatry, 28(4), 307-311. 
 
Autism Research Institute (2012).  DSM-V: What changes may mean – Updates to the APA in  

DSM-V – What do the changes mean to families living with autism?  Retrieved May 30, 
2016 from the Autism Research Institute website: http://www.autism.com/news_dsmV  

 
 
 
 



151 
 

Autism Speaks (2018a). CDC increased estimate of autism’s prevalence by 15 percent, to 1 in 59  
children.  Retrieved June 1, 2018 from Autism Speaks website: 
https://www.autismspeaks.org/science/science-news/cdc-increases-estimate-
autism%E2%80%99s-prevalence-15-percent-1-59-children  

 
Autism Speaks (2018b).  Kennedy Krieger Institute launches first national online autism registry.   

Retrieved April 1, 2018 from the Autism Speaks website: 
https://www.autismspeaks.org/about-us/press-releases/kennedy-krieger-institute-
launches-first-national-online-autism-registry.  

 
Auyeung, B. & Baron-Cohen, S. (2008).  The autism spectrum quotient: Children’s version (AQ- 

Child).  Journal of Autism and Developmental Disorders, 38(7), 1230-1240.  
 
Axelrod, F. B., Chelimsky, G. G., & Weese-Mayer, D. E. (2006). Pediatric Autonomic  

Disorders. Pediatrics, 118(1), 309-321. 
 
Bachi, K. (2012).  Equine-facilitated psychotherapy: The gap between practice and knowledge.   

Society & Animals, 20(4), 364-380. 
 
Baguley, I. J. (2012). Dysautonomia after pediatric brain injury.  Developmental Medicine &  

Child Neurology, 54(8), 683. 
 
Baron-Cohen, S., Hoekstra, R.A., Knickermeyer, R., Wheelwright, S. (2006). The Autism- 

Spectrum Quotient (AQ) – adolescent version. Journal of Autism and Developmental 
Disorders, 36(3), 343-350. 

 
Bass, M.M., Duchowny, C.A., Llabre, M.M. (2009). The effect of therapeutic horseback riding  

on social functioning in children with Autism.  Journal of Developmental Disorders, 39, 
1261-1267. 

 
Benarroch, E. (2007).  Autonomic Disorders.  In. F. E. Bloom, M. F. Beal, & D. J. Kupfer (Eds.),  

The Dana Gude to Brain Health: A practical family reference from medical 
experts.Washington, D.C.: Dana Press. 

 
Benda, W., Fredrickson, M., Flanagan, S., et al. (2000). Animal-assisted therapy: A highly  

versatile modality. Complementary Medicine for the Physician, 5(6), 41-48. 
 
Benda, W. (2014).  My kingdom for a horse. The Journal of Alternative and Complementary  

Medicine, 20(1), 1-2. 
 
Berget, B., I. Skarsaune, et al. (2007). Humans with Mental Disorders Working with Farm  

Animals: A Behavioral Study.  Occupational Therapy in Mental Health, 23(2), 101-117. 
 
 
 
 



152 
 

Berget, B., O. Ekeberg, et al. (2008). Animal-Assisted Therapy with Farm Animals for Persons  
with Psychiatric Disorders: Effects on Self Efficacy, Coping Ability, and Quality of Life, 
a Randomized Controlled Trial. Clinical Practice and Epidemiology in Mental Health, 
4(9). 

 
Bernat, J. A., Ronfeldt, H. M., et al. (1998). Prevalence of Traumatic Events and Peritraumatic  

Predictors of Posttraumatic Stress Symptoms in a Nonclinical Sample of College 
Students. Journal of Traumatic Stress, 11(4), 645-664. 

 
Bizub, A. L., A. Joy, et al. (2003). “It's Like Being in Another World”: Demonstrating the  

Benefits of Therapeutic Horseback Riding for Individuals with Psychiatric Disability. 
Psychiatric and Rehabilitation Journal, 26(4), 377-384 

 
Blake, D. D., F. W. Weathers, et al. (1995). The development of a Clinician-Administered PTSD  

Scale. Journal of Traumatic Stress, 8(1), 75-90. 
 
Bliss, B. (1997). Complementary therapies – Therapeutic horseback riding? RN, 60(10), 69-70. 
 
Bolton, P.E., Golding, J., Emond, A., & Steer, C.D. (2012).  Autism spectrum disorder and  

autistic traits in the Avon Longitudinal Study of parents and children: Precursors and 
early signs. Journal of the American Academy of Child and Adolescent Psychiatry, 51(3), 
249-260. 

 
Borzo, G. (2002). Horsepower. American Medical News, 45(23), 24-26. 
 
Bradley, R., J. Greene, et al. (2005). A Multidimensional Meta-Analysis of Psychotherapy for  

PTSD. American Journal of Psychiatry, 162, 214-227. 
 
Brandt, K. (2004).  A language of their own: An interactionist approach to human-horse  

communication.  Society & Animals, 12(4), 299-316. 
 
Brandt, C., (2013). Equine-facilitated psychotherapy as a complementary treatment intervention.   

The Practitioner Scholar: Journal of Counseling and Professional Psychology, 2, 23-42. 
 
Bremner, J. D., M. Davis, et al. (1993). Neurobiology of Posttraumatic Stress Disorder. In J. M.  

Oldham, M. B. RIBA and A. Tasman (Eds.), American Psychiatric Press Review of 
Psychiatry (Volume12) (183-204).  Washington, D.C., American Psychiatric Press.  

 
Bremner, J. D., Vermetten, E. (2004). Neuroanatomical changes associated with  

pharmacotherapy in posttraumatic stress disorder.  Biobehavioral Stress Response: 
Protective and Damaging Effects, 1032, 154-157. 

 
Brickel, C.M. (1981). A review of the roles of pet animals in psychotherapy and with the elderly.  

The International Journal of Aging and Human Development, 12(2), 119-128. 
 
 



153 
 

Brodal, P. (2004).  The Central Nervous System: Structure and Function (3rdEdition).  New  
York, NY: Oxford University Press.  

 
Brodie, S. J. & Biley, F. C. (1999). An exploration of the potential benefits of pet-facilitated  

therapy. Journal of Clinical Nursing, 8, 329-337.  
 
Buescher, A.V., Ciday, Z., Knapp, M., Mandell, D.S. (2014).  Costs of autism spectrum  

disorders in the United Kingdom and the United States. JAMA Pediatrics, 168(8), 721-
728.  

 
Burgess, K. B., Wojslawowicz, J. C., Rubin, K. H., Rose-Krasnor, L., & Booth-LaForce, C.   

(2006).  Social information processing and coping strategies of shy/withdrawn and 
aggressive children:  Does friendship matter?  Child Development, 77, 371-383. 

 
Burgon, H. (2003). Case studies of adults receiving horse-riding therapy. Anthrozoos, 16(3), 263- 

267. 
 
Butter, E.M., Wynn, J., Mulick, J.A. (2003). Early intervention critical to autism treatment.   

Pediatric Annals, 32(10), 677-684. 
 
Cacioppo, J. T. & Patrick, W. (2008).  Loneliness: Human Nature and the Need for Social  

Connection.  New York, New York: W.W. Norton & Company, Ltd., Castle House.   
 
Calhoun, P., J.S. Hertzberg, et al. (2012).  The effect of draft DSM-V criteria on posttraumatic  

stress disorder prevalence.  Depression and Anxiety, 29(12). 

 
Cantin, A., Marshall-Lucette, S. (2011).  Examining the literature on the efficacy of equine  

assisted therapy for people with mental health and behavioral disorders.  Mental Health 
and Learning Disabilities Research and Practice, 8(1), 51-61. 

 
Carmassi, C., H.S. Akiskal, et al. (2014). Gender differences in DSM-5 versus DSM-IV-TR  

PTSD prevalence and criteria comparison among 512 survivors to the L’Aquila 
earthquake.  Journal of Affective Disorders, 160, 55-61. 

 
Casas, J. F., Weigel, S. M., Crick, N. R., Ostrov, J. M., Woods, K. E., Jansen Yeh, E. A., &  

Huddleston-Casas, D. A.  (2006).  Early parenting and children’s relational and physical 
aggression in the preschool and home contexts.  Journal of Applied Developmental 
Psychology, 27, 209-227. 

 
Centers for Disease Control and Prevention (CDC). (2016a). Autism spectrum disorder (ASD):  

Data & Statistics.  Retrieved May 31, 2016 from the CDC website: 
http://www.cdc.gov/ncbddd/autism/data.html  

 
Centers for Disease Control and Prevention (CDC). (2016b). Autism spectrum disorder (ASD):  

Research.  Retrieved May 31, 2016 from the CDC website: 
http://www.cdc.gov/ncbddd/autism/research.html   



154 
 

Centers for Disease Control and Prevention (CDC). (2017). Autism spectrum disorder (ASD):  
Diagnostic Criteria.  Retrieved February 1, 2018 from the CDC website: 
https://www.cdc.gov/ncbddd/autism/hcp-dsm.html  

 
Cheshire, W. P. (2012). Highlights in clinical autonomic neuroscience: New insights into  

autonomic dysfunction in autism. Autonomic Neuroscience: Basic and Clinical, 171(1-2), 
4-7. 

 
Christian, J. E. (2005). All Creatures Great and Small: Utilizing Equine-Assisted Therapy to  

Treat Eating Disorders. Journal of Psychology and Christianity, 24(1), 65-67. 
 
Christensen, D., J. Baio, et al. (2016).  Prevalence and characteristics of autism spectrum  

disorder among children aged 8 years – Autism and developmental disabilities 
monitoring network, 11 sites, United States, 2012.  MMWR: Morbidity and Mortality 
Weekly Reports: Surveillance Summaries, 65(No. SS-3)(No.SS-3), 1-23.  Retrieved June 
1, 2016 from the Centers for Disease Control and Prevention website: 
http://dx.doi.org/10.15585/mmwr.ss6503a1     

 
Chrousos, G. P. & Gold, P. W. (1992).  The concepts of stress and stress system disorders:  

Overview of physical and behavioral homeostasis.  Stress and Stress Disorders, 267(9), 
1244-1252. 

 
Chrousos, G. P. & Gold, P. W. (1998).  A healthy body in a healthy mind – and vice versa – The  

damaging power of “uncontrollable” stress.  The Journal of Clinical Endocrinology and 
Metabolism, 83(6), 1842-1845. 

 
Creamer, M., P. Morris, et al. (1999). Treatment Outcome in Australian Veterans with Combat- 

Related Posttraumatic Stress Disorder: A Cause for Cautious Optimism. Journal of 
Traumatic Stress, 12(4), 545-558. 

 
Crick, N. R., & Dodge, K. A.  (1994). A review and reformulation of social information- 

processing mechanisms in children’s social adjustment.  Psychological Bulletin, 115, 74-
101. 

Cohen, D., Pichard, N., et al. (2005). Specific genetic disorders and autism: Clinical contribution  
towards their identification. Journal of Autism and Developmental Disorders, 35(1), 103-
116. 

 
Connor, K. & Miller, J. (2000). Animal-Assisted Therapy: An In-Depth Look. Dimensions of  

Critical Care Nursing, 19(3), 20-26. 
 
Dalenberg, C. J. (2000). Countertransference and the Treatment of Trauma. Washington, D.C.,  

American Psychological Association. 
 
Daniels, A.M., et al. (2012).  Verification of parent-report of child autism spectrum disorder  

diagnosis to web-based autism registry.  Journal of Autism and Developmental 
Disorders, 42(2), 257-265.  



155 
 

Dave, D.M. & Fernandez, J.M. (2015). Rising autism prevalence: Real or displacing other  
mental disorders? Evidence from demand for auxiliary healthcare workers in California.  
Economic Inquiry, 53(1), 448-468.  

 
Dickerson, S. S. & Kemeny, M. E. (2004).  Acute stressors and cortisol responses: A theoretical  

integration and synthesis of laboratory research.  Psychological Bulletin, 130(3), 355-
391. 

 
Drew, R. C. & Sinoway, L. I. (2012).  Autonomic Control of the Heart.  In D. Robertson, I.  

Biaggioni, G. Burnstock, P. A. Low, & J. F. R. Paton (Eds.), Primer on the Autonomic 
Nervous System (3rd. Edition ) (177-180).  London, U.K.: Academic Press. 

 
Durkin, M.S., M.J. Maenner, et al. (2008).  Advanced parental age and the risk of autism  

spectrum disorder.  American Journal of Epidemiology, 168(11), 1268-1276. 
Eisenberger, N. I., Lieberman, M. D., & Williams, K.D. (2003).  Does rejection hurt?  An fMRI  

study of social exclusion.  Science, 302, 290-292. 
 
Ewing, C. A., P. M. MacDonald, et al. (2007). Equine-Facilitated Learning for Youths with  

Severe Emotional Disorders: A Quantitative and Qualitative Study. Child Youth Care 
Forum, 36, 59-72. 

 
Fang, J. Y. & Davis, T. L. (2012).  Parkinson’s Disease.  In D. Robertson, I. Biaggioni, G.  

Burnstock, P. A. Low, & J. F. R. Paton (Eds.), Primer on the Autonomic Nervous System 
(3rd. Edition ) (459-461).  London, U.K.: Academic Press. 

 
Farias-Tomaszewski, S., S. R. Jenkins, et al. (2001). An Evaluation of Therapeutic Horseback  

Riding Programs for Adults with Physical Impairments. Therapeutic Recreation Journal, 
35(3), 250-257. 

 
Freeman, R. & Miyawaki, E. (1993).  The treatment of autonomic dysfunction. Journal of  

Clinical Neurophysiology, 10(1), 61-82. 
 
Freeman, J. V., F.E. Dewey, et al. (2006).  Autonomic nervous system interaction with the  

cardiovascular system during exercise.  Progress in Cardiovascular Disease, 48(5), 342-
362. 

Friedman, M.J., P. A. Resick, et al. (2011).  Considering PTSD for DSM-5. Depression and  
Anxiety, 28(9), 750-769. 

 
Foa, E. B., R. Zinbarg, et al. (1992). Uncontrollability and unpredictability in Post-Traumatic  

Stress Disorder: An animal model. Psychological Bulletin, 112(2), 218-238. 
 
Forman, S. I. and S. Havas (1990). Massachusetts' Post-Traumatic Stress Disorder Program: A  

Public Health Treatment Model for Vietnam Veterans. Association of Schools of Public 
Health, 105(2): 172-179. 

 
 



156 
 

Gabriels, R. L., Agnew, J. A., & Holt, K. D. (2012).  Pilot study measuring the effects of  
therapeutic horseback riding on school-age children and adolescents with Autism  
spectrum disorders. Research in Autism Spectrum Disorders, 6, 578-588. 

 
Gabriels, R.L., Pan, Z., et al. (2015).  Randomized controlled trial of therapeutic horseback  

riding in children and adolescents with autism spectrum disorder.  Journal of the 
American Academy of Child and Adolescent Psychiatry, 54(7), 541-549. 

 
Gardener, H., Spiegelman, D., & Buka, S. L. (2009). Prenatal risk factors for autism:  

Comprehensive meta-analysis. The British Journal of Psychiatry, 195(1), 7-14. 
 
Ghorban, H., Sedigheh, R.D., et al. (2013).  Effectiveness of therapeutic horseback riding on  

social skills of children with autism spectrum disorder in Shiraz, Iran.  Journal of 
Education and Learning, 2(3), 79-84. 

 
Giorgini, V., J.T. Mecca, et al. (2015). Researcher perceptions of ethical guidelines and codes of  

conduct. Accountability in Research, 22(3), 123-138.  
 
Gliklich, R.E. & Dreyer, N.A. (Eds.). (2014). Registries for evaluating patient outcomes: A  

user’s guide third edition, Volume 1. Rockville, MD: Agency for Healthcare Research 
and Quality, U.S. Department of Health and Human Services. 

 
Goldstein, D. (2013).  Differential responses of components of the autonomic nervous system. In  

R. M. Buijs, D. F. Swaab (Eds.), Autonomic Nervous System E-Book: Handbook of 
Clinical Neurology Series (Editors M. J. Aminoff, F. Boller, & D. F. Swaab) (Vol. 117) 
(13-22).  

 
Gould, M., N. Greenberg, et al. (2007). Stigma and the Military: Evaluation of a PTSD  

Psychoeducational Program. Journal of Traumatic Stress, 20(4), 505-515. 
 
Gradus, J.L. (2017).  Epidemiology of PTSD.  Retrieved February 15, 2018 from the U.S.  

Department of Veterans Affairs website: https://www.ptsd.va.gov/professional/PTSD-
overview/epidemiological-facts-ptsd.asp  

 
Groh, A.M., R. Pasco Fearon, et al. (2014).  The significance of attachment security for  

children’s social competence with peers: A meta-analytic study. Attachment and Human 
Development, 16(2), 103-136.   

 
Gruenewald, T. L., M. E. Kemeny, et al. (2004). Acute Threat to the Social Self: Shame, Social  

Self-esteem, and Cortisol Activity. Psychosomatic Medicine, 66, 915-924. 
 
Hafstad, G.S., G. Dyb, et al. (2014).  PTSD prevalence and symptom structure of DSM-5 criteria  

in adolescents and young adults surviving the 2011 shooting in Norway. Journal of 
Affective Disorders, 169(2014), 40-46. 

 
 



157 
 

Hall, A. & Patel, A. D. (2012). Therapeutic exercise. In J. Wyss & A. Patel (Eds.),  
Therapeutic Programs for Musculoskeletal Disorders (23-28). New York, NY: Demos 
Medical Publishing. 

 
Hallmayer, J., S. Cleveland, et al. (2011). Genetic heritability and shared environmental risk  

factors among twin pairs with autism.  Archives of General Psychiatry, 68(11), 1095-
1102. 

Hariri, A. R., Mattay, V. S., Tessitore, A., et al. (2002).  Serotonin transporter genetic variation  
and the response of the human amygdala.  Science, 297, 400-403. 

 
Hembree, E. A., E. B. Foa, et al. (2003). Do Patients Drop Out Prematurely From Exposure  

Therapy for PTSD? Journal of Traumatic Stress, 16(6), 555-562 
 
Hess, K.L., Morrier, M.J., Heflin, L.J, Ivey, M.L. (2008). Autism treatment survey: Services  

received by children with Autism spectrum disorders in public schools. Journal of 
Developmental Disorders, 38, 961-971. 

 
Hirstein, W., Iverson, P., & Ramachandran, V .S. (2001). Autonomic responses of autistic  

children to people and objects.  Proceedings of the Royal Society of London, Series B, 
268, 1883-1888. 

 
Hobbs, B.P., Carlin, B.P., Sargent, D.J. (2012). Commensurate priors for incorporating historical  

information in clinical trials using general and generalized linear models. Bayesian 
Analysis, 7(2), 1-36. 

 
Hoffman, M. D., Sheldahl, L. M., Kraemer, W. J. (2005). Therapeutic exercise.  In J. Delisa  

(Ed.). Physical Medicine and Rehabilitation: Principles and Practice (4th Edition) (389-
433). Philadelphia, PA: Lippincott Willaims and Wilkins. 

 
Hofmann, A.E. (2010). An experimental design for insurance approved equine-assisted therapies  

for veterans with post-traumatic stress disorder. (Master’s thesis).  Retrieved from the 
University of Maine’s Fogler Library Electronic Thesis and Dissertations database (Paper 
713). 

 
Hoge, C.W., L.A. Riviere. (2014). The prevalence of post-traumatic stress disorder (PTSD) in  

US combat soldiers: A head-to-head comparison of DSM-5 versus DSM-IV-TR symptom 
criteria with the PTSD checklist. The Lancet Psychiatry, 1(4), 269-277. 

 
Hsu, C-Y., Hsieh, P-L., Hsiao, S-F., et al. (2015).  Effects of exercise training on autonomic  

function in chronic heart failure: Systematic review.  BioMed Research International, 
2015, 591708. 

 
Ito, N., Ito, T., et al. (2005). Human hair follicles display a functional equivalent of the  

hypothalamic-pituitary-adrenal (HPA) axis and synthesize cortisol.  The Federation of 
American Societies for Experimental Biology Journal, 19, 1332-1334. 

 



158 
 

Jänig, W.  (2006). The Integrative Action of the Autonomic Nervous System: Neurobiology of  
Homeostasis.    New York, NY: Cambridge University Press.  

 
Jansen, L. M. C., Gispen-de Wied, C. C., et al. (2006).  Autonomic and neuroendocrine  

responses to a psychological stressor in adults with autism spectrum disorder. Journal of 
Autism and Developmental Disorders. 

 
Jansen, M. J., Viechtbauer, W., et al. (2011). Strength training alone, exercise therapy alone, and  

exercise therapy with passive manual mobilization each reduce pain and disability in 
people with knee osteoarthritis: A systematic review.  Journal of Physiotherapy, 57(1), 
11-20. 

Jaycox, L. H., E. B. Foa, et al. (1998). Influence of emotional engagement and habituation on  
exposure therapy for PTSD. Journal of Consulting and Clinical Psychology, 66(1), 185-
192. 

 
Jensen, G. M., Gwyer, J., et al. (2000). Expert practice in physical therapy. Physical Therapy,  

80(1), 28-43. 
 
Kaiser, L., L. J. Spence, et al. (2004). Can a week of therapeutic riding make a difference? - A  

pilot study. Anthrozoos, 17(1,: 63-72. 
 
Kalat, J. W. (2007). Biological Psychology (Ninth Edition). Belmont, C.A., U.S.: Thompson  

Learning, Inc. 
 
Kaushik, A. P., McMurtry, J., Smith, J. T., et al. (2012). Other elbow disorders. In J. Wyss & A.  

Patel (Eds.), Therapeutic Programs for Musculoskeletal Disorders (99-107). New York, 
NY: Demos Medical Publishing. 

 
Kelley, K., Clark, B., et al. (2003). Good practice in the conduct and reporting of survey  

research.  International Journal for Quality Health Care, 15(3), 261-266. 
 
Kessler, R. C., Sonnega, A., Bromet, E., et al. (1995).  Posttraumatic stress disorder in the  

national comorbidity survey.  Archives of General Psychiatry, 52(12), 1048-1060. 
 
Kilpatrick, D. G., K. J. Ruggiero, et al. (2003). Violence and risk of PTSD, major depression,  

substance abuse/dependence, and comorbidity: Results from the National Survey of 
Adolescents. Journal of Consulting and Clinical Psychology, 71(4), 692-700. 

 
Kim, Y.S., Leventhal, B.L., Koh, Y.J. (2011). Prevalence of autism spectrum disorders in a total  

population sample.  American Journal of Psychiatry, 168(9), 904-912. 
 
Kim, C. H. & Kim, K. S. (2012). Development and Differentiation of Autonomic Neurons.  In D.  

Robertson, I. Biaggioni, G. Burnstock, P. A. Low & J. F. R. Paton (Eds.), Primer on the 
Autonomic Nervous System (3rd. Edition) (3-8).  London, U.K.: Academic Press.  

 
 



159 
 

Kleinman, J.M., P.E. Ventola, et al. (2008).  Diagnostic stability in very young children with  
autism spectrum disorders.  Journal of Autism and Developmental Disorders, 38(4), 606-
615. 

 
Klontz, B. T., A. Bivens, et al. (2007). The Effectiveness of Equine-Assisted Experiential  

Therapy: Results of an Open Clinical Trial. Society & Animals, 15(3), 257-267. 
 
Kreibig, S. D. (2010).  Autonomic nervous system activity in emotion: A review.  Biological  

Psychology, 84, 394-421. 
 
Kudielka, B. M. & C. Kirschbaum. (2005). Sex differences in HPA axis response to stress: A  

review. Biological Psychology, 69, 113-132. 
 
Kudielka, B. M. & C. Kirschbaum. (2007). Biological bases of the stress response.  In A.  

Mustafa (Ed.), Stress and Addiction: Biological and Psychological Mechanisms, (3-19).  
San Diego, CA, U.S.: Elsevier Academic Press. 

 
Lanius, R., B. Brand, et al. (2012). The dissociative subtype of posttraumatic stress disorder:  

Rationale, clinical and neurobiological evidence, and implications.  Despression and 
Anxiety, 29, 701-708. 

 
Lanning, B.A., M.E. Matyastik-Baier, et al. (2014).  Effects of equine assisted activities on  

autism spectrum disorder.  Journal of Autism and Developmental Disorders, 44, 1897-
1907. 

 
Lefkowitz, C., I. Paharia, et al. (2005). Animal-Assisted Prolonged Exposure: A Treatment for  

Survivors of Sexual Assault Suffering Posttraumatic Stress Disorder. Society & Animals, 
13(4), 275-295. 

 
Lemke, D., Rothwell, E., et al. (2014).  Perceptions of equine assisted activities and therapies by  

parents and children with spinal muscular atrophy.  Pediatric Physical Therapy, 26(2),  
237-244.  

 
Lentini, J.A. & M.S. Knox. (2015).  Equine-facilitated psychotherapy with children and  

adolescents: An update and literature review. Journal of Creativity in Mental Health, 
10(3), 278-305. 

Levinson, B.M. (1962). The dog as ‘co-therapist.’ Mental Hygiene, 46, 59-65. 
 
Levinson, B.M. (1964). Pets: A special technique in child psychotherapy.  Mental Hygiene, 48,  

243-248. 
 
Levinson, B.M. (1969). Pet-Oriented Child Psychotherapy.  Springfield, Illinois: Charles C.  

Thomas, Publisher. 
 
Levinson, B.M. (1972). Pets and the Human Development. Springfield, Illinois: Charles C.  

Thomas, Publisher. 



160 
 

Levy, S.E., E. Giarelli, et al. (2010).  Autism spectrum disorder and co-occuring developmental,  
psychiatric, and medical conditions among children in multiple populations of the United 
States. Journal of Developmental and Behavioral Pediatrics, 31(4), 267-275. 

 
Lincoln, J. (2010).  Excercies for Therapeutic Riding. Durango, CO: Ralston Store Publishing. 
 
Lonsdale, D., Shamberger, R. J. & Obrenovich, M. E. (2011). Dysautonomia in autism spectrum  

disorder: Case reports of a family with review of the literature.  Autism Research and 
Treatment, (2011), 1-7. 

Lutwack-Bloom, P., R. Wijewickrama, et al. (2005). Effects of Pets versus People Visits with  
Nursing Home Residents.  Journal of Gerontological Social Work, 44(3/4), 137-159. 

 
Macauley, B. and K. M. Gutierrez (2004). The Effectiveness of Hippotherapy for Children with  

Language-Learning Disabilities. Communication Disorders Quarterly, 25(4), 205-217. 
 
Macauley, B. L. (2006). Animal-assisted therapy for persons with aphasia: A pilot study. Journal  

of Rehabilitation Research & Development, 43(3), 357-366. 
 
Mahan, A.L. & Ressler, K.J. (2012).  Fear conditioning, synaptic plasticity and the amygdala:  

Implications for posttraumatic stress disorder. Trends in Neuroscience, 35(1), 24-35. 
 
Majewska, M. D. (2002). HPA axis and stimulant dependence: An enigmatic relationship.  

Psychoneuroendocrinology, 27(1-2), 5-12. 
 
McConnell, E. A. (2002). Myths and Facts About Animal-Assisted Therapy. Nursing, 32(3). 
 
McDowell, D. J., & Parke, R. D. (2009).  Parental correlates of children’s peer relations: An  

empirical test of a tripartite model.  Developmental Psychology, 45, 224-235. 
 
Meiselman, K. (1995). Treating survivors of child sexual abuse: A strategy for reintegration. In  

J. Briere (Ed.), Assessing and treating victims of violence. San Francisco, Joey-Bass 
Publishers: 91-100. 

 
Miller, M. W., E. J. Wolf, et al. (2012).  The prevalence and latent structure of proposed DSM-5  

posttraumatic stress disorder symptoms in U.S. national and veterna samples. 
Psychological Trauma: Theory, Research, Practice, and Policy, 10, 1-12. 

 
Millhouse-Flourie, T. J. (2004). Physical, occupational, respiratory, speech, equine, and pet  

therapies for mitochondrial disease.  Mitochondrion, 4(5-6), 549-558. 
 
Misra, S. (2012). Randomized double blind placebo control studies, the “Gold Standard” in  

intervention based studies. Indian Journal of Sexually Transmitted Diseases, 33(2), 131-
134. 

 
 
 



161 
 

Missel, M. R. J. (2001). The Use of Choice Theory in Animal Assisted Therapy for Children and  
Young Adults. International Journal of Reality Therapy, 20(2), 40-41. 

 
Mize, J., & Pettit, G. S.  (1997).  Mothers’ social coaching, mother-child relationship style, and  

children’s peer competence:  Is the medium the message?  Child Development, 68, 312-
332. 

 
Möller, H.J. (2011). Effectiveness studies: Advantages and disadvantages.  Dialogues in Clinical  

Neuroscience, 13(2), 199-207. 
   
Monson, C. M., P. P. Schnurr, et al. (2006). Cognitive Processing Therapy for Veterans with  

Military-Related Posttraumatic Stress Disorder. Journal of Consulting and Clinical 
Psychology, 74(5), 898-907. 

 
Mustafa, H. I., Fessel, J. P., & Robertson, D. (2012). Dysautonomia: Perioperative Implications.   

Anesthesiology, 116(1), 205-215. 
 
Newschaffer, C.J. (2005). National Autism Prevalence Trends from United States Special  

Ecuation Data. Pediactrics, 115(3), 277-282.  
 
Nilson, R. (2004). Equine-facilitated psychotherapy. Perspectives in Psychiatric Care, 40(2): 42  
 
Nimer, J. and B. Lundahl (2007). Animal-Assisted Therapy: A Meta-Analysis. Anthrozoos,  

27(3), 225-238. 
 
Norcliffe-Kaufmann, L. and H. Kaufmann (2010).  Autonomic Dysfunction. Encyclopedia of  

Movement Disorders, 103-112. 
 
Norris, F.H. & Slone, L.B. (2013). Understanding research on the epidemiology of trauma and  

PTSD. PTSD Research Quarterly, 24(2-3): 1050-1835.  
 
Ohayon, M. M. and C. M. Shapiro (2000). Sleep disturbances and psychiatric disorders  

associated with posttraumatic stress disorder in the general population. Comprehensive 
Psychiatry, 41(6), 469-478. 

 
Ouimette, P. C., P. J. Brown, et al. (1998). Course and treatment of patients with both substance  

use and Posttraumatic Stress Disorders. Addictive Behaviors, 23(6), 785-795. 
 

Ozonoff, S., G.S. Young, et al. (2011). Recurrence risk for autism spectrum disorders: A baby  
siblings research study. Pediatrics, 128, 488-495. 

 
Parshall, D. P. (2003). Research and Reflection: Animal-Assisted Therapy in Mental Health  

Settings. Counseling and Values, 48, 47-56. 
 
 
 



162 
 

PATH International. (2011). “Code of Ethics: PATH Intl. Code of Ethics.” Retrieved May 20,  
2016 from the PATH International website: http://www.pathintl.org/resources-
education/certifications/code-of-ethics  

 
PATH International. (2018).  “PATH International.” Retrieved February 14, 2018 from the Path  

International website: https://www.pathintl.org/ 
 
Patsopoulos, N. (2011). A pragmatic view on pragmatic trials.  Dialogues in Clinical  

Neuroscience, 13(2), 217-224. 
 
Paulus, J.K., Dahabreh, I.J., Balk, E.M., et al. (2014). Opportunities and challenges in using  

studies without a control group in comparative effectiveness reviews. Research Synthesis 
Methods, 5, 152-161.  

 
Pauw, J. (2000). Therapeutic Horseback Riding Studies: Problems Experienced by Researchers.  

Physiotherapy, 86(10), 523-527. 
 
Pearlman, L. A. and K. W. Saakvitne (1995). Trauma and the therapist: Countertransference  

and vicarious traumatization in psychotherapy with incest survivors. New York, New 
York: W.W. Norton. 

                      
Peltier, A.C. (2012).  Diagnostic workup of peripheral neuropathies with dysautonomia.  In D.  

Robertson, I. Biaggioni, G. Burnstock, P. A. Low, & J. F. R. Paton (Eds.), Primer on the 
Autonomic Nervous System (3rd. Edition) (473-475).  London, U.K.: Academic Press. 

 
Perilla, J. L., Norris, F. H., et al. (2002). Ethnicity, culture, and disaster response: Identifying and  

explaining ethnic differences in PTSD six months after Hurricane Andrew. Journal of 
Social and Clinical Psychology, 21(1), 20-45. 

 
Petzel, J. (2009).  Therapeutic Riding for the Treatment of Post-Traumatic Stress Symptoms in  

Veterans.  A. Hofmann and R. Causey. Orono, Maine: 11. 
 
Philip, P.A., Chansky, K., LeBlanc, M., et al. (2014). Historical controls for metastic pancreatic  

cancer: Benchmarks for planning and analyzing single arm phase II trials. Clinical 
Cancer Research, 20(16), 4176-4185. 

 
Pole, N., Best, S. R., et al. (2005). Why are Hispanics at a greater risk for PTSD? Cultural  

Diversity and Ethnic Minority Psychology, 11(2), 144-161. 
 
Porter-Wenzlaff, L. (2007). Finding Their Voice: Developing Emotional, Cognitive, and  

Behavioral Congruence in Female Abuse Survivors Through Equine Facilitated Therapy. 
Nursing, 3(5), 529-534. 

 
Quinn, G.P. and M.J. Keough (2002).  Experimental Design and Data Analysis for Biologists.  

New York City, NY, Cambridge University Press. 
 



163 
 

Redefer, L.A., Goodman, J.F. (1989). Brief report: Pet-facilitated therapy with Autistic children.  
Journal of Autism and Developmental Disorders, 19(3), 461-467. 

 
Resick, P. A., P. Nishith, et al. (2002). A Comparison of Cognitive-Processing Therapy With  

Prolonged Exposure and a Waiting Condition for the Treatment of Chronic Posttraumatic 
Stress Disorder in Female Rape Victims. Journal of Consulting and Clinical Psychology, 
70(4), 867-879. 

 
Rhodes, M. E. & Rubin, R. T. (1999). Functional sex difference (‘sexual diergism’) of central  

nervous system cholinergic systems, vasopressin, and hypothalamicpituitary-adrenal axis 
activity in mammals: A select review. Brain Research: Brain research reviews, 30(2), 
135-152. 

 
Rice, C. (2009).  Prevalence of Autism spectrum disorders – Autism and developmental  

disabilities monitoring network, United States, 2006.  Department of Health and Human 
Services, Centers for Disease Control and Prevention. 

 
Roberto, M. (2002). Animal-Assisted Therapy: A Modality of Treatment for Patient with Spinal  

Cord Injury. SCI Nursing, 19(3), 142-143. 
 
Rosenwinkel, E. T., Bloomfield, D. M., et al. (2001). Exercise and autonomic function in health  

and cardiovascular disease. Cardiology Clinics, 19(3), 369-387. 
 
Ross, H., & Howe, N.  (2009).  Family influences on children’s peer relationships. In K. H.  

Rubin, W. M. Bukowski, & B. Laursen (Eds.), Handbook of peer interactions, 
relationships, and groups (pp. 508-527).  New York, NY:  Guilford Press. 

 
Rothe, E. Q., B. J. Vega, et al. (2005). From kids and horses: Equine facilitated psychotherapy  

for children. International Journal of Clinical and Health Psychology, 5(2), 373-383. 
 
Rothschild, B. (2004). Applying the Brakes: In Trauma Treatment, Creating Safety is Essential.  

Psychotherapy Networker, 1, 42-66. 
 
Sable, P. (2012). The Pet Connection: An Attachment Perspective.  Clinical Social Work  

Journal, 41(1), 93-99. 
 
Salter, M.D., Ainsworth, M.C. Blehar, E.W., & Wall, S.N. (2015).  Patterns of Attachment: A  

psychological study of the strange situation.  New York, New York: Psychological Press. 
 
Samara, M.A. & Tang, W.H. (2013).  Heart failure with systolic dysfunction.  In: B.P. Griffin,  

T.D. Callahan, V. Menon (Eds.), Manual of Cardiovascular Medicine (148). 
Philadelphia, PA, USA: Lippincott Williams & Wilkins.  

 
Scheeringa, M. S., Zeanah, C. H., & Cohen, J. A. (2011). PTSD in children and adolescents:  

toward an empirically based algorithm. Depressive and Anxiety, 28, 770-782. 
 



164 
 

Schendel, D. & Bhasin, T.K. (2008).  Birth weight and gestational age characteristics of children  
with autism, including a comparison with other developmental disabilities.  Pediatrics, 
121(6), 1155-1164. 
 

Schmidt, A. & Thews, G. (1989). Autonomic Nervous System. In W. Janig (Ed.)  Human  
Physiology (2nd Edition) (333-370). New York, NY: Springer-Verlag. 

 
Schommer, N. C., Hellhammer, D. H., et al. (2003). Dissociation between reactivity of the  

Hypothalamus-Pituitary-Adrenal axis and the Sympathetic-Adrenal-Medullary System to 
repeated psychological stress.  Psychosomatic Medicine, 65, 450-460. 

 
Schultz, P. N., G. A. Remick-Barlow, et al. (2007). Equine-assisted psychotherapy: a mental  

health promotion/intervention modality for children who have experienced intra-family 
violence. Health and Social Care in the Community, 15(3), 265-271. 

 
Seal, K. H., S. Maguen, et al. (2010). VA Mental Health Services Utilization in Iraq and  

Afghanistan Veterans in the First Year of Receiving New Mental Health Diagnoses. 
Journal of Traumatic Stress, 23(1), 5-16 

 
Sherin, J. E. (2011).  Post-traumatic stress disorder: the neurobiological impact of psychological  

trauma.  Dialogues in clinical neuroscience, 13(3), 263-278. 
 
Sherry, S. B., Law, A., & Hewitt, P. L. (2008).  Social support as a mediator of the relationship  

between perfectionism and depression: A preliminary test of the social disconnection 
model.  Personality and Individual Differences, 45, 339-344. 

 
Shin, L. M., Rauch, S. L., & Pitman, R. K. (2006). Amygdala, medial prefrontal cortex, and  

hippocampal function in PTSD.  Annals of the New York Academy of Sciences, 1071, 67-
79. 

 
Small, R., Taft, A.J., & Brown, S.J. (2011).  The power of social connection and support in  

improving health: lessons from social support interventions with childbearing women. 
BMC Public Health, 11(5), S4. 

 
Sockalingam, S., M. Li, et al. (2008). Use of Animal-Assisted Therapy in the Rehabilitation of  

an Assault Victim with a Concurrent Mood Disorder. Issues in Mental Health Nursing, 
29, 73-84. 

 
Spoont, M., N. Sayer, et al. (2005). PTSD and Treatment Adherence. The Journal of Nervous  

and Mental Disease, 193(8), 515-522. 
 
Stanley-Hermanns, M. & J. Miller (2002). Animal-Assisted Therapy: Domestic animals aren't  

merely pets.  To some, they can be healers. The American Journal of Nursing, 102(10), 
69-76. 

 
 



165 
 

Stein, M. B., Hanna, C., Koverola, C., et al. (1997).  Structural brain changes in PTSD: Does  
trauma alter neuroanatomy?  Psychobiology of Posttraumatic Stress Disorder, 821, 76-
82. 

 
Stergiou, A., Tzoufi, M., Ntzani, E., et al. (2017). Therapeutic effects of horseback riding  

interventions: A systematic review and meta-analysis.  American Journal of Physical 
Medicine and Rehabilitation, 96(10), 717-725. 

 
Tan, G., Dao, T. K., Farmer, L., et al. (2011).  Heart rate variability (HRV) and posttraumatic  

stress disorder (PTSD): A pilot study. Applied Psychophysiology and Biofeedback, 36, 
27-35. 

 

Taylor, N. F., Dodd, K. J., et al. (2007). Therapeutic exercise in physiotherapy practice is  
beneficial: A summary of systematic reviews 2002-2005.  Australian Journal of 
Physiotherapy, 53, 7-16. 

 
Toichi, M. & Kamio, Y. (2003).  Paradoxical autonomic response to mental tasks in autism.   

Journal of Autism and Developmental Disorders, 33(4), 417-426. 
 
Tsigo, C. & Chrouos, G. P. (2002). Hypothalamic-Pituitary-Adrenal axis, neuroendocrine factors  

and stress.  Journal of Psychosomatic Research, 53, 865-871. 
 

U.S. Department of Veterans Affairs (VA). (2015). PTSD: National Center for PTSD: How  
common is PTSD.  Retrieved June 1, 2016 from the VA website: 
http://www.ptsd.va.gov/public/PTSD-overview/basics/how-common-is-ptsd.asp  

 
U.S. Department of Veterans Affairs (VA). (2017). PTSD: National Center for PTSD: PTSD and  

DSM-5.  Retrieved February 1, 2018 from the VA website:  
https://www.ptsd.va.gov/professional/PTSD-overview/dsm5_criteria_ptsd.asp  

 
Updegraff, K. A., McHale, S. M., & Crouter, A. C.  (2000).  Adolescents’ sex-typed friendship  

experiences:  Does having a sister versus brother matter?  Child Development, 71, 1597-
1610. 

 
Van Etten, M. L. & S. Taylor (1998). Comparative Efficacy of Treatments for Post-traumatic  

Stress Disorder: A Meta-Analysis. Clinical Psychology and Psychotherapy, 5, 126-144. 
 
Van Tol, B.A.F., Huijsmans, R.J., Kroon, D.W., Schothorst, M., Kwakkel. (2006). Effects of  

exercise training on cardiac performance, exercise capacity and quality of life in patients 
with heart failure: a meta-analysis.  European Journal of Heart Failure, 8(8), 841-850.  

 
Velde, B.P., Cipriani, J., Fisher, G. (2005). Resident and therapist views of animal-assisted  

therapy: Implications for occupational therapy practice. Australian Occupational Therapy 
Journal, 52, 43-50.   

 
 



166 
 

Vernino, S. & Low, P. A. (2012). Autoimmune Autonomic Ganglionopathy.  In D. Robertson, I.  
Biaggioni, G. Burnstock, P. A. Low, & J. F. R. Paton (Eds.), Primer on the Autonomic  
Nervous System (3rd. Edition) (3-8).  London, U.K.: Academic Press 

 
Viau, R., Aresenault-Lapierre G., et al. (2010). Effect of service dogs on salivary cortisol  

secretion in autistic children.  Psychoneuroendocrinology, 35, 1187-1193. 
 
Vidrine, M., P. Owen-Smith, et al. (2002). Equine-Facilitated Group Psychotherapy:  

Applications for Therapeutic Vaulting. Issues in Mental Health Nursing, 23, 587-603. 
 
Viele, K., Berry, S., Neuenschwander, B., et al. (2014). Use of historical control data for  

assessing treatment effects in clinical trials. Pharmaceutical Statistics, 13(1), 41-54. 
 
Vinik, A. I., Maser, R. E. & Ziegler, D. (2011).  Autonomic imbalance: prophet of doom or  

scope for hope?   Diabetic Medicine, 28(6), 643-651. 
 
Wallden, M. (2012). Rebalancing the autonomic nervous system (ANS) with work in exercises:  

Practical applications. Journal of Bodywork and Movement Therapies, 16(2), 265-267. 
 
Wang, G., Ma, R., Qiao, G., et al. (2014). The effect of riding as an alternative treatment for  

children with cerebral palsy: A systematic review and meta-analysis.  Integrative 
Medicine International, 1, 211-222. 

 
Willis, D. A. (1997).  Animal therapy. Rehabilitation Nursing, 22(2), 78-81. 

 
Wilson, C. C., Barker, S.B. (2003). Challenges in Designing Human-Animal Interaction  

Research. American Behavioral Scientist, 47(1), 16-28. 
 
Wing, L., Gould, J., & Gillberg, C. (2010).  Autism spectrum disorders in the DSM-V: Better or  

worse than the DSM-IV? Research in Developmental Disabilities, 32(2011), 768-773. 
 
Woodbury-Smith, M.R., Robinson, J., Wheelwright, S., Baron-Cohen, S. (2005). Screening  

adults for Asperger syndrome using the AQ: A preliminary study of its diagnostic  
validity in clinical practice.  Journal of Autism and Developmental Disorders, 35(3), 331-
335. 

 
Yorke, J., C. Adams, et al. (2008). Therapeutic Value of Equine-Human Bonding in Recovery  

from Trauma. Anthrozoos, 21(1), 17-30. 
 
Yorke, J., Nugent, W.R., Strand, E.B., et al. (2013).  Equine-assisted therapy and its impact on  

cortisol levels of children and horses: A pilot study and meta-analysis.  Early Child 
Development and Care, 183(7), 874-894. 

 

  



167 
 

APPENDICES 

Appendix A. Facility Questionnaire 

Facility Questionnaire: 
Address 
 
 

Name of facility: 

1. Briefly describe your facility and what you do. 

 
2. Do other riding lessons take place at your facility?  Are there boarders?  Is your facility 

strictly run as a therapeutic riding facility?   

 
3. Briefly describe the certification process that your instructors and horses have to go 

through before they can teach therapeutic riding lesson. 

 
4. Briefly describe what happens in a therapeutic lesson.  How much grooming and 

groundwork is involved?  How much riding is involved?   Is the same trainer/guide 
present at each lesson or do instructors rotate? 

 
5. How long is each therapeutic riding lesson? 

 
6. What is the pricing structure for your therapeutic lessons?  Do people pay per lesson or a 

block of lessons?  How much do you charge per lesson?  Does insurance help cover these 
costs?   
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Appendix B. Cover Letter of the Initial Participant Questionnaire 

You are invited to participate in a research project being conducted by Amy Hofmann, a 
graduate student in the departments of Animal and Veterinary Sciences, Psychology, and Social 
Work at the University of Maine.  The faculty sponsor is Dr. Robert Causey of the Department 
of Animal and Veterinary Sciences at the University of Maine.  The purpose of the research is to 
learn about the effects of equine assisted activities in children with autism spectrum disorders, 
but anyone is welcome to participate.   
 
What Will You Be Asked to Do? 
 If you decide to participate, you will be asked to fill out two simple questionnaires.  The 
questionnaires assess behaviors and sleep patterns of children.  These are questionnaires 
designed for parents to fill out, so your children will not be asked to do anything for this project, 
aside from continuing in their regular riding sessions as usual.  We would like you to fill out the 
questionnaires once at the beginning of your child’s session period and once at the end of a 7-
week period.  In order to conduct the follow-up questionnaires, you will be asked to provide an 
address in order for us to be able to contact you, if you choose.       
 
Risks  

Except for your time and inconvenience, there are no risks to you from participating in 
this study (approximate time to complete the questionnaires is 30 minutes).  The demographics 
could possibly identify families to the researchers.  However, all of the answers/data will remain 
confidential.  The data will be reported only in summary, and the demographics will be used to 
describe the sample in general.  Findings will be reported in a way that will not identify specific 
individuals in any way.  
 
Benefits  
 While this study will have no direct benefits to you, this research may help us learn more 
about the effects of equine therapies on the social and communication skills in children and how 
to help yours and other children in the future.   
 
Compensation 

If you complete the follow-up portion of the questionnaire and send it back to Amy 
Hofmann (stamped and addressed envelopes will be sent to you with the questionnaire), we 
would like to offer you a $25 Amazon gift card for your efforts.   

 
Confidentiality 

 Data will be kept in the faculty advisor’s locked office.  Only Amy Hofmann, faculty 
advisor, Dr. Robert Causey, and graduate committee members (Dr. Marie Hayes, Dr. Sandra 
Sigmon, Dr. Robert Lehnhard, Dr. Shihfen Tu, and Dr. Steve Butterfield) from the University of 
Maine will have access to the data.  Your name or other identifying information will not be 
reported in any publications.  Identifiable data will be destroyed after one year and any de-
identifiable data entered into a private computer will be stored with secure software and will be 
kept indefinitely. 
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Voluntary 
 Participation is completely voluntary.  Your participation will not affect the services 
given to your child in any way.  If you choose to take part in this study, you may stop at any 
time.  You may also skip any questions you do not wish to answer. 
 
Contact Information 
 If you have any questions about this study, please contact me (Amy Hofmann) by email 
at amy.hofmann@umit.maine.edu.  You may also reach the faculty advisor on this study by 
email at robert.causey@umit.maine.edu.  If you have any questions about your rights as a 
research participant, please contact Gayle Jones, Assistant to the University of Maine’s 
Protection of Human Subjects Review Board, at 207-581-1498 (or e-mail 
gayle.jones@umit.maine.edu).   
 
  
 Your signature below indicates that you have read the above information and agree to 
participate.  You will receive a copy of this form.   
 
_____________________________________  ________________ 
Signature       Date 
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Appendix C. Cover Letter of the Final Participant Questionnaire 

 
Thank you for participating in the research project conducted by Amy Hofmann, a 

graduate student in the departments of Animal and Veterinary Sciences, Psychology, and Social 
Work at the University of Maine. The faculty sponsor is Dr. Robert Causey of the Department 
of Animal and Veterinary Sciences at the University of Maine. The purpose of the research is to 
learn about the effects of equine assisted activities in children with autism spectrum disorders, 
although anyone is welcome to participate. 
 
What Will You Be Asked To Do? 

If you decide to participate, you will be asked to fill out two simple questionnaires. The 
questionnaires assess behaviors and sleep patterns of children with autism spectrum disorders. 
These are questionnaires designed for parents to fill out, so your children will not be asked to do 
anything for this project, aside from continuing in their regular riding sessions as usual. Since 
you have filled out an initial questionnaire, we are sending you this follow-up 
questionnaire. 
 
Risks 

Except for your time and inconvenience, there are no risks to you from continuing to 
participate in this study (approximate time to complete the questionnaire is 30 minutes). The 
demographics could possibly identify families to the researchers. However, all of the 
answers/data will remain confidential. The data will be reported only in summary, and the 
demographics will be used to describe the sample in general. Findings will be reported in a way 
that will not identify specific individuals in any way. 
 
Benefits 

While this study will have no direct benefits to you, this research may help us learn more 
about the specific effects of equine therapies on the social and communication skills in children 
and how to help yours and other children in the future.   
 
Compensation  

If you complete this follow-up portion of the questionnaire and send it back to Amy 
Hofmann (stamps and an addressed envelope will be sent to you with the questionnaire), we 
would like to offer you a $25 Amazon gift card for your efforts.   
 
Confidentiality 

Data will be kept in the faculty advisor’s locked office. Only Amy Hofmann, faculty 
advisor, Dr. Robert Causey, and graduate committee members (Dr. Marie Hayes, Dr. Sandra 
Sigmon, Dr. Robert Lehnhard, and Dr. Shihfen Tu) from the University of Maine will have 
access to the data. Your name or other identifying information will not be reported in any 
publications. Identifiable data will be destroyed after one year and any de-identifiable 
data entered into a private computer will be stored with secure software and will be kept 
indefinitely. 
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Voluntary 
Your continued participation is completely voluntary. Your participation will not affect 

the services given to your child in any way. If you choose to continue to take part in this study, 
you may stop at any time. You may also skip any questions you do not wish to answer. 
 
Contact Information 

If you have any questions about this study, please contact me (Amy Hofmann) by email 
at amy.hofmann@umit.maine.edu. You may also reach the faculty advisor on this study by 
email at robert.causey@umit.maine.edu. If you have any questions about your rights as a 
research participant, please contact Gayle Jones, Assistant to the University of Maine’s 
Protection of Human Subjects Review Board, at 207-581-r1498 
(or email gayle.jones@umit.maine.edu). 
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Appendix D. Pre-Assessment, Researcher Designed Questions  
 

Start date of riding lessons: 
 
 

Anticipated end of  
riding lessons: 

Today’s date: 

Address/Email Address for follow-up Gender:  
(of child) 

Male Female 

Current age of child: 
Professional diagnosis (circle 
one): 
 

Asperger 
Syndrome 

High Functioning 
Autism 

Other: 

Is this your child’s first time riding a horse? Yes/No 
 
Is this your child’s first time receiving a therapeutic riding lesson? Yes/No 
 
If this is not your child’s first time receiving a therapeutic riding lesson 

1. Approximately how long has your child participated in a therapeutic riding activity? 
 

2. Is this your child’s first therapeutic riding lesson at this facility? Yes/No 
 

3. If this is not your child’s first lesson at this facility, approximately how long has your 
child participated in a therapeutic riding activity at this facility? 

 
1. What types of therapy has your child had so far? 

 
 

2. How would you rate your child’s therapeutic experience thus far? (Choose one) 

Not helpful 
 

Slightly helpful Very helpful Extremely helpful 

 
3. Why did you choose therapeutic riding for your child? 

 
 
4. Why did you choose to come to this particular riding facility? 

 
 

5. How beneficial do you think your child’s therapeutic riding experience will be? (Choose 
one)  

Not helpful Slightly helpful Very helpful Extremely helpful 
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Appendix E. Post-Assessment, Researcher Designed Questions  
 
Start date of riding lessons: 
 

Anticipated end of riding 
lessons:  
 

Today’s date: 

Address 
 

Gender: 
(of the child) 

Male Female 

Current age of the child: 
1. How many weeks were in this riding session and approximately how many hours per 

week did your child participate in a therapeutic riding activity? 

 
 
 

2. Have you noticed any changes in your child since they started this session of riding 
lessons?  If yes, please describe. 

 
 
 

3. Do you plan to continue bringing your child for riding lessons?  Yes/ No, why? 

 
 
 

4. What does your child like and not like most about riding lessons? 

 
 
 

5. How much does your child enjoy riding lessons? (Choose one) 
No Enjoyment 

 
Enjoyed Slightly Enjoyed very much Enjoyed Extremely 

 
 
 

6. How beneficial do you think your child’s therapeutic riding experience was? (Choose 
one) 

No Enjoyment 
 

Enjoyed Slightly Enjoyed very much Enjoyed Extremely 
 

 
 
 
 
 
 
 



174 
 

Appendix F. Participant Questionnaire – CARS-2   
 

QUESTIONNAIRE FOR PARENTS OR CAREGIVERS  
CARS2-QPC 

 
Date: __________________________ Date of birth of person to be rated: 
________________________ 
Case ID Number: ____________________ Name of person to be rated: 
__________________________ 
Your name: _________________________Your relationship to the person being rated: 
_____________ 
 
 
 
 
 

Instructions 
This form asks about behaviors in several areas where people may have difficulty.  The 

person you are rating may or may not have ever shown these behaviors. 
For each behavior listed, please make a check mark under the description that best 

described the person you are rating.  Check the box under Don’t Know if you do not have enough 
information about a behavior to give a rating.  It is important to provide an answer for every 
behavior.  After each section, there is a space for you to give one or more brief, specific examples 
that relate to your ratings in that section.  Use the blank page at the end of the form if you need 
extra space.  The final section of this questionnaire provides spaces where you can describe any 
other behaviors that you would like us to know about. 
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SECTION 1 
How does the person you are rating communicate? 
 Not a 

problem 
(Does very 

well) 

Mild to 
Moderate 
Problem 

(Sometimes 
a problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

1. Imitates sounds, 
words, and movements 
of others. 

     

2. Responds to facial 
expressions, gestures, 
and different tones of 
voice used by others. 

     

3. Responds to his or 
her name being called 
by turning and making 
eye contact with the 
person calling his or 
her name. 

     

4. Directs facial 
expressions to others to 
show the emotions he 
or she is feeling. 

     

5. Uses a variety of 
gestures (pointing, 
nodding the head, 
showing the size of 
something) that are 
coordinated with 
words or used to 
explain things when he 
or she doesn’t have 
words to do so. 

     

 
 
 
 
If the person you are rating is not using words, skip ahead to SECTION 2. 
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 Not a 
problem 

(Does very 
well) 

Mild to 
Moderate 
Problem 

(Sometimes 
a problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

6. Uses made-up words 
or repeats specific 
words or phrases. 

     

7. Has an unusual tone, 
rhythm, loudness, or 
rate of speech. 

     

8. Speech is overly 
formal; for example, 
uses vocabulary that 
seems more 
sophisticated than usual 
for a person of his or 
her age or for the 
situation. 

     

9. Carries on a 
conversation with 
another person that 
flows back and forth, at 
a level you would 
expect for someone of 
his or her age. 

     

10. Can talk with 
another person about 
that person’s interests.  

     

 
Examples: Give one or more brief, but specific, examples of the problem behaviors rated above.  
If you need more space to write, use the blank pages at the end of this form. 
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SECTION 2 
How does the person you are rating relate to others and show emotion? 
 Not a 

problem 
(Does 
very 
well) 

Mild to 
Moderate 
Problem 

(Sometimes a 
problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

1. Makes eye contact when 
speaking or listening to 
another person.  

     

2. Points to and shares 
things of interest with 
others. 

     

3. Follows another 
person’s gaze or points 
toward an object that is out 
of reach. 

     

4. Is responsive to social 
initiations from others. 

     

5. Initiates social 
interactions with adults 
and peers (not just to get a 
basic need met). 

     

6. Sustains an interaction 
with others in an easy, 
flowing, back-and-forth 
manner. 

     

7. Makes and maintains 
friendships with peers of 
same developmental level. 

     

8. Shows a range of 
emotional expressions that 
match the situation (for 
example, smiles, frowns, 
conveys different emotions 
through eyes and facial 
expressions, etc.). 

     

9. Understands and 
responds to how another 
person may be thinking or 
feeling (for example, tries 
to comfort someone in 
distress, does something 
because he or she thinks 
the other person will like 
it). 
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Examples: Give one or more brief, but specific, examples of the problem behaviors rated above.  
If you need more space to write, use the blank pages at the end of this form. 
Examples cont.: 
 
 
 
SECTION 3 
How does the person you are rating move his or her body? 
 Not a 

problem 
(Does 
very 
well) 

Mild to 
Moderate 
Problem 

(Sometimes 
a problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

1. Has unusual ways of 
moving fingers, hands, 
arms, legs; or spins or 
rocks body. 

     

2. Does things that might 
result in self-injury, like 
scratching, head banging, 
or picking at his or her 
skin, etc. 

     

3. Is clumsy, stumbles, or 
has an awkward walk or 
run. 

     

4. For school-aged 
children or adults: Has 
difficulty tying shoes or 
difficulty with 
handwriting or other 
tasks that require fine 
motor coordination. 
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SECTION 4 
How does the person you are rating play? 
(For an older individual, how did he or she play as a child?) 
 
 Not a 

problem 
(Does 
very 
well) 

Mild to 
Moderate 
Problem 

(Sometimes 
a problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

1. Uses only parts of toys 
instead of whole toys, or 
plays with objects (e.g. 
opens and closes toy barn 
doors, spins wheels on 
cars, wobbles or spins 
household objects). 

     

2. Plays with the same 
things in the same way 
over and over. 

     

3. Uses toys or other 
materials to represent 
something they are not 
(e.g., uses a banana as a 
phone or microphone). 

     

4. Engages in make-
believe play, taking on a 
role (not based on scripts 
from movies or TV 
shows). 

     

 
Examples: Give one or more brief, but specific, examples of the problem behaviors rated above.  
If you need more space to write, use the blank pages at the end of this form. 
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SECTION 5 
How does the person you are rating react to new experiences and changes in routine? 
 
 Not a 

problem 
(Does 
very 
well) 

Mild to 
Moderate 
Problem 

(Sometimes 
a problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

1. May show anxiety or 
worry in facial 
expression or body 
movement, or by 
becoming overly 
impatient. 

     

2. May show worry 
about the same thing 
over and over. 

     

3. Copes with changes in 
routine or the 
environment (for 
example, moving 
furniture). 

     

4. Has specific routines 
or specific ways things 
must be done by self or 
others. 

     

5. Has special interests or 
topics (for example, 
dinosaurs, trains, clocks, 
weather, or license 
plates, etc.). 
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SECTION 6 
How does the person you are rating use his or her sense of vision, hearing, touch, and 
smell? 
 
 Not a 

problem 
(Does 
very 
well) 

Mild to 
Moderate 
Problem 

(Sometimes 
a problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

1. Tends to look at 
objects from unusual 
angles or out of the 
corner of his or her eyes. 

     

2. Is overly interested in 
light from mirrors or 
light reflecting off 
objects. 

     

3. Is overly sensitive to 
some sounds, smells, or 
textures; seeks some out, 
actively avoids others. 
 

     

 Not a 
problem 

(Does 
very 
well) 

Mild to 
Moderate 
Problem 

(Sometimes 
a problem) 

Severe 
problem 
(Often or 
always a 
problem) 

Not a 
problem now, 
but was in the 

past 

Don’t 
know 

4. Has an unusual 
response to touch; may 
overreact to touch or pain 
or may not respond to 
things that others would 
find uncomfortable or 
painful. 

     

 
Examples: Give one or more brief, but specific, examples of the problem behaviors rated above.  
If you need more space to write, use the blank pages at the end of this form. 
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SECTION 7 
Other behaviors 
1. Does this individual have any extremely unusual mathematical, reading, or artistic abilities?  
No Yes 
If yes, please explain. 
 
 
 
2. Are there other unusual behaviors you have noticed that you would like to tell us about? 
Please list the specific behaviors, and give an example or two. 
 
 
 
 
Additional Behavior Examples or Comments: 
 
 
 
Please specify the number of the question that is related to your example or comment:  
__________ 
Additional Behaviors Examples or Comments: 
 
 
 
 
 
 
 
Please specify the number of the question that is related to your example or comment:  
__________ 
Additional Behaviors Examples or Comments: 
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Appendix G. Participant Questionnaire – Children’s Sleep Habits Questionnaire   
 

 
CHILDREN’S SLEEP HABITS QUESTIONNAIRE 

(ABBREVIATED) 
The following statements are about your child’s sleep habits and possible difficulties with sleep.  
Think about the past week in your life when you answer the questions.  If the last week was 
unusual for a specific reason, choose the most recent typical week.  Unless noted, check Always 
if something occurs every night, Usually if it occurs 5 or 6 times a week, Sometimes if it occurs 
2 to 4 times a week, Rarely if it occurs once a week, and Never if it occurs less than once a week. 
 
BEDTIME 
Write in your child’s usual bedtime:  Weeknights: _____:_____ am/pm 
                          Weekends:   _____:_____ am/pm 
 
 7  

Always 
5-6 

Usually 
2-4 

Sometimes 
1  

Rarely 
0 

Never 
1. Child goes to bed at the same time at 
night. 
 

     

2. Child falls asleep within 20 minutes 
after going to bed. 

     

3. Child falls asleep alone in own bed.  
 

     

4. Child falls asleep in parent’s or 
sibling’s bed. 
 

     

5. Child falls asleep with rocking or 
rhythmic movements. 

     

6. Child needs special object to fall 
asleep (doll, special blanket, stuffed 
animal, etc.). 

     

7. Child needs parent in the room to fall 
asleep. 

     

8. Child resists going to bed at bedtime. 
 

     

9. Child is afraid of sleeping in the dark. 
 

     

 
SLEEP BEHAVIOR 
Write in your child’s usual amount of sleep each day (combining nighttime sleep and naps): 
_____ hours and _____ mins 
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 7  

Always 
5-6 

Usually 
2-4 

Sometimes 
1  

Rarely 
0 

Never 
10. Child sleeps about the same amount 
each day. 

     

11. Child is restless and moves a lot 
during sleep. 

     

12. Child moves to someone else’s bed 
during the night (parent, sibling, etc.). 

     

13. Child grinds teeth during sleep (your 
dentist may have told you this.) 

     

14. Child snores loudly. 
 

     

15. Child awakens during the night and is 
sweating, screaming, and inconsolable. 

     

16. Child naps during the day. 
 

     

Write in the number of minutes the nap usually lasts: _____ minutes 
 

 
WAKING DURING THE NIGHT 
 7  

Always 
5-6 

Usually 
2-4 

Sometimes 
1  

Rarely 
0 

Never 
17. Child wakes up once during the night. 
 

     

18. Child wakes up more than once 
during the night. 

     

 
MORNING WAKE UP 
Write in the time child usually wakes up in the morning:  Weekdays: _____:_____ am/pm 
                              Weekends: _____:_____ am/pm 
 
 7  

Always 
5-6 

Usually 
2-4 

Sometimes 
1  

Rarely 
0 

Never 
19. Child wakes up by him/herself. 
 

     

20. Child wakes up very early in the 
morning (or, earlier than necessary or 
desired). 

     

21. Child seems tired during the daytime. 
 

     

22. Child falls asleep while involved in 
activities. 
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Appendix H. Raw Demographic Data of Participants 
 
 

ID Farm Gender Age Diagnosis 
 

Types of Therapy 

01 1 F 7 Asperger, ADHD,  
Turner syndrome,  

Aortic Bicuspid Valve 

Neuro-feedback 

02 2 M 4 Autism, Global Delay 
 

Therapeutic play, Floor time, PT, 
OT, Equine 

03 2 M 18 Physically/Cognitively delayed 
(severe) 

Vision, OT, PT, ST 

04 2 M 8 High functioning autism 
 

OT, ST 

05 2 F 6 Autism 
 

ABA, OT, PT, ST, Music, Dance, 
Swim, Biomedical, Diet 

06 3 M 15 Developmental disorder,  
Tourette’s syndrome 

 

07 3 M 9 Autism 
 

OT, ST, Equine 

08 3 M 9 Asperger 
 

OT, PT, ST, Behavioral 

09 3 M 18 PDD-NOS 
 

OT, ST, Equine 

10 4 M 8 
*Twin 

ADHD, Learning disability 
 

OT, PT 

11 4 M 8 
*Twin 

ADHD, Learning disability 
 

OT, PT 

12 4 F 9 Tetrasomy 13 mosaic,  
Dandy Walker Syndrome 

OT, PT, ST, Hearing,  
Sign Language, Equine 

13 4 F 11 Multiple disabled 
 

OT, ST, PT 

14 5 F 6 Anxiety 
  

Counseling, Medication 

15 5 M 11  
 

 

16 5 F 10  
 

 

17 5 F 8  
 

 

18 5 F 9 Other 
 

Retention of memory 

19 5 F 11  
 

None 

20 6 F 29 Chromosomal abnormality 2q37 
deletion 

OT, PT, ST, Aquatic therapy 

21 6 F 10 Asperger syndrome, Bipolar, 
ADHD 

OT, PT, ST, Mobile therapy, under 
care of psychiatrist 

22 6 M 11 Other 
 

OT, PT, ST 

23 6 F 18 Autism 
 

OT, ST 
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24 6 M 11 Autism, PDD-NOS 
 

OT, PT, ABA Therapy, 
Hippotherapy 

25 7 M 10 High functioning autism 
 

OT, PT, ST, Mobile therapy, TSS 
Services, education support 

26 7 M 11 Asperger, developmental 
coordination disorder 

OT, PT, Social skills therapies 

27 7 F 10 Kabuki syndrome 
 

OT, PT, ST, Equine 

28 7 F 9 ADHD/ODD 
 

One-on-one cognitive behavior 
therapy 

29 7 F 6 Cockayne syndrome 
 

Horseback riding,  
water therapy 

30 7 M 10 High functioning autism 
 

OT, PT, ST 

31 7 F 14 PDD and scoliosis 
 

OT, ST, Group therapy 

32 7 M 15 Asperger 
 

Therapeutic riding lessons 

33 8 M 15 Cerebral dysgenesis 
 

OT, PT, ST 

34 8 M 8 Autism 
 

OT, ST,  
EI Intervention for PT 

35 8 M 12 Interstitial deletion 22 
 

OT, PT, ST, Swim 

36 8 F 7 High functioning autism 
 

OT, PT, ST,  
Hippotherapy 

37 8 F 9 High functioning autism 
 

OT, Swimming, Riding 

38 8 F 32 Cerebral palsy 
 

PT 

39 8 F 11 High functioning autism 
 

OT, PT, ST,  
Therapeutic riding 

40 9 M 8 Static motor encephalopathy, 
ADHD, Low tone, apraxia 

OT, PT, ST 

41 9 F 25 High functioning autism,  
Cerebral palsy 

 

OT, PT, ST, Therapeutic riding 

42 10 F 4  
 

Speech class 

43 11 M 9 Asperger  
 

OT, ST, social group therapy, wrap 
around behavioral health, out-

patient psychological therapy, DIR 
floor time therapy 

 
*Numbers that are highlighted indicate participants that completed an initial and follow-up questionnaire and were 
included in the full analysis  
 
 
 
 
 

  



187 
 

 

Appendix I. Riding History of Child 

Participant First time 
on a horse? 

First time 
receiving 

therapeutic 
lessons? 

First 
therapeutic 

lesson at this 
facility? 

How long receiving 
therapeutic lessons? 

How long riding 
at this facility? 

01 Y Y Y 3 months  
02 Y Y Y 1 month N/A 
03 N N N 7 years 4 years 
04 Y Y    
05 N N Y 1 year  
06 N N N 6 years 6 years 
07 N N    
08 N N N 3 years 3 years 
09 N N N 4 years 4 years 
10 N Y  13 months 13 months 
11 N Y  13 months 13 months 
12 N N N 7 years 5 years 
13 Y N N 1.5 years 1.5 years 
14 N N N 2 years 2 years 
15      
16      
17      
18 N N N 5 years 5 years 
19 Y     
20 Y Y N/A N/A N/A 
21 N N N 2 years 2 years 
22 N N N 2 years  
23 N N N 2 years 2 years 
24 N N N 4 years 7 months 
25 N N N 2.5 years 2.5 years 
26 Y Y N/A N/A N/A 
27 N N N 1 year 1 year 
28 Y N N 2 years 2 years 
29 N N N 2 years 1 year 
30 N N N 5 years 5 years 
31 N N N 2 years 2 years 
32 N N N 3 years 3 years 
33 N N N 4-5 years 4-5 years 
34 Y Y    
35 N N N  7+ years 
36 N N N 3 years 3 years 
37 Y Y    
38 N N N 1 year 1 year 
39 N N N 7 years 7 years 
40 N N N 3 years 3 years 
41 N N N 20 years 20 years 
42 N Y N/A N/A N/A 
43 N N N 3 months 3 months 

  This table shows a brief look at the riding history of each participant.  Participants in dark 
gray were individuals that completed an initial and follow-up questionnaire.  Other participants 
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only completed an initial questionnaire.  This table shows how long a rider has been riding and 
how long they have been riding at the facility where the parent was interviewed.    
Appendix J. Qualitative and Demographic Results  

Within each questionnaire set, there was a variety of qualitative data that was also 

collected.  These data included age and diagnoses of the riders, and therapies used, as well as 

how long the riders had been riding and how helpful the parents believed the individual 

therapeutic techniques to be.  It was also asked why parents chose therapeutic riding for their 

child and even why they selected the particular facility.  The qualitative data comes from the pre 

and post assessments in the questionnaire documents.  These questionnaires were written by the 

researchers for the purpose of gaining additional demographic and qualitative information.  

These questionnaires, along with all other questionnaires, can be found in the Appendix of this 

document.  Selected raw data on each participant can also be found in the Appendix of this 

document.   

There were 43 participants that completed at least the initial portion of the questionnaire.  

This included 21 male riders and 22 female riders that were evaluated by their parents.  Ages 

ranged from 4-32 overall, and 4-18 for males and 4-32 for females.  The average age of the 43 

riders being evaluated was 11.37 years.  The average age for male riders was 10.86 years and the 

average for female riders was 11.86 years.  Participants with older children were allowed to 

participate if they wished.  Some noted that their older children had the mental capacity of 

someone much younger.  Participants were told that some questions of the questionnaire might 

not apply to their child because the questionnaires were designed for children and adolescents.  

They were not turned down if they wished to include their child.  Of the 43 participants, 16 

completed the initial and the follow-up questionnaire.  Of the 16 participants that completed all 

of the requirements for the study, the ages of the riders ranged from 4-29.  The average age was 
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11.44 years.  There were 12 male riders and 4 female riders.  Ages for the male riders ranged 

from 4-18 and 6-29 for the female riders.  The average age for male riders within the 16 

participants was 10.75 years.  The average age for female riders within the 16 participants was 

13.5 years.   

 The 43 participants noted that their children had various diagnoses/reasons for receiving 

treatment.  Even though the main focus of this study was to be on autism spectrum disorders, 

participation was open to anyone that wished to participate.  Of the 43 participants, 21 of them 

noted an autism or an autism-related diagnosis for their child (including Asperger and PDD).  Of 

the 16 participants that completed the initial and follow-up portions of the questionnaire, 6 of 

those individuals noted an autism or autism-related diagnosis for their child.  There was an array 

of diagnoses amongst the riders.  There were various psychological and physical diagnoses.  In 

order for a better analysis regarding the effects of equine-assisted activities and therapies per 

diagnosis, greater numbers per diagnosis should be represented in future studies.      

Of the 43 participants that completed a portion of the questionnaire, 38 participants noted 

various other therapies that their children were receiving or had received (as asked in the pre-

assessment questionnaire).  Only one person included only therapeutic riding lessons as the type 

of therapy that their child had received so far.  ABA therapy (Applied Behavior Analysis), 

aquatic therapy, behavioral therapy, biomedical therapy, counseling, dance therapy, diet 

changes/monitoring, education support,  EI Intervention for PT (Early Intervention for Physical 

Therapy), equine therapies/hippotherapy/therapeutic riding, DIR/floor time therapy 

(Developmental Individual-difference Relationship-based model), group therapy, hearing 

therapy, medication, mobile therapy, music therapy, neuro-feedback therapy, occupational 

therapy, one-on-one cognitive-behavior therapy, out-patient psychological therapy, physical 
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therapy, retention of memory therapy, sign-language training, social skills therapies, social group 

therapy, speech class or therapy, swim therapy, therapeutic play, TSS Services (Therapeutic 

Support Staff), under care of psychiatrist, vision therapy, water therapy, and wrap around 

behavioral health were the other therapies/therapeutic techniques that the participants included as 

the types of therapies that their children had received so far.  This collection of data from 38 

people clearly demonstrates the fact that equine therapies and activities are usually seen as an 

adjunct to an existing therapeutic framework and are commonly combined with other therapies 

(Klontz, 2007; Hofmann, 2010; Millhouse-Flourie, 2004; Nimer, 2007; Yorke, 2008).   

Appendix9 shows some additional data that the participants provided in the pre-

assessment.  This includes data from the 43 individuals that completed the initial questionnaire.  

In this assessment, it was asked if it was their child’s first time riding a horse, and if this was 

their child’s first time receiving a therapeutic riding lesson, to which the participant would 

answer “yes” or “no.”  It was also asked if this was their child’s first therapeutic riding lesson at 

this facility, to which the participant would also answer “yes” or “no.”  Then, it was asked for 

approximately how long their child had participated in a therapeutic riding activity.  Next, it was 

asked if this was not their child’s first lesson at this particular riding facility, for approximately 

how long had their child participated in a therapeutic riding activity at that facility.  Blank spaces 

indicate that there was no response from the participant and a response of “N/A” indicates that 

the participant noted that the question in particular was not applicable to their case. 

The data shown in Appendix9 indicates that at the time of assessment, it was usually not 

the rider’s first time on a horse.  There were 10 parents that chose “yes,” indicating that it was 

their child’s first time on a horse.  In-person interviews between parents and the primary 

researcher at the time of the first assessment, as well as open-ended questions within the 
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questionnaires, revealed that, in fact, no child was getting on a horse for the very first time on the 

day that the initial questionnaire was answered.  If “yes” was chosen as the answer to this 

question, it seemed that the child had only been riding for a short duration of time.  However, if a 

parent had chosen “yes” to say that it was their child’s first time riding a horse and noted years 

for the duration of time for how long the child had been receiving therapeutic riding lessons or 

riding at the current facility (Participants 13 and 28), this obviously indicates to the researcher 

that the child was not new to riding a horse.  In-person interviews and/or open-ended questions 

seemed to reveal that the children had never ridden before beginning their equine-assisted 

activities or therapies.  How a person chose to answer a question was seemingly determined by 

their subjective interpretation of the question.  For example, Participant 05 chose to answer that 

it was not their child’s first time riding, but that it was their child’s first time riding at a new 

facility.  The duration of time that the child of Participant 05 had been receiving therapeutic 

riding lessons was noted as 1 year.  This is shorter than the duration of time that the children of 

Participants 13 and 28 had been receiving therapeutic riding lessons (recorded as 1.5 years and 2 

years respectively).  However, both Participants 13 and 28 chose to answer that it was their 

child’s first time on a horse.       

 

 

 

 

 

 

 



192 
 

 

Appendix K. Open-Ended Responses 

On the initial questionnaire, participants were asked to open-endedly describe why they 

chose therapeutic riding for their child and also why they chose the particular facility that they 

did.  Answers varied, but generally parents had heard promising things about the benefits of 

therapeutic riding and/or were also looking to provide their child with a different form of therapy 

(that either did not feel like therapy or was more enjoyable, and/or provided their child with 

additional benefits that they may not have been receiving in their more traditional/other 

therapies).   

 Parents noted many different reasons why they had chosen therapeutic riding for their 

child.  Some parents mentioned how their child loves animals/horses and took an interest/liking 

to the new activity of riding.  These parents often mentioned that they had heard great things 

about therapeutic riding.  Additional families elaborated that their child loves horses and riding, 

and therapeutic riding helped their child learn a new skill and build confidence.  Other parents 

also mentioned how animals seem to calm their child down and how it seemed more enjoyable 

than other therapies.  Some parents chose therapeutic riding for their child because they hoped 

that their child would enjoy riding and that it would calm their child, and they thought that their 

child would enjoy the responsibility of taking care of an animal.  Another parent elaborated how 

they wanted a therapy for their child that didn’t feel like therapy.  Their child does not look 

forward to going to any of the other therapies and actually complains about going.  Their child 

has never complained about going to horse therapy.  One parent noted that due to some issues, 

the participant’s child was not able to attend school and needed one-on-one tutoring.  They had a 

lot of open time and wanted to fill the time with therapeutic and community activities rather than 



193 
 

staying at home.  Their child loves animals and they calm him when he touches them, so they 

thought grooming and riding would be something that he would enjoy. Overall, enjoyment 

seemed to be a big factor in why therapeutic riding was chosen for the children riders, in addition 

to many other benefits.  This indicates that people seem to be drawn to therapeutic riding 

activities because of the perceived benefits as well as due to how enjoyable it is for the 

participants.      

Other families chose therapeutic riding for their child because they had received funding 

through a grant and those chose to try therapeutic riding because they felt that therapeutic riding 

addresses many things that cannot be duplicated in traditional therapy sessions.  Many families 

hoped that riding would help their child’s muscles and self-confidence.  Another family added 

that they wanted their child to experience some social interaction.  Furthermore, that family’s 

child also has special physical needs and they believe that therapeutic riding would help with 

trunk strengthening, muscle tone, flexibility, and motor skill improvement and maintenance.  

Additional families also noted these reasons, as well as balance and core strengthening as why 

they were drawn to therapeutic riding.  Another family wrote that they were drawn to therapeutic 

riding because they believed it would help strengthen their child’s legs and back so that they 

could gain the strength to walk.  Many parents noted that they wanted a therapy to help their 

child’s trunk stability, spasticity, and/or muscle strength and flexibility for movement.  

Additionally, benefits to attention span and improvements to fine and gross motor skills were 

also mentioned as reasons parents cited for choosing therapeutic riding for their child.  Other 

parents mentioned social and speech improvements as reasons for choosing therapeutic riding for 

their child as well.  Many families were drawn to therapeutic riding because they wanted to give 

their child a variety of therapeutic services.  Horseback riding involves both physical and 
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mental/education benefits.  One family noted how they were drawn to therapeutic riding because 

it combined physical therapy, occupational therapy, and exercise techniques.  Therapeutic riding 

also allows the rider to experience non-stop activity/exercise during the entire lesson, where they 

can also focus and learn to follow directions.  Benefits to bonding and learning to paying 

attention were surprise benefits to some parents.  These parents felt that the structure of the 

therapeutic riding lessons was appropriate and clear/rigid in what needed to be done to benefit 

the riders, but there were also unexpected benefits, like the horse/child partnership.   Initially, 

some children were “scared to death of horses,” but most quickly began to bond with them to the 

point where they call the horses their “best friends.”  One parent noted that they had always 

known the therapeutic value of horses, as the parent had grown up riding.  They believed in the 

therapeutic benefits, such as core strength and balance, and that horses can help teach respect and 

responsibility and give and emotional outlet and sense of accomplishment. 

There are many different senses that are impacted by horses and the farm/outdoor 

environment, with so many different sights, sounds, smells, and situations.  Horseback riding is 

such a different experience for many individuals.  One family was drawn to therapeutic riding 

because they believed that it would help improve their child’s ability to be around dirt and bugs.  

Others noted that they wanted to expose their child to outdoor activities, different people, and 

different stimulations that are “better than computer games.”  Another family chose therapeutic 

riding for their child because they wanted to see their child’s progress through a new experience. 

Often time, doctors, counselors, or friends recommend therapeutic riding or other 

therapeutic techniques to a parent.  Some families in this study commented that therapeutic 

riding was recommended by their child’s neuro-doctor and once the family looked into it, the 

child was hooked.  When their child was in contact with animals, their child becomes extremely 
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happy.  It has made their child so happy, proud, and confident, and they feel it has “truly been a 

blessing.”  Other families reiterated that therapeutic riding was recommended by their child’s 

Medicaid case coordinator.  Their child has also always been fascinated by and loves animals, so 

it seemed like a natural fit.  Other families had heard about therapeutic riding from the therapists 

at their child’s school, or from a friend who also had a child receiving therapeutic riding for a 

similar/same diagnosis as their child, or it was recommended by word of mouth. 

Some families did talk about the cost of therapeutic riding.  Often times, the costs of 

therapeutic riding are not covered by insurance and parents/participants have to pay out of 

pocket.  This can be a major deterrent for some people, as costs can quickly become too 

expensive for some families.  Many families have noted how much the therapeutic riding 

experience has helped their child in many different ways, often in many more ways than they had 

even expected.  Sometimes grants or scholarships can become available to families.  One family 

had tried therapeutic riding before, but had to stop at various times due to costs.  They mentioned 

that they had found it to be helpful for their child in the past, but due to the costs, they were 

unable to afford it at certain times – they even put in a request through a neurologist insurance, 

but costs were not covered.  Most families try to do their best, despite the costs, because they 

strongly believe in all of the benefits that their child is receiving.   

Enjoyment and perceived benefits are a big factor in the employment of therapeutic 

riding activities.  As a generality, it is not within human nature to pay for something that is not 

enjoyed, not perceived as helpful, and/or not wanted.  We usually put our resources towards 

things that we gain benefits, enjoyment, and/or happiness from.  Generally, those that are 

interviewed about therapeutic riding will almost always describe how they find it beneficial.  

Those that do not find it beneficial are usually not found because therapeutic riding is generally 
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paid for out of pocket.  People that do not like therapeutic riding or find that they do not benefit 

from it will start spending their money elsewhere.     

Once the decision has been made to try therapeutic riding, a facility needs to be chosen.  

There are many reasons why a facility might be chosen.  Location, reputation, cost, and lesson 

structure are all often cited as important factors.  Some farms go through no certification 

processes for their instructors and provide “therapeutic riding lessons.”  These farms may have 

their own merit, but they were not included in this study because only farms following the PATH 

Intl. certification/structure/format were contacted.  There are other certification processes as well 

that other farms may follow.  The facility certification/structure may be an important factor for 

some parents/participants if they believe more in a certain philosophy.  Specific certifications 

were not cited by any of the parents in this study as reasons why they chose a particular facility.  

However, some families did note that they went to an information session or open house held at 

the farm where the therapist spoke about the program and they could see what the farm offered.  

They realized that they liked the instructor, staff, philosophy, and/or process that they do at the 

farm, as well as the rates (costs).   

In most cases, the first reason that is listed for why a facility was chosen is location.  If a 

facility is local/“close to home,” it is more likely that one facility will be chosen over another.  

One family noted that they chose their particular facility because it was closer to their home, but 

they also knew the instructor.  The instructor had also previously worked with their child in an 

occupational therapy setting in the school system.  Families often choose a particular riding 

facility because it was close to home and the atmosphere at the farm was comfortable to them.  

Parents noted that they often chose a facility because they found the facility and/or program 

director very professional, responsive (to phone calls), and felt like the director was taking good 
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care of the program.  Location, as well as the facility’s responsiveness to the family’s request to 

begin therapy, are important selection criteria.  Scheduling ease/no waiting period are often 

important factors for a facility’s selection.      

Other reasons for choosing a particular riding facility were the facility’s reputation (“best 

around”) and/or location (“close to home”).  A recommendation from a family member, friend, 

doctor/counselor/therapist, or another facility would often carry a lot of weight as well.  In some 

notable cases, the facility was recommended to the family because one of the staff members was 

a family friend or family member or other family members were riders at the same facility.  

Some family members had also previously volunteered at the chosen riding facility in some 

cases.  In other cases, the chosen because it was on a list of activities that a rehabilitation 

organization provided or the facility and the benefits of therapeutic riding were otherwise 

advertised.  One family described how the facility was recommended to the family.  They spoke 

to the therapist at the facility before committing 100%.         

A family must feel comfortable with the instructor and facility.  This also goes back to 

the philosophy of the facility and how an instructor will direct the lesson program.  If a family 

does not feel comfortable or safe, they will probably not choose a particular riding facility.  

Some parents might want a private lesson/one-on-one time, while some might want their child to 

experience lessons in a group setting.  Parents will choose a facility where they are more likely to 

get the type of experience that they want for their child.  If a family enjoys their experience at a 

farm and sees benefits in their child, they will also be more likely to recommend a particular 

facility to another individual.  For example, one family mentioned that the came for a lesson at 

their current and they have been at the same facility ever since.  They and their child love all of 

the instructors.  Their child and the horse have a special bond.  They truly feel that riding has 
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helped their child’s confidence and they would highly recommend the facility to anyone else.  

Other families noted that the equine professional/director was amazing to talk to when they 

inquired about lessons.  Some families also noted that they chose a particular facility because 

they had previously worked with the therapist.  Clearly, liking their experience, surroundings, 

and the people that are working with their child is of utmost importance – as with almost all 

cases in life.  This is especially true when costs are coming out of pocket.  A family, or any 

person, is not likely to put money towards something that they do not enjoy, see as beneficial, or 

feel comfortable with.   

Similarly, lower cost/ability to pay, or scholarship fund provided are also other main 

reasons that parents cite for choosing a particular facility.  Facilities that offered significant 

scholarships often made it possible for a family to afford therapeutic riding lessons. 

On a whole, there are many different reasons why a facility might be selected as the 

location where a participant receives therapeutic riding lessons.  Each person has their own set of 

reasons.  Cost and location are often big factors for individuals as therapeutic riding activities are 

often not covered by insurance companies, so all costs need to be factored into a family’s budget.  
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Appendix L. Facility Information  

In order to be a part of this study, all instructors/facilities had to be PATH International 

(PATH Intl.) certified and follow the PATH standards.  Often, a licensed occupational therapist 

was the certified therapeutic riding instructor, but that wasn’t always the case.  Some farms had 

additional certification processes per state, such as requiring a certification through the 

Pennsylvania Council on Therapeutic Horsemanship.  Or, the facility itself had a required 

training program that must be completed, in addition to the PATH certification.     

Equine-Facilitated Therapy, Riding Therapy, Equine-Assisted Learning and Therapy, 

Equine-Assisted Activities, Equine-Facilitated Psychotherapy, Equine-Facilitated Learning are 

all various terms that the different facilities within this study used to describe their lesson 

programs.  Each term is different and has specific meanings.  However, this is a challenging 

aspect of research in this field because researchers may not know how to compare these terms or 

realize that they can.  This is a methodological issue within this field of research.  

 Each facility was given a questionnaire to describe their lesson programs.  PATH Intl. is 

not the only certification available for therapeutic riding – some farms might not even have a 

certification.  This does not mean that participants do not receive benefits from these farms.  For 

comparison purposes and to eliminate some confounding variables, PATH Intl. was chosen as 

the certification process that farms had to have in order to participate.  There is some knowledge 

about the lesson structure/philosophy of the participating farms because they were all PATH Intl. 

certified farms and instructors.  However, the researchers asked further questions to learn even 

more about each farm.  Each facility was a little different. 

 Some facilities were only therapeutic riding facilities.  Some facilities were some 

combination of therapeutic and able-bodied lessons.  Some facilities have boarders, some do not.  
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Some facilities are separate entities within another farming operation – often renting stalls and 

arena time in which to run their therapeutic program.  Different facilities may have certain rider 

requirements (usually age or weight restrictions).  Certain restrictions are made for the safety of 

the riders and horses.  Weight restrictions are something that many participants do not 

understand.  These restrictions are made for the safety and comfort of the equine therapists.  

Horses can generally comfortably carry 20% of their body weight.  This may change with the 

age and conformation of the horse and the job that the horse is being asked to do.  Farms might 

not have the availability of larger horses, such as draft horses, that can carry more weight.  

Furthermore, larger and taller horses pose an additional challenge of how to safely hold a rider in 

place, if necessary.  Sometimes only smaller horses might be available.  A farm certainly holds 

the right to look after the safety and comfort of their equine therapists.  They should not and 

usually will not put their horses in an uncomfortable situation.  Furthermore, facilities will 

usually only accept riders that have diagnoses within their skill-base and they may connect riders 

to another farm that may be able to more appropriately meet their needs.  Farms may focus more 

on physical therapy or psychotherapy or both, meeting a wide array of needs.  Some farms may 

not have the equipment necessary to help certain riders, such as ramps or lifts.  This may dictate 

the types of clients that a facility can accept.  Some facilities are smaller larger, depending on 

funding, available personnel, available horses, and their farm (leased or owned space).  Some 

facilities run programs throughout the year, while others only operate in the warmer months.  

This may be due to amenities at a facility, such as an indoor.  For example, email correspondence 

with a farm in Alaska described how this farm does not have an indoor arena and the cold, 

snowy winters in Alaska prevent this farm from offering lessons in the winter – especially 

without an indoor arena.  Other facilities might not operate lessons in the winter, even with an 



201 
 

indoor, because of the decreased likelihood of riders coming when it is cold or inclement 

conditions.  Each facility is a little different, but they all have the larger goal of helping 

individuals through the healing power of the horse-human interaction. 

 Facility directors described their facilities on the questionnaire that was given to them.  

Some farms had lesson programs, some farms were only therapeutic farms, some farms used 

leased space, some farms were huge operations, and some farms were at universities.  Each farm 

was a little different, but still similar and operating within their means.  One facility described 

themselves as a training, boarding, and lesson facility.  This farm hosts a variety of students of 

all levels, but they also run the therapeutic riding lessons on Mondays and Thursdays.  Thus, this 

particular farm is not strictly run as a therapeutic riding facility.  Approximately 15% of the 

farm’s business is dedicated to therapeutic riding.  The facility provides therapeutic riding for 

conditions such as cerebral palsy, blindness, Turner Syndrome, autism spectrum disorders, 

Asperger’s, ADHD, wheelchair bound conditions, Globally Delayed, recovering alcoholics, 

behavioral issues, Down Syndrome, etc.  A similar facility described themselves as a farm that 

provides therapeutic riding and hippotherapy, with therapeutic riding lessons being offered for 

all types of conditions.  However, this facility is not strictly run as a therapeutic riding facility, in 

that they do have boarders and other types of riding lessons.  The facility director estimated that 

approximately 25% of their business is therapeutic riding.  Another similar farm described 

themselves as a facility that runs multiple programs – one for “able bodied” riders and one for 

Equine-Facilitated Therapy.  The breakdown of business for therapeutic riding at this farm is 

approximately 50%.  Anyone who wants to come to the facility is welcome as long as their 

physician will allow them to participate.   
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Another farm is strictly run as a therapeutic riding facility.  They do include equine-

assisted activities for the able-bodied siblings of those with special needs.  They also conduct 

equine-facilitated psychotherapy and equine-facilitated learning lessons (mostly ground lessons) 

and Services for Heroes (a program designed to serve the needs of veterans).  100% of this 

farm’s business is nonprofit services to the disabled.  They have no boarders or other activities 

there.  The farm provides equine-assisted activities to anyone with a disability over the age of 

three.  This includes physical, behavioral, emotional, and learning disabilities of great variety.  

Only those conditions which present a hazard to the participant as detailed by PATH Intl. 

standards are exempt.  The farm also requires a physician’s referral indicating that the potential 

participant does not have a contraindication to the safe participation in the activity of riding a 

horse (e.g. head and neck instability).  A similar facility described themselves as a privately 

owned facility where they offer therapeutic horseback riding for children and adults with 

disabilities.  At their farm they have helped individuals with just about any disability including, 

cerebral palsy, spina bifida, multiple sclerosis, Rett’s Syndrome, autism, Downs Syndrome, 

intellectually challenged, ADHD, PDD, chromosomal abnormalities, vision and/or hearing 

impaired, etc.  Riders must have permission from their doctor.  They run the program as a strictly 

therapeutic riding facility.       

 Another facility described themselves as a small riding facility that serves the local 

community with riding for people (ages 2-99) with physical, emotional, cognitive, and 

behavioral issues.  All physical, mental, cognitive, and/or behavioral disabilities that are not a 

contraindication to riding and within the physical limits of rider and horse are welcome at the 

facility.  This facility is strictly run as a therapeutic riding facility.  A similar facility described 

themselves as a small facility for individuals living with varied mental health, physical, and 
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intellectual disabilities.  This facility is home to 18 program horses only and is strictly run as a 

therapeutic facility.  A PATH certification is required for instructors, but not required to begin 

instruction.   

Another facility within this study is a small organization of only 4 horses and about 50 clients 

that ride on a weekly basis.  This facility only provides private and semi-private lessons.  The 

organization is run out of a larger farm, where they lease stalls and arena time.  The farm on a 

whole has boarders and teaches able-bodied riders.  However, the therapeutic organization is run 

as a separate entity and strictly teaches therapeutic riding for almost all disabilities.  

A final facility described themselves as a privately operating facility.  This facility is run 

at a college where they run a college equine studies program as well as therapeutic riding 

instructor training programs.  The equine program on a whole does offer a wide variety of 

lessons/instruction in hunt seat, dressage, and other lessons.  However, the specific section of the 

barn for therapeutic riding is only for therapeutic riding (it is a very large facility on a whole).  

Boarding at the farm is only for students of the college and for college-owned horses, but the 

boarders and various lesson horses are all in separate barns.  Anyone who is cleared to ride by 

their doctors or those needing hippotherapy, except those with senior mental health issues, are 

welcome to ride at the facility.   

Similar to the varying descriptions of the farms that the directors provided, each facility 

director described their lessons in a different way.  There are similar themes throughout.  The 

biggest differences between farms are usually regarding whether they are open/operate all year 

or not or sell lessons in packages/seasons or per lesson.  The structure/philosophy of the 

instruction period is generally similar, as per PATH Intl. requirements and individualized per 
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client needs.  Overall, almost all of the participants have to pay for lessons out of pocket, as they 

are almost always not covered by insurance.  Prices vary per region.  

One farm described a common theme amongst the facilities that were studied for this 

project.  Sessions at that farm, as the others, are run dependent on the individual goals and 

abilities of the clients.  They can incorporate grooming, tacking, and leading skills on the ground.  

Most clients spend a majority of their time riding/mounted.  Basic riding skills are taught, 

depending on the ability of the rider.  Various manipulative and arena set ups are used to 

accomplish their goals.  This organization tries to have the same instructor and volunteers each 

week.  Further descriptions go on to say that lessons try to incorporate grooming/tacking, riding 

time while integrating games and riding skills, and untacking.  They aim for limited to no 

instructor rotation (same instructor for each rider, each week).  Most lessons incorporate 

exercises specifically for that particular rider.  Some lessons try to incorporate some Centered 

Riding, position, steering, two-point, and games to enhance the lesson, such as “find the pink 

ring,” which encourages steering, color recognition, and following directions.  They look toward 

the participant as being as independent as possible, but taking care of their individual needs as 

well.  Generally, the same instructor is used, but occasionally there are substitutes.  These are all 

common themes 

Generally, lessons can be paid in packages or as you go, per lesson, per month, or per 

season.  Charges vary per farm.  Some lessons can be around $90 per session, which insurance 

does not cover (Maryland).  Other noted costs were a half hour lesson for $35 and an hour for 

$45.  Insurance does not cover these costs, as the state (Maine) does not consider hippotherapy 

valid.  Other lessons were $25 at a facility in rural Maryland for a group lesson of 5.  Semi-

private lessons are $45 and $60 for private lessons.  Costs for lessons at a particular New Jersey 
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farm are $35/hour or for a private lesson.  They also offer a block of 6 lessons that can be paid 

for together.  $185 is the cost for a week of summer camp.  Each lesson at a Pennsylvania farm 

costs $45 per lesson and participants pay per lesson.  Some participants opt to pay per month, up 

front.  Insurance may allow for partial coverage, however, most insurance companies do not.  

Most participants pay out of pocket, or with some combination of funding and grants.  Costs for 

lessons are set at $150/month for lessons at another Pennsylvania farm.  Parents are also asked to 

contribute $60 per year to help obtain liability insurance for the volunteers at the farm.  

Parents/participants pay at the beginning of each month.  If someone wishes to commit to only 

single lessons at a time, it is $60 per lesson.  There is a one-time initial evaluation fee to assess 

the applicant’s needs, goals, and to determine the equine and volunteer staff that are best suited 

to meet those needs.  Financial aid is offered to the best of the facility’s ability for those that 

cannot pay fees.  Insurance usually does not cover the costs, unfortunately.  Participants pay per 

session (season packages), with costs ranging from $32.50-33.75 per lesson at a New York farm 

(depending on how long their season-session lasts).  Insurance usually does not help at all.   

Lessons cost $50 per hour for a therapeutic riding lesson or $80 for a 45 minute hippotherapy 

session with the physical therapists onsite at a New Jersey farm.  The therapeutic riding students 

usually purchase lessons for a 10 week session.  Riding every week is $500 for 10 lessons and 

every other week is $250 for 5 lessons at this farm.  The vast majority of students are unable to 

collect insurance benefits.  Only some of the hippotherapy students are able to have some costs 

paid for with the help of insurance money.  Finally, for costs at another farm, “tuition” is charged 

for each session and it must be paid in advance.  It costs $200 for an 8-week session and $175 for 

the 7-week session.  This farm is not an insurance provider, so insurance does not pay for 

lessons.  However, some organizations such as certain mental health agencies will cover all or 
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part of the tuition for a rider.  The farm also grants half-tuition financial aid to riders whose 

families can demonstrate need.  Overall, whatever the costs may be, a general consistency is that 

participants get no money from insurance companies.   

Some farms said that they do not run their program as “lessons.”  They consider their 

instruction periods as private “sessions”, which last 30 minutes.  Clients can stay for as long as 

they benefit.  Clients are reassessed every 6 months.  On other farms, lessons could be one hour 

or a half hour.  Lessons are run as open-ended (not as set “packages” or seasons) – and clients 

can continue for as long as they would like.  This facility is also open year round.  Another farm 

describes how lessons are set for 90 minutes.  The participants help groom the horse, tack them 

up, ride for about 45 minutes, then help untack and groom.  The participants are well supervised.  

Sometimes a student cannot tack up their own horse, but they always have the participant do 

some grooming.  Lessons at yet another farm typically last for about 40 minutes for a group and 

25 minutes for a private lesson.  Lessons runs for 45 weeks out of the year.  Costs for lessons 

vary between semi-private and private lessons.  They also offer a blocks lessons that can be paid 

for together.  Groundwork and grooming is only covered in summer camp sessions.  Generally, 

each lesson works on riding skills, exercises, games, and horsemanship knowledge.  Trainers and 

volunteers are rotated, as many are being trained as well.     

Other farms described their lesson protocols in a little more detail.  Another farm 

described how their lessons are conducted for a 45 minute period.  There are no set sessions or 

number of lessons that need to be committed to.  Everything in the lessons are individualized.  

Enrollees generally commit to one month of lessons at a time with a guarantee of four lessons in 

a month.  Depending on the day they choose to come, they may get in five lessons a month.  

Participants can continue for as long as they believe that they are receiving benefits from the 



207 
 

involvement.  Aside from repeated late cancellations or “no show” incidences, only behavioral 

incidents which risk injury to the student, staff, volunteers, or the horses would cause the farm to 

ask the student to leave the program.  Medical clearance for participation must be received 

annually from the physician caring for the student.  Lessons are completely individualized and 

directed by the PATH Intl. certified instructor, who works with the farm as an independent 

contractor.  The instructor is offered suitable potential applicants and the instructor then decides 

to accept the new student or not.  The family and the instructor then arrange the lesson schedule 

in accordance with the existing lessons scheduled and the arena use anticipated by the program.  

The instructor may have the student assist with grooming and tacking the horse, or not, 

depending upon the therapeutic goals and the student’s abilities.  Equine preparation is 

considered part of the lesson time, when applicable.  Approximately 10-15 minutes of the lesson 

is spent on preparation and warm-up exercises (leading the horse in the arena) prior to mounting.  

Each horse, at this facility, is groomed prior to the student’s arrival by volunteers as well.  Each 

lesson starts with riding in an enclosed arena after a warm-up until a determination is made as to 

the kind of day that it is for the student and the horse.  As long as the two are working well and 

the weather cooperative, a property walk is frequently included.  Some students are ridden 

through a “sensory trail” as part of their lesson.  The “sensory trail” at this farm is on a wooded 

section of the property that gives the riders the feeling of going on a “trail ride.”  The rider visits 

stations that stimulate their senses and offer a greater appreciation of nature.  Most lessons 

include games and obstacle course activities in the arena, prior to the property walk.  Students 

might throw and catch a soft basketball while the horse is moving at a walk or while it is 

standing still.  Students are expected to see themselves in the arena mirrors while mounted and 

learn to correct their position.  They learn to sit centered and learn to become fully aware of their 
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body position relative to the horse.  Exercises involving control and steering of the horse are 

always included.  Lessons in this facility are generally private, unless it is felt that a semi-private 

lesson would benefit the students in question.  Instructors sometimes fill in for each other when 

necessary, but in general, the student has the same instructor and volunteers for each lesson.   

Other farms go on to describe that lessons at their farms run for 45 minutes with about 15 

minutes dedicated to equine-facilitated learning.  30 minutes are dedicated to mounted activities.  

Lessons vary per client, based upon abilities.  Some riders fatigue more quickly than others.  

Some riders would rather ride than interact with the horse on the ground.  Lessons are run with 

the same instructor and this farm tries to keep each student with the same horse and same riding 

team (side-walkers and leaders).  During lessons, each rider practices a warm-up, learns riding 

skills, plays a game, cools-down, and dismounts during their riding lesson.  Lessons are run as 

open-ended sessions where participants can ride for as often or as little as they would like, and 

when they would like to.     

Further farms describe how lessons at their farm are run as 1 hour group lessons or 40 

minute private lessons.  Lessons can also be purchased in a package of 4, 5, or 6 week sessions, 

running from March to November.  One hour group lessons usually have up to 4 riders.  

Mounted time ranges, depending on mounting time, but they try to get riders in the saddle for 40-

45 minutes, if not more.  Riders can help with grooming if they arrive early.  The facility tries to 

keep the same instructors/volunteers for each rider.  Riders participate in games and activities 

relating to their disability and the goals that they have set for themselves.     

The majority of students at another farm groom and tack their horses prior to their lesson.  

The farm has a handful of students that are “ride only” due to their age or ability.  The majority 

of the lessons that they run are private with the instructor.  The entire lessons are an hour long, 
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which includes 20-25 minutes of grooming and tacking and then 35-40 minutes of riding.  The 

instructor remains the same instructor, unless the student or family asks to switch instructors or 

days/time and the same instructor is not available.   

Another farm runs two 8-week sessions of lessons and one 7-week session of lessons (in 

the fall).  This runs from April through the end of October.  Riders can choose to ride in one 

session or all three.  They also may return year after year, as many riders do.  However, this farm 

has a 150lb weight limit, so if the participants grow to reach this weight, the facility can no 

longer accommodate them.  The farm offers private half-hour lessons for riders who are either 

too young or else too physically, mentally, or emotionally challenged to be able to help get their 

horses ready to ride.  These riders spend the full half-hour on their horse.  Riders who are 

capable of helping to get their horse ready receive a one-hour lesson.  Part of their lesson is spent 

helping to groom and tack up their horse prior to riding.  They do so for approximately 15 

minutes.  The volunteers encourage the rider to do as much as he or she possibly can. Once 

everyone is mounted, the instructor spends approximately 5 minutes directing warm-up 

exercises.  Approximately 25 minutes is spent working on a riding skill or goal-oriented tasks.  

Weather permitting, this may even include a 10 minute trail ride through the fields with a stop at 

the farm pond to feed the fish.  Often, the last several minutes on the horses are spent playing 

games such as “Red Light/Green Light” or “Simon Says.”  After the mounted part of their 

lessons, the riders lead their horses back to their “parking spots” where they spend about 10 

minutes unsaddling and grooming their horse again.  The instructors remain the same throughout 

each session of lessons.  Wherever possible, the volunteer helpers remain the same with each 

rider for every lesson.  
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Overall, there are similar themes of trying to keep things consistent with instruction for 

the participants.  How a particular farm is run is generally varied, as well as their payment 

protocols.  Each lesson is individualized for the client under the same umbrella of teaching 

philosophies within PATH Intl. 

How the facilities obtain their horses also generally varies within a certain range.  All of 

the horses go through a trial period at each farm and are slowly incorporated into a program with 

on-going training.  Horses have to be deemed quiet and need to have an accepting disposition.  

Sometimes trial horses are brought into lessons and walked around as a lesson is instructed with 

another horse.  This is so the trial horse can slowly begin to experience the therapeutic setting.  

Handlers work-with and slowly expose the new horse to what they might experience in a 

therapeutic riding lesson.  Sometimes trainers employ Natural Horsemanship or other training 

techniques.  Training and specialized desensitization to multiple stimuli is important.  The horses 

must also learn to stand quietly at the mounting ramp and mounting block for the rider to mount.  

All of the horses used in a therapeutic setting are well known to their handlers and handled each 

day.  Some particular horses may be better with certain clients that others and thus these horses 

may take on more of a lesson load than others.  Horses are usually carefully monitored to make 

sure that they are not strained to heavily or overworked.  If a horse becomes unable to handle 

therapeutic riding lessons, another home or program may need to be found for the safety of 

everyone involved.   

What varies per program is how the facility comes by their horses.  Some horses are 

owned by the directors or volunteers of the program.  Some horses are leased or otherwise 

borrowed.  Sometimes if a horse is leased, only a certain instructor may have permission to use 

that horse.  Lease/borrowing agreements have specific protocols that need to be followed or the 
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use of the horse may be taken away.  Many of the horses have been owned by the facility for a 

long time, sometimes even since birth.  Horses can be owned or leased by a particular individual.  

They may also be owned or leased by a specific business (the riding facility or farm).  Horses 

may be donated to the facility or the found/executive director.  Some horses used in therapeutic 

settings have very interesting stories, such as being the son of 1978 Triple Crown winner, 

Affirmed.  Furthermore, many farms are offered donations horses.  Sometimes farms have to 

turn away horse donations because the horse may not meet the needs of their facility.  

Occasionally the horses that are offered for donation are old or lame horses that others are 

moving on from.  Therapeutic farms may want to help these horses, but may need to look for a 

fitter horse that can handle the stress of riding lessons.  If a horse cannot comfortably walk or trot 

under saddle, or even carry a rider comfortably, the stress of riding lessons may be too much for 

them.  Cantering is not always done in therapeutic riding lessons, but it is used occasionally for 

some riders.  When horses are evaluated, all things are considered – such as what the horse can 

do and what it would need to be able to do, as well as its diet and care needs.  The comfort of the 

horse must always be considered.  If the budget allows, additional horses may be purchased as 

well.  Fundraising efforts are often needed when additional horses are needed for a program.  All 

horses go through an evaluation, orientation-trial period, and on-going training by trainers.  The 

amount of horses per farm varies per the size of the facility and their individual funding and 

clientele. 
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